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Preface

We are pleased to present the Proceedings of ARTECH 2010, 5th International Conference of Digital Arts, held 22-
23 April, 2010 - Guimardes, Portugal.

ARTECH 2010, as the previous editions, aims at bringing the scientific, technological and artistic community
together, while promoting the interest in the digital culture and its intersection with art and technology as an
important research field, a common space for discussion and exchange of experiences.

ARTECH is now joining researchers, artists and multidisciplinary teams from all over the world and during two days
they have the opportunity to share ideas and their work.

This year, we had around eighty works submitted, including full papers, short papers and art installations and fifty of
them were accepted. All of the papers have been peer reviewed by at least two experts.

The proceedings contain the papers of the Artech 2010, 5th International Conference and are divided in 3 sessions:
full papers, short papers and art installations, each of these sessions divided by language. The collection of papers
represents a wide range of topics such as: Art and Science Theory, Audio-Visual and Multimedia Design, Digital
Fabrication, Electronic Music, Generative and Algorithmic Art, Immersive Art, Interactive Systems for Artistic
Applications, Media Art history, Mobile Multimedia, Net art and Digital Culture, New Experiences with Digital
Media, Technology in Art Education.

Many of the papers cover integration of technology in art, other describes artworks with built in technology and some
others try to explain processes and techniques.

We are grateful to the support of all of the authors and the Scientific Committee who played significant role in the
review process, to Keynote Speakers and to Steering Committee of ARTECH.

We are also grateful to the sponsors of the conference for their kind support and to the supporting institutions for
distributing information.

Guimaraes, April, 2010

Leonel Valbom
President of Program Committee

Pedro Branco
Chairman of Local Organization
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Creative Visualization and Exploration of Video Spaces

Teresa Chambel?, Telmo Rocha'?, and Jodo Martinho*

'LaSIGE, Faculty of Sciences, University of Lisbon, Portugal
Portuguese Catholic University-School of Arts, Porto, Portugal

Abstract — This paper presents creative
mechanisms to visualize and explore video spaces in 2D
and 3D, with a semantic focus on cultural aspects, and
stressing features such as color dominance, rhythm and
movement, at the level of the video space and the
individual videos, in increasingly rich and immersive
experiences. These mechanisms were designed to allow to
capture, search, experience, and express videos’ properties
and relations, providing the means to gain new insights
into our culture and to influence the expression of its
intrinsic aesthetics in creative ways, at the crossroads of
information access, culture and digital art.

Index Terms — Art, color, motion analysis,
interactive systems, three-dimensional displays, video,
visualization.

|. Introduction

Video is becoming a dominant medium in richer and
broader widely accessed media spaces. By combining
pictures, text and audio that change in time, video is in
itself a very rich medium, thus providing huge amounts
of information and an excellent platform for creativity to
be expressed and explored. For instance, the pioneers of
Video Art have been exploring this creativity, using
installation and performance art in conjunction with
video in order to create immersive experiences.

However, the richness that makes video based
information spaces so interesting, inside each video and
outside in the information spaces where in so many
ways they relate to each other, comes with a challenging
complexity to handle, since video information is not
structured.

Visualization techniques could help to handle the
complexity and express the richness in these
information spaces, through intuitive and effective ways
to convey meaningful information in the video [7].
However, due to a lack of effective techniques to con-
vey complex information intuitively through automatic
video processing, an aternative approach is to provide
an overview by extracting interesting information and
presenting it in a meaningful way [5,10], for example
through summarization based on properties like
movement, rhythm or scene change. Also in Video Art,
some of the works make use of visualization - as a tool
to convey some kind of meaning to the viewer.

We present mechanisms designed to support the
interactive and creative visualization and navigation of
videos, allowing to explore cultural relations among
them and to experience and influence their aesthetic

properties. These mechanisms have been experimented
in environments that have been developed to explore 3D
and 2D visualization and navigation inside and between
video and video spaces, based on their semantic and
lower level properties, like color and motion, and
addressing cultural aspects in videos from different
countries: Portugal, Spain and Brazil, in themes that
include music and dance, from different authors or
artists. This paper focuses in the creative visualization
and interactive navigation aspects, providing a syste-
matic perspective based on our previous work [20,27],
new developments and insights.

Section Il presents mechanisms to visualize and
explore the video space level, Section Il addresses the
representation of the videos in the video space level,
while section IV focuses on visualizing and experien-
cing the actual videos. Section V presents search
facilities that help to filter the videos in the video space
into more manageable sets of videos that can be
browsed and explored. Section VI takes a step further,
addressing the mechanisms that support interactive
creativity and painting with videos; and section VII
addresses modalities explored to provide interactive and
increasingly immersive experiences. Finally, section
VIII presents and discusses a selection of related work;
and the paper ends with conclusions and discussion of
perspectives for future work in section 1X .

I1. Visualizing and Exploring the Video Space

At the video space level, several videos are presented
from different perspectives. The challenge is to provide
the means to visualize, organize and relate the different
videos in significant ways to the user. At this level, the
user can search, view, compare and interact with a
selection of videos, through different views that empha
size different properties. Semantic properties capture
meaning. In our examples they focus on the themes, like
music and dance, their style, authors, and countries, and
where captured through keyword annotation. Lower
level properties include features like color dominance,
rhythm and movement. In our examples these were
captured through video processing and analysis.

From the video space level, the user can also select
and navigate to each one of the videos, to watch and
experience them and to further explore their individual
features. The following sub-sections describe different
approaches to visualize and organize the video space.
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A. 3D Globe View

In this space view, videos are visualized on a 3D
globe, adopting a world metaphor, organized in
accordance to a chosen classification, for example their
theme or country. Videos from the same category are
linked together by a vibrant light bolt starting at the
center of the globe - representing the user, that can be
captured through a webcam - to the first video, then
around its frame and to the next video. These links have
a different color for each category, making it easier to
visualize relations among videos.

Videos are organized around the globe with vibrant
light links, with an aesthetics that inspires movement
and invites for action. The user can navigate this space
by: spinning the globe in different directions and at
different speeds; zooming in or out; moving inside and
out, and changing perspectives by choosing a different
category (theme, author, country, etc). Labels for the
video properties in the chosen categories can be made
visible or invisible by the user. From each video, the
user may obtain additional information, or select it to set
the focus and navigate to the individual video level. This
video space view is exemplified mainly in Fig. 1 (left)
and Fig. 2 (top).

B. Grid View

In this space view, videos are organized in a grid. In
our example, videos from the same category are linked
together by vibrant light bolts starting at the top -
representing the user - to the first videos of each
column, then around their frames and down to the next
videos. Thisview gets videos side-by-side in accordance
to the chosen classification making easier the compari-
sons among them. Fig. 1 (center) exemplifies the grid
view, where music videos are organized by author.

This view corresponds to a reorganization of the
globe view, by getting the center of the globe to the top,
and letting the linked videos of each category stretch
down asif the gravity was pulling them down now. The
user can change between these two views of the video
space, performed as a smooth animation. Fig. 2 (bottom)
exemplifies the transformation of a grid view to the
corresponding globe view.

C. World of Physical Particles

In this view, the video space is presented in the form
of aphysical particle system where a collection of video
icons, or views, move on the screen in accordance to
their similarity in terms of a chosen property and the
user interaction. Videos are represented as physical
particles gliding on the screen, where the forces among
the videos are dependent on the chosen property,
attracting like and repelling different videos in
accordance to that property. Therefore, these views aso
allow searching by similarity (see section V). The

system has the particles starting at random positions and
then evolving as the forces between them act.

This type of view is exemplified with different video
representations (presented in the next section): in Fig. 1
(right) with video loops; in Fig.3 (left) with videos
most dominant colors, and (center) with videos
dominant colors along time; Fig. 9 bottom (right) with
video dlit scans; and Fig. 10 (bottom) with videos
dominant colors, as circles that start at random positions
and attract similar and repel different colors.

At the video space level, the user can cycle through
different views, to get an overview of the videos
contents in different perspectives, and select any video
she chooses to visualize and experience at the video
individual level, as presented is section IV. Figs 5 and 6
exemplify the access to the 3D video view from the 3D
video space level. In the physical particles’ video space
views, videos are accessed, also by user selection,
through the integrated perspective view (Fig.3).

[11. Video Representations in the Video Space

Video includes an enormous amount of information
that changes along time. To represent videos in the
video space we face the challenge of finding views that
can show potentially long videos in a glimpse, at once
or in a short time. For this, we need to explore ways to
represent and summarize the videos. We present some
of the views we explored for this purpose, stressing
different perspectives or properties.

A. Selected Still Image Frames

In this approach, videos are represented by one still
image that stands for the whole video. It is usually a
frame selected from the video. This is a simple and
widely adopted approach - YouTube and Bestiario
interface for TED’s videos [1], for example, use this
type of video representation - but it falls short in
capturing the video richness and even in suggesting that
itisavideo, and not only an image.

B. Sampling Video in Loops

Video loops include a sequence of video frames
presented in indefinite cycles, for a content overview or
summary. This is an effective way to show a summary
and to suggest it is video, and not just a still image.
Frames in traditional video loops are taken at constant
time intervals, or sometimes at the beginning of each
scene. The latter requiring more video processsing. In
the 3D globe and grid views, videos are represented by
loops (Figs 1 and 2). Figure 1 (right) presents aworld of
particles view, also with video loops.

Average and dominant color loops are also video
loops, but present selected frames based on their
proximity to these color properties (explained in sub-
section C), providing a content overview that is more
representative of the video colors. We created these
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types of loops, but in a figure they would look like the
ones presented for the more traditional loops, although
the selected frames in the loops are not the same.

C. Dominant and Average Colors

For a stronger emphasis on the colors, videos can be
represented by their average or dominant colors. The
average color of avideo isfound by analyzing the colors
present in the frames - mainly through color histograms
- dong the video, and calculating an average value;
while the dominant colors are the ones that appear more
often in the video frames [20].

In these views, we chose to represent videos as circles
filled with their average or dominant color (Fig. 10
bottom); or by striped rectangles, where the stripes
feature video dominant colors with their width reflecting
the proportion in which they dominate in the video
(Fig.3 left).

D. Dominant and Average Colors along Time

As a dynamic media type, video changes along time,
and so do the dominant and average colors. In these
views, videos are represented by colored stripes
showing the evolution of the average or dominant colors
on each frame on a timeline like visualization. Fig.3
(center) exemplifies this view. In the video space,
videos are represented by condensed versions of these
views, but these can be expanded and scrolled through
interactive onOver selection. This is what is happening
with the long purple stripe in the mid-right, which
corresponds to the purple Sevillanas dance video that is
presented to itsright, in the same Fig.

For a stronger emphasis on evolution along time, we
considered motion aspects, presented in the next sub-
sections. After all, video is made of colorsin motion.

E. Capturing Motion through Scene Averaging

Motion of each scene can be captured in one single
still image, having each pixel represent the average
pixel color occurring in that same position in each frame
in the scene (Fig. 7). By identifying scene changes and
applying the same process to every scene in a video, we
can obtain a sequence of frames that capture the motion
aong the video and present them in a loop. Scene
average loops look like the view in Fig. 1 (right) but
include scene averages (similar to Fig.7) instead of
selected video frames.

F. Capturing Motion with Sitscans

Slit scans [17] capture, in a ill image and in
sequence, the action happening in the central area of the
video. Instead of blurring the movement into frame
sized images for the scenes that are presented in
sequence, like in the average process, this method
focuses in the central activity and expands across the
duration of the video. In this view, scene changes can
also be noticed by the user - through the discontinuities

or abrupt changes in the horizontal sequence. In the
video space (Fig. 9 bottom left), dlit scans are presented
in a condensed or summarized form that can be
expanded and scrolled through user interaction over the
image, as exemplified in the mid left for the purple
Sevillanas' dance video that is presented in Fig.3 (right).
A close-up of this expanded dlit scan is presented in Fig.
9 bottom (left). The top of the same Fig. presents dslit
scans from: the dance video (on the left) that was
exemplified in the scene average view in Fig. 7; and a
video that presents people talking, starting with a
“talking head” close-up (on the right). Through dlit
scans, videos from different cultures will leave their
own traces behind.

All the presented video views are created using the
info extracted in a previous video analysis phase [20].

IV. Visualizing and Experiencing the Videos

After accessing each video in the video space, the
user wants to watch it, to know more about it and to
experience it fully. The challenge here is to devise the
means to provide the user with the information and an
experience that is effective, enjoyable and potentially
immersive. From here the user should also be able to
access the video space to find about other videos that
relate to thisone in different perspectives.

A. Video Playing

The user can watch the full video and navigate it
along the timeline with the traditional controls (not
always visible, for aesthetic purposes). The video can be
chosen from the video space, or captured from the real
world by a webcam controlled by the user. The video
playing is presented in the center of the integrated view
in Fig. 3 (right), and at the top left corner of the 3D
video view, for examplein Fig. 4.

B. Experiencing the Video in 3D

In this view, a single video is represented in 3D, by
pixels that take the shape of quadrangular prisms, in the
original color, with their height reflecting brightness. As
the video plays (Figs. 4-6, 10 top), pixels change color
and height accordingly, brighter pixels standing taller
and providing a 3D representation of the image. This
was caled the microSpace level in this 3D space
metaphor [27]. The user can: increase or decrease
resolution, by changing the number of pixels; enlarge or
reduce the image, by changing the size of the pixels;
spin the video in every direction, zoom in and out,
navigate among and around the pixels, at adjustable
speeds, having perspectives from the inside or the
outside. In fast movements in or out, the video appears
to explode or implode.

It is possible to have the original video shown in
small as a reference (in the top left corner in the Figs.),
a the same time, or just stay with the video
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representation. As the user gets more detached from the
original video image, by changing pixel size or
navigating inside the video, the original image gets
deconstructed and the user is led to a “more pure”
aesthetic experience of shapes, colors, light and motion.
Video becomes an accidental source of aesthetic
properties, influenced by the user. Figs. 4-6, and 10 top,
exemplify this view through the visualization and
navigation of music and dance videos.

C. Visualizing Video through Integrated Perspectives

Besides watching the video, this view alows
accessing details and different views of the video. Its
main purpose is to provide an integration of
complementary perspectives that allows the user to get a
more complete view, and also to serve as a portal to the
video space through these different perspectives. Fig. 3
(right) presents the individual view of the purple
Sevillanas's dance video. The video is playing in the
center. In the top row, the color aspects are highlighted
through the average color loop and circle (purple),
followed by the dominant colors rectangle, and the
dominant color circle (a brownish dark red) and loop.
Note that the dominant color prevails in the striped
rectangle, as expected. To the left of the video, the
traditional loop, to the right, the average scene loop -
stressing movement aspects - complemented by the
scrollable dlit scan in the bottom.

D. Closing the Cycle: Accessing the Video Space from
the Individual Videos

The challenge here is to provide the means to access
the video space from any individual video, allowing to
reach videos that relate to this one in specific ways and
through different perspectives.

From the 3D view, in sub-section B, the user can
navigate back to the video space, at any time, or select
one of the pixels and drag it to the video space (called
MacroSpace in this metaphor) icon, colored with the last
searched color. Thiswill trigger a search by color, resul-
ting in a new presentation of the MacroSpace (Fig. 6).

Through the integrated perspectives view, in sub-
section C (Fig. 3 right), users can access any of those
views at the video space (through direct selection),
where they can compare this video to the others, in the
chosen perspective. For example, they can perceive
different colors and rhythms in the dance videos from
different authors and countries, in the dlit scan view.

V. Searching Videos

Besides from the ability to navigate the video space
through different perspectives that allow the user to find
videos, some automated search facilities are provided.
To complement the traditional keyword-based search,
we explored search of videos based on their dominant or
average colors. This can be done by:

1) Starting a search operation from any one of the
video space views, and selecting one or more colors
from a paette, or from the rea world, through a
webcam (Fig. 8 left). In the case of more than one color,
percentages of dominance for each color can be
specified. In any case, a threshold can be defined for the
search precision. Selected videos are presented in the
same view where the search was issued.

2) Selecting a pixel in the 3D video view, and
dragging it to the MacroSpace icon (Fig.6). The
resulting video space will present the selected videos
organized by the same categories as the last time it was
presented, but ordered from the center by average color
similarity to the searched color. The center of the world
also changes its color to the searched one every time.
This way, the visual aesthetics of the MacroSpace is
influenced by the user, and as a consequence, a new
palette of videosis created to choose from and influence
the next microSpace aesthetics. This will be especially
noted, if the videos have a clearly identified dominant
color.

The views based on physical particles also allow local
searches by color similarity, either by just watching
particles finding their way, either by interacting to
reposition or change speed and direction of selected
particles, changing the focus and influencing their path.

V1. Interactive Creativity: Painting with Videos

Creative processes often rely on chance as an
important element, complementing user control, in the
authoring of digital artwork [14,25]. We explored
different processes that somehow deal with uncertainty
and allow the user to influence the results, in ways that
she can find, express and experience creative outcomes
of meaningful and aesthetic qualities.

A. At the Video Level

Views like average scenes and dlit scans can be seen
as creative views of the video content, stressing
properties like color and motion. The users can take the
chance on individual video content, and control
parameters like threshold to influence the aesthetics in
the creation of these views [20].

Fig. 7 presents average scenes capturing the color and
motion of individual scenes on a music video, on the
left, and a dance video, on the right, with an impressio-
nist aesthetics. Fig. 9 presents dlit scans. These can also
be seen as paintings or photographs that capture motion.

In the 3D view of the video, the user can experience
and navigate the video in different ways, as explained in
section IV B. This dynamic navigation already provides
a creative outcome that is experienced by the users and
possibly their audience, for example in Vjing scenarios,
navigating to the sound of a music while watching the
video in this manner. In addition, the user can also
interactively, and in an “invisible” way, increase and
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decrease the level of trace left behind when moving
around, and the color hue of the background. This way,
the interactive navigation can be captured in a painting
like style, where the video keeps contributing with the
dynamic and changing “paint”, either from a video
chosen from the video space, or from the real world
through the webcam (Fig. 10 top).

The video brings some uncertainty, the users
influence the outcome, through navigation, by changing
trace level and background color, and possibly by
influencing the pixels' colors and heights through the
movements they perform, or the colored objects they
shows in front of the camera - creating a 3D dynamic
“painting” in front of them. This was probably the
feature most appreciated by the users that interacted
with the VideoSpace installation [27].

B. In the Video Space

In the views based on physical particles, users can
take the chance on the video properties, color search and
the forces in the video space, and interfere by selecting
the view that is presented, the videos that are on the set,
and then influencing the movements and zooming to
create the visual outcome.

In these physical worlds, all the particles have the
same mass and random speed at the start of the
evolution. Once the particles are deployed, forces of
attraction or repulsion are created among them,
depending on their similarity. For example, similar
colors tend to group and follow each other, while colors
that are dissimilar will react and run away from each
other, colliding on the screen boundaries and coming
back. Since the world does not have any gravity,
particles will bounce on any direction. This interaction
among the particles eventually fades off after a while,
because of a smal drag force introduced and the
tendency to get the repelling forces apart. This way, the
movement does not become perpetual.

Users can interact with the system by dragging the
particles around, changing their speed and direction and
then seeing the interactions produced among them. They
can aso zoom in and out on the particle system,
changing the size and position of the particles, and
choose to capture the trace the particles leave behind.
This way, in a mixture of chance and user action,
dynamic visual effects can be created and captured. Fig.
10 (bottom) exemplifies one of these creations based on
the average color view of the video space, resembling an
abstract painting. Note how similar colors tend to
approach, and remember that the user can interfere with
this tendency at any time. The results represent color
dominance of videos in certain contexts (according to
the selection made for the current video set in the video
space) adding to a meaningful perspective of the
information accessed.

In the 3D globe view, if the users interactively change
the level of trace left behind and background color, they

can also capture the navigation around the world in
creative aesthetic ways. Fig.2 captures this type of
navigation in the globe view (top) and from the grid to
the globe view.

In all the reported situations, the interactive creative
processes can be lived as ephemeral experiences, but
their outcomes can also be captured at any time in the
process, through screen capturing, available in the
exemplified applications.

VII. Interactive and Immersive Experiences

Different interaction modalities are being explored to
provide the user with effective information access and,
in some situations, immersive experiences. Capturing
the real world can also contribute to more immersive
experiences and a close connection between the real and
virtual worlds.

A. Interaction Modalities

All the interactions can be done with mouse and
keyboard, and most of them can be done just through
point, click and drag, also adequate for touch screens.
Interaction through keyboard and mouse is adequate for
most situations. Keyboard in particular can be the
preferred mode for experienced users, for example in a
VJing scenario, allowing better performance and
accuracy by selecting the right keys right away.
However, other interaction modalities, based on colors
and motion for example, can provide more natural and
devicelessinteractionsin an installation setting.

In a first prototype of VideoSpace, we tried gesture-
based interaction with an Hemisson [15,28] robot with
eight sensors activated by proximity. But the accuracy
and required proximity to the robot did not allow for a
very natural interaction. In later versions, we experi-
mented: with the detection of predefined colors in spe-
cific regions in front of the screen, having the user wear
colored gloves or hold colored objects; and with the de-
tection of gesturesin large touch screens (Fig. 8 right).

Light conditions are a challenge in the detection of
colors; and a common challenge in both approachesisto
find good and natural mappings between the colors and
screen regions, or the gestures, and the operations to
perform in the application. However, preliminary results
are encouraging.

The alternate interactions provide the flexibility to
accommodate different types of users and scenarios of
usage, towards more natural and potentialy immersive
experiences.

B. Bridging the Gap Between Real and Virtual Worlds

Besides the capturing of colors from the real world,
for the purposes of searching by color at the video space
level, and “painting” at the 3D video level, the user can
in a certain sense get inside the video space.
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In the video space globe view, the user is represented
in the center of the world by a human figure, as the one
responsible for defining the criteria to search and
organize the video space, although she can actually
navigate it more freely, as an observer, from any
position in the space, like in any other view. In addition,
this representation of the user is also a portal for their
entrance into the video space. From here they access an
individual video view, showing them in real-time and
whatever they choose to present in front of the webcam.
Besides from all the navigation described, the users may
now have a direct influence on the video that is
presented, and are actually being created by them from
the real world in real-time, and influence the outcomes
in the virtual world.

VIIl. Related work

Most visualization tools and applications, found in
surveys like [26] are used to visualize social networks
and the internet, a few visualize music, the Amazon, and
Flickr. Some of them are simply intended for artwork,
others for performing exploratory data analysis. Video is
not wusually addressed. Exceptions include the
visualization of videos in YouTube and Video Sphere.
From each video on YouTube, the user can access a 2D
view that represents videos as circular scattered still
images, giving access to the traditional page to watch
the video. It allows for visual neighborhood navigation,
but provides limited functionality and information about
the videos or the video space. VideoSphere [1]
represents a video space around a 3D sphere, with links
among the videos, reflecting semantic compatibility, and
allowing navigating around and inside and out the
sphere. When a video is selected, the sphere rotates to
put it in the center, where it can be played. Links are
represented in black by static lines, except for the links
involving the video in the center, which become red.
The user may also choose to hide the links, or to access
a list of topics, and from there reach the videos related
to each topic. Although more related to our 3D
visualizations, it is restricted to the video sphere,
without special support for the visualization of the
videos other then still keyframes and traditional video
play, with the focus on exploring semantic relations, in a
less dynamic way.

In terms of the support for search, the recent Multicolr
Search Lab [12] finds still images based on selected
colors. So far, it is available for Flickr and Alamy Stock
Photography. This type of photo sharing sites usually
allows searching based mainly on tags, titles and
keywords, not colors. The same is true for video sharing
sites like YouTube. We developed video search
mechanisms that go in this direction.

There are a number of works that explore new ways
to view an individual video. In [6], Fels and Mase show
a tridimensional view of the video by considering the

video data to be a volume, where the third dimension is
the time, which is similar to what Daniel and Chen
present in [5]. This kind of three-dimensional
visualization provides the user with a way to view the
evolution of a given area of the video throughout its
duration by using the traditional x and y-axis as the
width and height of the frame and the z-axis as the time,
giving depth to the volume. Slit scan imaging
techniques capture time-based phenomena into static
images, being an interesting candidate to represent
videos. [17] collects information about slit scan video
artwork. Timeline [22] adopts slit scanning to allow
easy and rapid exploration of a video history to view
participants in collaborative scenarios.

In [2] the authors make use of a comic book like
presentation in order to summarize an individual video.
The frames are clustered using the hierarchical agglo-
merative clustering technique in order to produce
segments that can be represented by a keyframe, which
is then presented. Although an interesting summariza-
tion, it is too large to represent videos in the video
space. In a related approach, Irani et.al. [13] make use of
the mosaic, or tile, based representation in order to
present significant frames in a video sequence. In previ-
ous work, we explored this among other types of
representation to index video and help the navigation in
hypervideo [4]. As mentioned before, their required
dimension do not make them such good candidate for
the video space, but they could be used to select the
frames to include for example in a video loop to provide
a good summary through video skimming [10]. The
Hitchcock editing system, forms video stacks organized
by color histogram similarity, providing a visually per-
ceptible way of organizing large collections of videos.

Acrtistic representation and visualization of video has
been addressed by a few authors. For example,
Hertzmann and Perlin [11] developed methods for
painterly video processing, applying paint only on
regions where the source video is changing, producing
video with a novel visual style. In a related approach,
Litwinowicz [18] explores pushing short brush strokes
along scene movements in video, providing tools for
edition and correction.

Acrtists express their creativity in ways intended to
engage the audience’s aesthetic sensibilities or to
stimulate mind and spirit, sometimes into unconven-
tional ways of seeing and perceiving the world. Digital
art is created in a wide variety of approaches, contexts
and experiences including: interactivity, non-linearity,
multimedia, virtual and augmented reality, net commu-
nications, databases, and 3D visualization, often presen-
ted as art installations, where viewers may become
participants in the art making process [9, 24]. The video
art movement started around mid 1960°s and has been
evolving with technology [8,21]. Recent video art works
include entirely digitally rendered environments and
video that responds to viewers’ movements or other
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properties of the environment. Our visualization and
navigation mechanisms are aligned with these properties
and can provide support at different levels to the
expression and experience of digital video art scenarios.
[/O Brush [28] is a drawing tool developed at MIT
Media Lab, to explore colors, textures, and movements
found in everyday materials by “picking up” and
drawing with them. It looks like a regular physical
paintbrush but has a small camera with lights and touch
sensors embedded inside. On the canvas, artists can
draw with the specia “ink” they just picked up from
their immediate environment. Our views that allow
webcam capturing, and in particular the 3D video view,
where the user can influence the “painting” through the
webcam, relate to this tool. However, instead of picking
up the “ink” to draw with it, which closely matches the
painting paradigm, in our approach, the user gets the
“ink” as a continuous flow, allowing for more dynamic
and immediate outcomes, in a new and hence less
familiar paradigm. By providing natural forms of
interaction, it also aligns with our goalsin that direction.
Creativity is also an important aspect in our work.
There are a number of projects that use different and
original approaches to the visualization and organization
of videos and other types of information. For instance,
in [29], Sims used genetic algorithms and the evolution
theory in order to create graphics. In a related
perspective, we also explored creative ways of editing
videos, using evolutionary algorithms in our previous
work [3]. New video sequences were combined and
selected, based on their characteristics represented as
video annotations, either by defining criteria or by
interactively performing selections in the evolving
population of video clips. One of the objectives included
exploring and discovering architectonic and cultural
relations in videos from Brazil and Portugal, but we felt
then the need for richer and more flexible ways to
visualize and navigate video spaces. In the area of Video
Jockeying (VJing) [19], performance artists create
moving visual art, usually based on video on large
displays, at events such as concerts, nightclubs, some-
times in conjunction with other performance art. Com-
putational support for creative editing and visualization
of video provide tools for these artists. As emphasized
in previous sections, we provide interactive features that
can be used by such an artist to present the videos in
creative ways, in real-time, during the performance.

IX. Conclusions and Perspectives

We presented mechanisms for the interactive and
creative visualization and exploration of videos in 3D
and 2D video spaces, with emphasis on video semantic
and lower level color and motion properties. Users can
visualize the video space through different views, to
search, compare and interact with a selection of videos
in a cultural context, featuring areas such as music and

dance from different authors and countries. Comple-
mentary views alow visuaizing and emphasizing
videos' properties, helping to deal with their inherent
complexity in more perceptive ways. Although built and
experimented around a cultural theme, the mechanisms
can be applied in many other contexts.

This type of approach is becoming more important as
video becomes increasingly pervasive. Video
repositories like YouTube usually support tag based
search, but visual properties like color and motion are
usually not taken into account. After a previous filtering
through automated search mechanisms, visualization
techniques allow to present information in meaningful
ways to ease the perception, comparison and search
through browsing.

The developed mechanisms can support users in
different scenarios: the user may, for example, perceive
and compare the different colors and motion patterns in
Malh&o and Sevillanas, folk dances from Portugal and
Spain; finding a video from a band with a dominance of
red and orange, along with other videos with similar
color dominance, and to present them in creative ways
in a certain video art project; allowing video jockeys to
perform a selection of videos taking semantic and visual
properties into account, and to let them interactively
make a live performances that explore and expand on
the aesthetic properties of the videos and the video
space.

These interactive environments can be used in a
traditional setting with a screen, keyboard and mouse, or
atouch screen, adequate in many contexts. However, we
are aso developing more natural and deviceless
interfaces, adequate for installation settings and ambient
interaction contexts. Along with the capturing of videos
and colors from the real world, for data capture and
search purposes, color and gesture based interactions are
being tuned to allow for more immersive and richer user
experiences [16] in the real and virtual spaces.

As future perspectives, we intend to refine video
visualization and search based on more systematic
evaluations, complementing the preliminary encoura-
ging results, and to explore new and integrated video
properties, representations and views for the individual
videos and video spaces in different contexts. In
particular, we intend to complement the focus on color
and motion properties with refinements to searches
based on color and the inclusion of searches based on
motion. For that, we need to process the videos in ways
that capture this property, and to explore ways of
expressing motion in interactive searches, either by
descriptions or through user motion capture. In this
direction, we also want to evolve further towards more
immersive visualization and interaction techniques
through the exploration of effective modalities and
natural mappings between the interactions and the
intended functionalities.
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Finally, by following this work and finding synergies
with our work in hypervideo [4], creative evolutionary
video editing [3] and the classification and access of
videos based on emotions [23], we would like to
contribute further with new and effective ways to
visualize, explore, and build video spaces that are
creative and that inspire and support their users to
express themselves and their own creativity.

We believe we have designed creative, engaging and
enjoyable interactive visual experiences based on some
unconventional representations and expressions of
video, and identified new perspectives to take the
experience into new levels.
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Fig. 1. Video space views: (left) - globe view; (center) - grid view; (right) - world of physical particles, with video loops.
Background color can be changed interactively by the user.

Fig. 3. Video space and video views: (left) world of particles representing video space with videos' most dominant colors; (center) -
same video space with dominant colors along time; (right) - view with integrated perspectives of a single video. From here, the users
can navigate to the video space in the perspective they choose.

Fig. 4. Navigating avideo in 3D: amusic video by Luis Represas with dominant color blue. Users can zoom in and out, rotate,
explode, implode, etc. influencing the video' s aesthetics of colors and brightness in motion.
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Fig. 6. Color choice in the video influencing aesthetics of the video space — through search by dominant color.

= A

Fig. 7. Capturing motion in impressionist Fig. 8. (left) - search by color interface in the video space; (right) - gesture
scene average views of dance and music. interaction with the 3D video view, in alarge touch screen.

Fig. 9. Capturing motion with Slit Scans: Top (left) - adance video; (center) - its dlit scan; (right) another slit scan with people
talking and some close-ups; Bottom (left) - the video space representing videos by their dlit scans; (right) - close up of the slit scan
selected in the video space.

Fig. 10. Painting with Video: (top) - through navigation of the 3D video view; (bottom) - through particle tracking, in a world of
particles video space view, with video dominant colors as circles attracting similar and repelling different colors.
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Abstract — This paper explores the definition of
methods and skills in digital architectural design; it argues
that the potential of new digital technologies in
architectural education is currently not fully used, because
these digital processes are taught following traditional
paper-based methods. Innovative digital architectural
design does not only use digital skills in the design process,
but also calls for specific digital design methods. This
paper attempts to identify specific digital design methods,
which allow for a re-active, two-way human-computer
interaction and  critical feedback during the
conceptualization process of architectural projects.
Furthermore, this research paper offers specific project
examples in each of the analyzed methods. It suggests a
holistic application of these methods in an experimental
architectural education course, aiming at preparing
students towards exploring digital architectural design
methods and at the same time learning digital skills.

Index Terms — Architectural Curriculum,
Digital Architectural Design, Digital Methods, Education

|. Introduction

Digital Architectural Design is aloosely defined term
to describe the processes attached with design using new
digital media. In general, a distinction is made between
having knowledge about skills (technical ability) and
methods (conceptual ability) to make effective use of
digital media (Klinger, 2003).

In contemporary digital architectural design
education, this new digital tools are mostly used to
perform under traditional paper based design methods.
Although this problem has been partly overcome in
architectural practice, it seems that architectural
education primarily uses and teaches digital skills, but
not digital methods and thinking (Oxman, 2005). Lynn
(1993) and Zaero-Polo (2001), both successful digital
design practitioners, called for innovative, digital,
conceptual methods towards using new, available digital
skills in the design process. This paper ams at
highlighting some exclusively digital methods being
used in architectural practice, and how they can be used
in architectural education. The hypothesis claims that
applying this knowledge in an experimental analog-
digital course will introduce students to a holistic
education, encompassing digital skills and the respective
digital architectural design method. Specific methods
were chosen because they alow for a re-active design

feedback. Therefore, the designer uses these digital
design methods to establish a critical, two-way human-
computer interaction during the design process.

The term Digital Architectural Design (DAD) is used
by Oxman (2007) to make a clear distinction as opposed
to computer aided design (CAD). According to Oxman
(2007), the distinction between CAD and DAD is much
more than simply terminological. While principles,
theories and methods of CAD (Kalay, 2004), have been
basically based on imitating paper-based design, the
novel concepts of digital design models are re-
introducing a different medium of conceptualization,
replacing paper-based media. Digital Design is
beginning to introduce unique design methodologies,
forms of design interaction and formal content (Oxman,
2005). The concept of non-standard, non-formative,
non-repetitive design had become a major theoretical
focus of this new phenomenon — recognized today as
digital design (Oxman, 2005).

In digital architecture, ideas have found new forms of
digital representations, as projects are conceived to
evolve smoothly from digital visualizations towards
digital fabrication (Klinger, 2003).

However, Klinger (2003) claimed that using digital
technology does not necessarily constitute creating
digital architecture. Ideas are still scrutinized by the
author, thus a responsibility for a critical dimension still
falls upon them. Therefore, the critical as well as the
technological skills of new concepts of architecture are
the responsibilities of the authors.

“Just as there is a difference between building and
architecture, there is also a distinct difference between
digitally generated projects and digital
architecture” (Klinger, 2003, p05). Additionally, Klinger
called for digital rigor, because a clear definition of the
new tool driven terminologies is not yet in place. He
submits that current digital architecture projects till
emerge out of a traditional architectural process — “as a
critical problem solving activity that results in projects
represented with arigor and depth of idea and intention,
albeit with a highly sophisticated digital tool skill set.”
(Klinger, 2003). There is need for new principles,
otherwise these projects remain impenetrable and
intimidating or merely interesting. Most importantly,
without a rigor and critical dimension, such projects
remain only exercises in software (Klinger, 2003).
Significant contributions towards pointing out the
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differences between traditional and digital architecture
design process and thinking were initiated by Lynn
(1993, 1999), van Berkel and Bos (1999), Rashid and
Couture (2002), Oosterhuis (2002), Zaero-Polo and
Moussavi (2003), and Spuybroek (2004). Most
important, these are well-known digital design
practitioners, simultaneously researching on discursive
content on digital design as a unique form of design
practice.

Zellner (1999) and Rosa (2003) are examples of
collections of short descriptive monographs on selected
digital practices. Kolarevic (2003) and Kolarevic and
Malkawi  (2005) are providing much more
methodological and technological content on recent
developments in digital design, while Kalay (2004) is a
contribution to principles, theories and methods of
CAD.

It seems that digital architectural design has particular
principles and offers different way of thinking as
opposed to traditional design processes.

I1. Digital Architectural Design in Education

According to Cheng (2003), students need to be
acquainted with digital techniques throughout the
architecture curriculum in order to understand how
computing can support different endeavors and thinking
modes. Their fluency with both, traditional and digital
media will allow them to explore and communicate
design ideas in a specific and successful way.

The previous paragraph outlined facts supporting the
hypothesis that digital architectural design is different in
thinking process than traditional paper based
architectural design. The current paradigm shift in
architectural education can be compared with the period
of change in architectural style and education in the
1930's. Modernism followed the Beaux Arts era, and
the Bauhaus in Weimar in Dessau took a lead on
adjusting architectural education, hereby enforcing this
paradigm shift (Wingler, 1969; Naylor, 1985).

“The *Vorkurs' - the foundation course at Bauhaus -
was created as a framework in which the elementary
study of form and materia was introduced. This
exposure was conducted largely in the workshop
through hands-on activity of doing and making, drawing
upon craft as the medium that was materially founded.”
(Oxman, 2005, p108)

According to Oxman, the course combined the
learning of materials and tools and the learning of
nature, material science, space, color, composition,
construction and representation in one pioneering
program.

The meeting of the conceptual and the material in the
format of problem related learning was the importance
of this course. This combination of (1) new formal
concepts integrated with (2) material strategies was part
of the experimental heritage of the Bauhaus as an
educational model.

In order to implement this new strategy, new teachers
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had to be educated. Oxman (2007) mentioned the
Bauhaus and its pioneer teachers demonstrated a
strategy that integrated skill (craft techniques, making)
with new conceptual content. He contemplated on
introducing similar educational principles, a new
pedagogical framework that may be based on such a bi-
polarity in which digital design media create new forms
of integration between the theoretical (architectural
theory) and the models (design theory).

Digital design education can have many
manifestations across the architectural curriculum. In the
next paragraphs, some distinctiveness of the digital
studio as contrasted with conventional paper-based
studios will be outlined. These distinct digital design
strategies will affect design processes to the extent that
architectural educational formats must accommodate
new processes and conceptual structures. The
experimentation with such new conceptual structures
will become an objective of design education.

Oxman (2007) claimed that it is the pedagogical
responsibilities of academic institutions to provide the
basis for theoretical discourse that would consider such
intellectual content and experiments of its design
implications. The presence of new digital aspects of
architectural design and their experimental, non-
traditional approach towards form and system
expression call for the introduction of a specific way of
formulating and conceptualizing design ideas.

Bollinger and Grohmann (2004) recognized that
architectural design shifts from pure modeling to the
understanding of organizational principles and systems
with a specific behavior. The actual form emerges from
a process seeking for optimal performance, and Oxman
(2007) selected following models to support the
characterization of major design tendencies in digital
design today:

(1) Formation models

According to Zaero-Polo (2001), processes are
becoming far more interesting than ideas. A sequential,
integrative addition produces more ambiguous effects,
more capable of resonating on different levels than
straightforward ideological statements, metaphors,
allegories, or reproductions.

According to Oxman (2007) two digital techniques are
associated with this model: animation and parametric
design. Parametric exploits associative geometry
describing relationships between objects, establishing
interdependencies and  defining transformational
behavior of these objects (Oxman, 2007).

(2) Generative models

Generative models of digital design are characterized by
the provision of computational algorithms creating
generative processes. Here, as compared to formation
models, shapes and forms are considered to be a result
of pre-formulated generative processes or algorithms.
Two of the known examples in architecture are
evolutionary models (Frazer, 2002) and Shape
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Grammars (Stiny, 1980, 2006; Knight and Stiny, 2001).

(3) Performance model

Simulations drive performance-based models. Today,
there exist a wide range of digital tools for simulation,
analysis and evaluation of performance aspects (Chaszar
et al., 2006). Physical forces (wind), external forces
(environmental, structural loads, acoustics) or
information forces (transportation, site, program) can be
considered as external forces that can manipulate the
design (Oxman, 2007).

I11. Digital Architectural Methods

The mastering of digital skills is the first important
step towards developing digital concepts. Klinger (2003)
mentions that digital architecture education requires
proficiency in four specific foundation sets such as (1)
2D composition, vector graphics, image manipulation,
(2) 3D modeling: surface modeling, solid modeling,
video editing, motion graphics, rendering, animation,
parametrics, drafting, communications, layout, printing,
presentation, database operations, web interface, (3)
CAM-based fabrication, and (4) performance analysis:
lighting, structures, systems, etc.

Klinger (2003), also emphasized that innovative
digital projects will not sacrifice the development of this
skill set at the expense of a critical problem solving
dimension, which truly constitutes a digital architecture
project.

The following digital methods are proposed as
allowing this critical solving process:

A. Digital Fabrication

The digital age introduced a direct connection
between what can be conceived and what can be
manufactured, known as file to factory process of CNC
(computer numerically controlled) fabrication
(Kolarevic, 2003). This is a completely new
interpretation of the relationship between conception
and production.

The virtual information generated through the digital
design process can be used to drive directly the
computer-controlled equipment, hereby questioning and
eliminating the traditional creation of intermediary
construction drawings.

Norman and Tilder (2003) mentioned that the
modeling and fabrication link of digital media is
providing an opportunity to return a sense of materiality
to an immaterial realm. “Computer-aided design and
computer-aided fabrication processes provide the means
to create new forms of architectural practice and
challenge traditional methods of project delivery”
(Norman and Tilder, 2003, p06).

Furthermore, as Kolarevic (2003) pointed out, through
this introduction of mechanized production methods, the
architects were able to produce scale models of their
designs using processes and techniques identical to
those used in the industry. He defined this ability to

generate construction information directly from design
information as the “most profound aspect of
contemporary architecture” (Kolarevic, 2003). These
new digital methods of production are in his opinion
powerful enough to re-define the close relationship that
once existed between architecture and construction.
Because the digita generation of information to
manufacture and construct buildings can render the
present inefficient hierarchies of intermediation
drawings unnecessary, constructability becomes a direct
function of computability (Kolarevic, 2003).

The process of building architectural form is, and has
been, traditionally a low tech, intensive manual |abor
process. In this sense, new digital production techniques
are intended to close the technological gap to other,
more advanced manufacturing industries such as the car
industry.

The Lecture Pods Semperdepot project (Gruber -
STUDIOGRUBER and Gheorghe, 2008) in Vienna,
Austria, attempts to create a direct connection between
digital conceptualization, modeling (Fig 1) and
fabrication (Fig 2, 3). Four lecture spaces were
conceived as spaces within spaces, in order to offer
acoustically and visually separated spaces within a
generous 19" century historical setting. The lecture pods
were designed by using 3D modeling software, and the
3D data was processed by a CNC milling machine in
order to produce more than 8000 particular elements out
of 40 mm thick wood panels. These were assembled on-
site (Fig 4).

B. Algorithmic Architectural Design

Following questions are related to algorithmic
architectural design: How has design changed through
the use of computers? Is it still valid to assume that an
architect designing by using software is in control of an
architectural design concept? What if there is a lack of
predictability over what the designer intended and what
came out on the computer's screen? |s computer
programming, rather then digital architectural drawing,
necessary in design today?

According to Terzidis (2009) when developing
computer programs, the programmer questions how
people think and how mental processes develop.
Computers should be acknowledged not only as
machines for imitating and appropriating what is
understood, but also as vehicles for exploring and
visualizing what is not (yet) understood. When
designing software, one is actually codifying processes
of human thinking to a machine. The computer becomes
a mirror of the human mind, and as such, reflects to a
certain level our own way of thinking.

In the digital age, computer programs have taken over
many tasks, which were performed manualy in the
traditional design process. “From Photoshop filters to
modeling applications, and from simulation programs to
virtual reality animation, and even more mundane tasks
that used to need a certain talent to take on, such as
rendering, paper cutting, or sculpting, the list of tasks
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diminishes day by day only to be replaced by their
computational counterparts’ (Terzidis, 2009, p09).

Therefore, many have started to worry about the
direction that architectural design profession will
evolve. Terzidis (2009) classified two antithetical
parties. As al design tasks are becoming computational,
some regard this as a danger, misfortune, or
misappropriation, and others regard it as a liberation,
freedom, and power towards conceptualization.
According to the second party, the designer does not
need to worry anymore about the mundane, tedious, or
redundant tasks in the design process, such as
construction ~ documents,  schedules,  databases,
modeling, rendering, animation, and so forth and can
now concentrate on what is most important: the concept.
“But what if that is aso replaced? What if one day a
new piece of software appears that allows one to input
the building program and then produces valid designs,
that is, a plan, elevation, and sections that work?’
(Terzidis, 2009, p21).

Most important inputs toward this direction has been
generated by Maeda and his experimental software work
of his students in the aesthetics and computation group
a MIT. This group created a new type of work by
fusing traditional arts knowledge with ideas from
computer science (Reas, 2007)

As Fry (2007) pointed out, contemporary designers
begin to feel increasingly restricted by available
software tools, therefore coding and scripting has begun
to fill the widening gap between what’sin the designer’s
mind and the capability of the software they've
purchased (Fry, 2007).

Architects or designers are usually not taught on the
basics of programming, in order to understand the
functioning of the computer. In practice, the type of
software that architects use often limits their creativity,
and therefore controls the designers mind: ‘Form
follows Software’. The question arises. Does the user
(designer) or the programmer of the respective software
have authorship and control over the design ?

Ideally, students should attempt to challenge
creativity through the language, structure and
philosophy of programming by working at the roots of
digital representation: programming (Fig 5). Digital
tools do not only allow for a more efficient, quicker and
cheaper completion of repetitive tasks
(computerization), but also alow for intellectual tasks
that require intelligence, thought and decision making
(computation). At best, code writing should become a
way of exploring and mapping alternative ways of
thinking, where intention and intuition play an equal
role. Similar to pencil and rubber in the analog realm,
code writing exists at a basic level in digital media (Fig
6).

In code writing, one has to think and make decisions
in avery systematic way, but the execution of the code
will at its best reveal unexpected moments. In drawing
by code, the relationships between objects are very
important. The designer does not have direct control
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over the design result, but rather primary control over
object dependencies, hierarchies, conditions and
parameters. The manipulation of these factors will affect
the design outcome.

The SKY-Scaper project (Bao, Gheorghe, Mara,
2007) amed at investigating and exploring the
structures, processes, and theories of computational
design. The purpose was to develop algorithms and
computational methods that would encapsulate the
processes that lead to the generation of meaningful
architectural form.

C. Parametric Architectural Design

By designing parametrically, architects focus on
defining systems of systematic drawing elements and
flexible relationships between them. According to
Klinker (2008) design has always been a complex
synthesis of analytical and intuitive processes, and
Hernadez (2005) described parametric design as the
process of designing in an environment where design
variations are effortless, thus replacing singularity with
multiplicity in the design process.

The creation of parametric models (Fig 11) is required
for parametric design. In this model, the computer
represents the design with geometrical entities that have
attributes (properties) that can be manipulated or fixed.
The variable attributes are also called parameters.

Adjusting these parameters can create multiple design
solutions, because the parametric model reconfigures
itself to the new values of the parameters in real time. In
parametric design, designers use declared parameters to
define a form (Hernadez, 2005).

Parametric design has historically evolved from
simple models generated from computer scripts that
generate design variations (Monedero, 2000) every time
the script is run with different parametric values, to
highly developed structures based on parent-child
relations and hierarchical dependencies. Hernandez
(2005) described that contemporary, parametric CAD
software  offer  sophisticated  three-dimensional
interactive interfaces that can perform variations in real
time, allowing the designer to have more control and
immediate feedback when a parameter is changed.
Hernandez classified parametric models into two
distinct groups:

(1) Parametric Variations models

The designer creates a geometrical model, and its
attributes are parameterized based on the desired
behavior. The geometrical components. and therefore
their formal expression (Fig 8, 10), are controlled by
changing the values of the parameters, without changing
the topology (number of components and their
relations).

(2) Parametric Combinations models

The geometric model is composed of a series of
geometrical shapes that are arranged according to rules
that create more complex structures. This alows
constructing combinations according to specific rules
(Fig 9). According to Hernandez (2005) some of the
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advantages of using parametric modeling in
architectural design are (1) The ability to perform
changes in geometrical components without erasing and
redrawing, allowing flexibility for design exploration
and refinement, and (2) Rea time feedback when
changes in the parametric model affect geometrical
components or other parts of the design.

Changing the parameters allow to create multiple
design instances of the same parametric models
(prototype families). This matter calls for the evaluation
of the parametric models as well as the instances.
Hernandez (2005) mentioned following three types of
evaluations:

(1) performance based: the design instance is
evaluated with respect to an ideal result, and the model
is modified to optimize a solution with respect to the
ideal

(2) aesthetic (Stiny and Gips, 1978): aesthetic
evaluation will determine if an instance satisfies a set of
values determined by the designer.

(3) compliance: compliance asserts if a design
instance fulfills a predetermined set of requirements.

Parametric modeling is non-deterministic, and it is
impossible to foresee al the potential results. “This is
the major asset that a generative system can offer a
designer, in particular during the initial stages of design
where multiple solutions are explored amost
simultaneously.” (Hernandez, 2005, p323).

The USAFA — project (Gheorghe, 2009) explores
possibilities of parametric design to create an extension
to the Campus of the United States Airforce Academy in
Colorado Springs, Colorado. The project aims at
creating a base cell derived out of local geometry
information, and modulating it in order to adapt to
different functions and circulation requirements. CATIA
was used extensively to produce and test the
performance of the design prototype throughout the
design process (Gheorghe, 2009).

The Supertall Project (Gheorghe, 2008) explores
possibilities of parametric design to test atmospheric
and performative effects by using the typology of the
highrise at a location in Moscow.

Bentley’s GC (Generative Components) was used to
produce and test the performance of the design
prototype throughout the design process.

D. Kinetic Architectural Design

Kinetic design is linked with the term physical
computing, which is used to denote the use of physical
devices to carry out computational processes. In its
simplest form, it involves circuits with sensors and
actuators driven by microcontroller boards (Terzidis,
2009):

(1) Sensors (Fig 14) are devices that sense
information from the immediate environment, such as
photocells that sense light intensity, thermistors that
sense temperature, microphones that sense sound
variations, and many more.

(2) Actuators (Fig 18) are devices that produce an

action in their immediate environment, such as a LED
(light emitting diode) a device that emits light, a motor
that produces motion, or a speaker that vibrates sound.

(3) A microcontroller board is a computing device
that allows, apart from arithmetic and logical operations,
the input or output of information coming from sensors
or actuators (Terzidis, 2009).

Kinetic Architectural Design touches upon the field of
interactive architecture, assuming that there are external
(functional, environmental, performative) aspects that
can have a direct feedback on the formal expression of
architectural design.

The “Kinetic Passage” (Gheorghe, 2007) project
examined the notion of motion in architecture through
virtual and physica methods. It sought to investigate,
explore, and propose how motion can be suggested,
depicted, or physically incorporated in buildings or
structures. The goal was to link past practices related to
kinetic form with motion-based emerging technologies
in a meaningful way and project into the inherent
architectural possihilities. Transparency and porosity of
the separation screen is a changing condition (Fig 13).

Different gradients of opacity are achieved depending

on the relative position of the inhabitants within two
adjacent spaces. Through interactivity — relative
positioning- the inhabitants can change the perception
towards their counterpart. The movement pattern in plan
reveals therefore the emotional relationship between the
two persons and constantly redefines the space boundary
parameter of the separation screen. Worked by using the
combined Processing and Arduino digital platforms.
The “Breathable Glass Facade” (Gheorghe, 2008)
research project explores degrees of permeability by
using glass (Fig 15). It introduces glass fins, which are
twisted in order to alow for cross-ventilation and
dichroic effects.

IV. Conclusion

Currently, digital design is mainly understood and
used as a representational tool. Digital techniques in
education, such as renderings, animations and digital
image manipulation are rather used in an explanatory,
not exploratory sense. In most of the cases, designers do
not really understand the full operational capabilities of
the computer and very often overestimate or
underestimate the power of thistool.

The computer-aided design process in architecture, as
it is applied today, is not taking full advantage of its
potentials. The presented projects try to investigate
design scenarios that deal with computational processes
in a more experimental way. Furthermore it is not the
FORM of the generated design that is interesting, but
the POTENTIAL of its application (Fig 19, 20). This
means that the organizational capacities of digitally
generated content are able to improve the efficiency,
environmental or structural performances of the

15



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

architectural design. We should not merely judge
geometrical structures based on their formal beauty, but
have to take their possible advantages in daily,
pragmatic use into account.

The am is to make use of the computer in
architectural education as a tool beyond pure form-
shaping. This application would allow us to use it as an
advisory tool, just as it is aready used for wind-
simulations or weather forecasts in a similar way. The
algorithm-based parametric-design process gives us the
possibility to introduce solutions that have not been
predictable or foreseeable before. Improved computer
technologies will therefore allow for important modes of
evaluation in architecture and planning processes, both
in large-scale and small-scale projects.

The previously described digital methods were used
for the first time to create an experimental course aiming
at offering an holistic analog / digital design process
taking advantage of digital design ideas as an
introduction into architecture education (Fig 21, 22).
The students were encouraged to use in a creative way a
wide range of analog and digital media, such 3D
models, renderings, animation, code-writing (Fig 23,
24). Most of the students did not have previous
knowledge of digital skills, but they managed to vastly
improve their proficiency by applying digital
architectural design methods as described in the
previous paragraphs.

In the same way as most architecture schools offer an
introductory course to visual communication and
conceptualization based on analog, traditional hand-
drawing, it seems overdue to offer a similar strategic
education aiming at using innovative digital methods to
acquire creative and critical digital proficiency. This
should educate students beyond teaching digital skills
and empowers students with an innovative as well as
creative use of the new conceptual possihilities offered
by digital thinking.

This coherent digital education approach, including
al the methods explained above, should become a
regular way to introduce students of architecture to the
new Digital Architectural Design thinking and creation
process.
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Figure 6, Algorithmic conceptualization

Figure 13, Algorithmic porosity studies
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‘ . ' " Figure 19, 3D perform. analysis © Salvatore,
Y udekovits

Figure 15, Twisted fins principle

Figure 20, Circulation network © Rust
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Figure 16, Model detail

Figure 22, 3D structure research © Sandu, Belavic
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Figure 17, Structural performance analysis

Figure 24, Filtering performance © Aphex

Figure 18, Kinetic model
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Abstract — Coming from a background of new
music (audio) theatre composition / performance and
acousmatics, we examine an ongoing collaboration from
the perspective of these disciplines. Documenting the
process of exchange at each stage has allowed for a
constant analysis of methods used to facilitate our
communication and procedure of developing musical
collaboration within a larger context of a multimedia
performance project - a choreographic installation
encompassing dance, video, animation, visual design, and
virtual worlds. We will focus on our use of terminologies /
languages / systems as tools for research, as well as on the
subjective experience of working with live electronics.
Meta-technical ideas are explored with regard to the
spatial and temporal considerations involved in this kind
of process, that is to say the acoustic, the three-
dimensional, and the audio-visual relationship: the
absence / presence of a sound source, its physicality, its
virtuality but also the evolving relationships with the visual
elements of the performance. In this case the key sound
sources used are the bandoneon and the voice. Combined
with a wearable costume that incorporates wired and
wireless systems of amplification into its design, plus
choreographic movement, the live electronics become, in
effect, several other extended instruments in space.

Index Terms — Interactive Systems, Live
Electronics, Multimedia performance, Sound
Spatialisation.

|. Introduction

“Digital technology has merely reinforced the
importance of the human body and the physical in live
performance.” John Richardg[1]

In this paper we aim to describe the working process
involved in our artistic collaboration using interactive
live electronics: methods, tools, terminologies, but also
subjective experience and present some meta-technical
issues that are raised with regard to a project that is
essentially embedded in the medium of sound theatre
and installation.

A. Context

This work was undertaken within a wider
collaborative project — Ukiyo (floating world) a
choreographic audio-visual performance installation.
‘Ukiyo’ is concerned with ‘real-time gestural interaction
that animates a feedback system and generative
algorithms, through which the virtual space and the

performer’s movements are intertwined'.[2] Thus the
audiovisual world comprises dance, gesture, digital
objects, music and sound. The development of this
ongoing project involves periodic group sessions and
longer workshops (the first held in London in May
2009, the second in Tokyo in December). The
workshops bring together the performance group with
additional participants to explore a wide range of issues
around interactive and networked performance settings.
The group sessions were largely dedicated to integrating
technological and artistic aspects of this process into the
overall structure.

Our work had a direct influence on the spatial use of
live and pre-recorded sound in the performance space.
Other amplified or non-amplified sounds were
integrated into the costume-design of the dancers, for
example portable loudspeakers, inverted ‘false
loudspeakers, and sound-producing materials worn on
the body. The amplified sounds of the bandoneon were
brought into dialogue with live percussive sounds or
vocal gestures produced by the dancers. Equally the
vocal and physical gestures of Caroline's character
‘woman-instrument’, and her electronic counterpart
elicit, in turn, aresponse from the other performers.

Our collaboration was also shaped by the pre-existing
design of the project, namely the emphasis on
interaction in real time. It had to take into consideration
the scenography of the performance area, five
‘runways' that crossed each other at certain points, with
an audience moving freely in and around the space.
Speakers and wires had to be placed firstly according to
their effectiveness within a large, ambient space, and
with a view to their practicalities when worn by the
performers.

The first performance took place at Brunel University
in June which served as an opportunity to put our
technological and artistic ideas to the test. The
performance was followed by a question and answer
session which brought valuable (and positive) feedback
from the audience, and also highlighted up interesting
questions for our continuing exploration.

B. Theoretical Background

Since we aim to explain how we use terminologies /
languages / systems as tools for research as part of our

19



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

ongoing collaboration a brief discussion of some of the
theoretical grounding isin order.

We are concerned here with the notion of Sound
Theatre as opposed to Music Theatre, which because of
its historical adhesion to a musical score, can limit
collaborative, interactive work that necessarily goes
beyond fixed parameters. As a term, the latter has its
roots in the German tradition, ‘Musiktheater’ referring
to al genres including contemporary opera by
composers such as Harrison Birtwistle's ‘The Mask of
Orpheus’ or Wolfgang Rihm’'s ‘Die Eroberung von
Mexico,” instrumental music theatre as exemplified in
most of the work of Mauricio Kagel, or new
experimental work leading on from the conceptual ideas
of John Cage's ‘Europeras’. For this reason it can be
problematic when used in other cultura traditions, for
example the British or American, where contemporary
Musical Theatre enjoys a popular following, and lead to
further confusion amongst its practitionerg3]. Theorists
such as Bjorn Heile, Michelle Duncan, David Roesner
or Erika Fischer-Lichte have also been concerned with
developments of recent Music Theatre, re-evaluating the
balance between score and performance in the light of a
paradigm shift that has occurred in the last twenty years:
“For a serious engagement with opera as a dramatic
spectacle, performance must be seen as primary and the
score principaly as the incarnation of potentia
performances’[4].

Given this perspective, the notion of Sound Theatre
or Theatre of Sound invites a re-dressing of the balance
between the visua and aural components of
performance, and is described by one of its leading
exponents, composer Craig Vear, as the following: “an
experimental interdisciplinary performance concept
combining field recordings, live computer music, the
mental ‘seeing’ evoked from sound, and a theatre
performance environment.” It draws attention to “the
phenomenological qualities of sound, music and
theatre’[5].

In this light a direct parallel can be made with Simon
Emmerson’s concept of ‘ Space Frames'[6] in relation to
live electronic or electro-acoustic performance. The
local frame includes the stage and event, whereas the
field is concerned with the arena, surrounded in turn by
its much larger landscape. Depending on the diffusion
of the sound source within the four spatial possibilities
of event, stage, arena and landscape a musical discourse
takes place between them. Their transformation, in
terms of juxtaposing a sound source from one space to
another, is a contributing factor towards the ‘play of
realities’, whether surreal, paradoxical, magnified,
contradictory or conflictual, that comprises sound
theatre. For example, small sounds belonging to the
mechanism of an instrument can be magnified through
amplification to occupy the much larger space of the
landscape.
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Lastly, we started from the premise that in all work
involving interacting with live electronics it is essential
to consider the development of a Control Intimacy[7], a
term used by Emmerson that refers to the relationship
between performer and electronics with regard to the
accurate mapping of action to sound, taking into
account nuances of cause and effect and subtle changes
of technique that ater, in turn, the sound. A Local
Control (ibid) on the part of the performer necessitates
hearing back the sound source from its place of origin,
ie. from within the locality, so that in many cases a
loudspeaker in the close vicinity of the source, in the
‘local frame', becomes vital. She or he must be able to
monitor timbral nuances emanating both from the
source and from its electronic counterpart.

I1. Initial Steps

We first met in one of the early group session
working on the new project that would become Ukiyo —
Caroline performing the bandoneon and Oded with his
laptop. As the work process within the group is based
on improvisation and exploration of ideas and
relationships we each brought our own repertoire of
musical material and ideas as a starting point. As the
only musicians in the group we decided that a first step
in developing our musical and sonic relationship within
the larger multimedia context would be to record some
of Caroline's playing as a reference as well as a sonic
source material.

During our first recording session we discussed the
possibilities of incorporating samples of pre-recorded
sound (bandoneon) as the basis for the live electronics,
developing and modifying the original instrumental
timbres and amplifying some of the live instrumental
percussive / air sounds so as to make them sufficiently
audible during a performance. The live electronics
would respond to certain pitches and timbres produced
by the instrument, triggering off a palette of extended
sounds and filling a longer silence with air sound. They
open up the possibility of another dimension of space
within live musical performance, that of a virtual
presence together with the physical presence of an
instrument.  The choice of musical materia was
determined by an essentialy experimental work
process, whereby Oded suggested certain timbres and
registers such as low, sustained bass notes, chord
clusters in the middle range, very high pitches, tremolo
produced by rapid bellows movement, and percussive
sounds produced on the body of the instrument, to be
recorded. We examined many technical and musical
possibilities of playing:

» Drawing fingers/thumb across al sides of the
bellows — soft, rachet-like sound.

* ‘Sweeping’ the bellows with flat fingers —
frictional sound of the material being brushed.
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» Operating the keys on either side of the
resonant case, (left and right) - multiple clicks.

» Knocking / tapping the wooden case on either
side — percussive sound.

. Operating the air release lever as an action in
itself or to release the bellows —click / air sound.

Another important element in these early stages was
to record some of Caroline's free improvisation
incorporating some of these elements into a flow of
seguences that made musical sense.

The next stage began with Oded developing sketches
for interaction between bandoneon and electronic
sounds. Working with pure data[8] and using the
various recordings we did, Oded developed a prototype
patch that analysed the incoming signal from the
bandoneon, identified some musical elements, and
generated electronic responses based on the input. For
example when the input was sustained notes (or chords)
the patch began to pile harmonics on one of the detected
notes. We then began to work interactively with the Pd
patch and live bandoneon, testing the reactions of the
former to various instrumental pitches and timbres, and
‘tweaking’ the patches so that they responded more
markedly in order to allow a ‘Control Intimacy’ on
Caroline's part[7]. The incorporation of visual feedback
in the patch enabled Caroline to learn the degree of
reaction to a particular sound, which in turn affected her
choice of speed and dynamics in a process of
sensitisation that demanded flexibility on both sides (as
Oded was adjusting the patch parameters) to allow for
this dialogue, this’play’, to take place.

IIl. Musica Collaboration Within Multimedia
Project

While this process was taking place between us the
larger Ukiyo piece was taking shape. The performance
would have two parts linked by an entre' acte consisting
of asilent film accompanied by a pianist (playing music
to be composed by Oded). In the first half Caroline
would be playing the bandoneon, which she would then
leave on stage as a silent, visual reference. When she
returns to the performance space in the second part she
is dressed in a radiant gold dress — echoing the
bandoneon’s design — and performs a voca part as a
character which we named ‘instrument-woman’. The
dress, designed by Michele Danjoux, co-director of the
DAP Lab and lecturer at De Montfort university,
included two small speakers attached to the back to
relay the voice and electronics. The back pieces
containing the wired speakers are detachable from the
rest, so that the performer can place them on the floor,
where they would continue to sound, when exiting the
space.

The visual relationship between the bandoneon and
the ‘instrument-womans' character was echoed by a

decision to have the live electronic responses in the
second part be a blend of the vocal performance with
recorded bandoneon sounds. For example, alow rumble
of modified chord clusters responds to the spoken voice,

Fig 1: Caroline with wearable speakers in rehearsal

following in turn the melodic contours of the humming
voice, bird-like calls respond to the whistling voice, and
fricative sounds (sssh) were convoluted[9] with
bandoneon clusters, resulting in a merged timbre. The
Pd patches we developed mirrored the structure with
one patch working with the bandoneon sounds in the
first part and a different patch responding to the
vocalisations in the second part.

With the evolution of the patches the process of
working closely with responses to one’s own generated
sound became a fascinating and highly complex affair,
demanding a strong sense of timing, of acting and
reacting to an electronic virtual partner in a constant
flow of dialogue. There is aso an inherent sense of
‘play’ with the live electronics, of imitation and
variation, an interaction between playing an instrument
or vocalising and ‘rebounding’ from the response. The
patch was designed with an ultimate goal of giving the
performer a sense of control of the result, although there
can, and should be, some unexpected results. In the
words of Brandon LaBelle ’Interaction is built on the
belief that to remove the hand of the artist is to invite
unexpected results’[10]. But asserting this control
demands multiple listening and responding tasks.
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Aiming to understand better the relationship between
the voice and electronics Caroline began a process of
notating some of these improvisations, creating a visual
score (see fig. 2 on last page) which served as a
counterpart to the ‘virtual score’ which the Pd patch
provided.

Caroline’s statement regarding the subjective
experience of working with live electronics may be in
order at this point: “Because of the nature of the
modified sound source a certain ‘distancing’ takes place
when | hear it in relation to my own sound. This spatial-
sonic instrument is strange but somehow related. | am
communicating with a familiar source that has become
an ‘other’; displaced, altered, its changed character has
taken on a fragmentary, other-dimensional aspect as the
‘electronic woman-instrument’.“ Interesting would be to
further delimit that borderline during performance and
modify the already modified live electronics, this by
slight shifts of instrumental and vocal colour, so that the
resulting sound sequences are constantly changing,
subtle, complex, like multiple mirrors. However, it
seems vital to maintain an “observable connection” as
Todd Winkler mentions, otherwise “the dramatic
relationship will be lost to the audience.” [11]

As we approached the first performance and the
dramatic shape of Ukiyo was developing Caroline's
vocal performance became more extravagant in line
with the evolving nature of her character. It now
encompassed a larger voca register which included
Sprechstimme, more use of dynamics, and extended
vocal techniques. The vocal techniques used included:

 Range of ar colours using various vowel /
consonant shapes of the mouth

*  Whistles
* Laughs
» Singing

e Sprechstimme
*  Humming
»  Onomatopoeic sounds based on ‘zaum'’ text*

The Pd patch, which was developed around a more
intimate and restrained vocal style, no longer responded
coherently to the the input and had to be adjusted. With
very little time before the first test run these adjustments
were only partially successful and we are revisiting this
aspect in our ongoing collaboration. Thus our search for
an interface that offers Caroline intimate control of a
rich sonic base till imposes boundaries on her
performance. We are currently working on adjusting and
expanding these boundaries. Nevertheless it is a
important for us to understand the tension between our
collaborative, musical exploration and the larger
dramatic shaping of the performance we are part of.

1 sound poetry invented by the Russian Futurists of the early
1900’s, including Alexey Kruchenykh. The word literally means:
‘beyond mind’.
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IV. MetaTechnical Issues

A. The relation of the spatial to the temporal - the
acoustic, the 3 dimensional:

The live presence of the instrument is enhanced by
its amplification, for example of air, or percussive noise
on the keys / bellows, producing a macrocosm of these
otherwise relatively inaudible sounds’. They claim
another virtual, audible space, unlimited by the
localisation of their source. In the same way pre-
recorded samples of bandoneon music can be relayed
and modified or processed at will in order to change
their identity. This frees the player from any direct link
between the sound and movement he or she is
producing, as in some instances it is not technically
possible to play in the same way whilst moving. It also
sets off the live from the recorded, played back or
manipulated sound, in a strategy of immediacy,
emphasizing their confrontation within the audio space.
Even more exciting is the use of live electronics in
dialogue with the instrument, operating in real-time but
obviously coming from another dimension of the same
space. In developing these elements we draw on both
the ideas of a ‘theatre of sound’” and on Emmerson’s
term ‘Space Frames as “objects of musica
discourse...Space itself can tell astory” [12].

The voice becomes an extension of instrumental
sound, employing a wide range of techniques including
speech, pitched and non-pitched sounds, Sprechstimme,
etc. The effect of spatial difference, of far and near,
macro- / microscopic, is created by a‘dialogue’ between
the different loudspeaker sources. This is made al the
more subtle by the possibility of a complete rotational
axis of 360 degrees on the part of the small speakers.

The listening space offers so many possibilities when
integrated with live performance — ambient sound
(coming from many different sources in the room),
‘immersive’ sound (filling the acoustic space to the
point of ‘saturation’), and spatialisation, the effect of
distance and proximity between sounds.

B. Performer to public — body language, contact
between the two

This aspect ties in with Caroline's main research
guestion (undertaken as part of her PhD studies at
Brunel) which is concerned with possibilities of
extending the presentation context to suit the demands
of a particular performance work. It is to do with the
flexibility of a space, the performers and the public. In
the case of ‘Ukiyo’, the public moves around the
performance area in order to see much of the floor
movement and screen projection. At the same time

2 We refer to one of the possibilities within Emmersons’
definition of Frame Play, whereby small sounds are magnified through
amplification into a larger field of the audible space ( a concept that
was favoured by Cage). See [4] Pg. 99.
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they hear acoustic sound emitted from the voice or
instrument as well as its amplification by way of
loudspeakers placed at a distance to the source, or stand
close enough to witness those emitted by micro-
speakers attached to the performers’ back. Within an
‘ambient’ space, whether it is to do with sound or visual
elements, it is absolutely vital to create this possibility,
as the audience perception will shift constantly. The
public is then engaged in creating their own personal
version of the work according to where and how they
move through it.

This also relates to the multiplicity of performance
spaces in networked multimedia performance such as
Ukiyo. This is not just the fact that we try to link a
physical performance space with a virtual one. It is also
about the different artistic spaces that each media
component inhabits and the reconfiguration of the
artistic space that a multimedia setting attempts. In
Ukiyo we are trying to open the possibilities for
audiences to perceive a shared artistic space. The
dancer's don't perform to music which permeates the
performance space, rather they share this space with the
music. The relationship between Caroline's sonic
performance (whether instrumental or vocal) and the
electronic responsesis a multilayered, multivalent affair.
The patch aims to match and expand some aspects of
her sonic properties but also takes parameters from a
higher musical/textural level.  When paired with
Caroline's performance style the result is a shifting
presence, of both the live performer and the electronics,
in the performance space. Our goal as we continue this
project is to extend these to the dancer's relationship
with the digital environment (audio and visual) through
the use of sensors and video tracking of their motion on
stage. In the meantime we also began experimenting
with making the performer's bodies into sound sources
(both acoustic and electro-acoustic by way of speakers)
as another mean of integrating the audio and visual
spaces.

C. Performer to instrument(s) — animate/inanimate,
extension,’ body' of instrument(s), body as instrument

It is necessary to include the ‘extended’ instruments in
space - in this case the electronic bandoneon and the
electronic voice - in relation to those of the performer:
virtual instruments that interact with the two live
components in real time, virtual extensions of the
performer. Their relation is once-removed, distanced,
alienated by a process of modification of the original
sound source. This dissimilarity allows for more ‘play’
on the part of the live performer, freed from any
congtraints of direct imitation or variation and faced
instead with a palette of possible responses, some of
them unexpected. Important is the sense of ‘Local
Control’ [12] on the part of the performer, being able to
hear the balance between her own sound and that of her

counterpart. Another factor is ‘gestural nuance’ [13],
interpretive subtleties which bring an inherently human
aspect to the relationship. There is a close dialogue
between the two instrumental ‘bodies’ breathing, the
one physical, (voice / bandoneon), the other virtual,
(their electronic counterparts). In a sense the live body
becomes ‘animated’ by the virtual in a chain of
overlapping sound stimulii, so that their borders cross in
a constant flow of multiple layers. Ultimately, what is
constructed is one large ‘instrument’, a complexity of
sound that invokes Helmut Lachenmanns' statement:
“composing means: building an instrument” [14].

D. Sound/music to visuals — the absence/presence of
both, their physical/virtual realities

Caroline's  performance with the bandoneon
deliberately begins with the creation of a ‘scene’,
occupying and determining the space around the
performer and the object-instrument. The visua
movement/gesture is not necessarily linked to a certain
sound; both determine their own paths. Indeed, sound is
sometimes absent altogether during these movements. It
can take on a virtua presence through the medium of
loudspeakers relaying pre-recorded material, or live
electronics, or amagnified version of the live instrument
through amplification. This leads to a sense of
dislocation between what is seen and heard on the part
of the audience and frees the player to be able to explore
another dimension of presence, another ‘redlity’. Tt is
the “theatre of transformation” ...”an expansion of the
admissible” as described by Jonathan Harvey[15].

We are confronted with the question of the ‘absent’
body in performance. Its disappearance frees both music
and speech from the confines of live visua
synchronization. Voice and instrument become
‘undesiring’ bodies, containing the character within
their sound. There is a fundamental difference in
perception between their absence or presence, one that
highlights the dramatic possihilities of independent aural
and visual components. Live electronics enter as another
‘instrument in space’, bringing interesting timbral
differences to the original sound source, and with this,
new characters into the ‘theatre of sound’, occupying
the performance area in an essentialy spatia
distribution. They can react as a ‘macrocosm’ to the
localised physical presence of the bandoneon or voice,
introducing an unpredictable element of ‘play’ into this
dialogue between absent and present. Likewise, any
amplification of the live instrument magnifies its
presence, so that we seem to be inside another
dimension, another ‘ chamber’ of sound.

E. Objects —their role, placement in space:

The object-instrument has to be wired with a contact
microphone, adding a further, slightly bizarre dimension
to its appearance. This also applies to the two
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loudspeakers attached to the back of the costume of the
woman-instrument, wires trailing behind her as she
moves and turns projecting electronic responses to her
voice. In the latter case, these wires are used as an
extension of her gesture, taking on the image of a coiled
whip as she flings them to the ground. Later they
become ‘reins preventing any further movement
forward as she fully extends their length and is almost
capitulated backwards in mid-gesture.

VII. Conclusion

Further developments in this interactive project are
needed, so that a larger scale of responses becomes
possible, for example sudden, unexpected silences on
the part of the electronics, or extensions of timbres.
Both bandoneon and voice should be able to work with
the electronics at the same time if they are played live
simultaneously. At present we have compositional
sketches for the live instrumental and vocal parts, as
well as for the different patches. We're considering the
possibility of a duo work with longer duration,
developed in parale to the ongoing work with in the
larger group, retaining the elements of music / sound
theatre already developed, and incorporating the
presence of Oded as a live performer. The flexible
medium of live interactive electronics allows for a work
to transform and grow organically over time, adapting
itself to changing situations, contexts, cultures, and new
interpretations. To return to our quoted source at the
beginning of the paper, there is “an increasing focus in
electronic music on shared experience, face-to-face,
ritual, gesture, touch, social interaction and the
exploration of devised instruments.”[1]
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Discerning the Cyborg Utterance; Alpha aWork for
Electronic Sound
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Abstract == This paper examines relationships of
micro technologies ,vocal utterance (Smalley, 1989,
Thomas, 2005) and micro-sound (Roads, 2002) from the
perspective of Donna Haraway ‘s Cyborg (Simians,
Cyborgs and Women,1991) and William Gibson’s
Neuromancer (1984). We now live in an immersive world
of technological sound. Through the use of personal
listening devises and immersive states of sound we have
consciously and subconsciously mapped technological
sound deep into our skins. This paper explores how the
electronic work Alpha was composed through discerning
the grain of the Cyborg.

Index Terms == Micro-sound, Electronic Music,
Cyborg , domestication, Utterance.

|. Introduction

This paper will explore the ideas and thought
processes behind my electronic work Alpha. It will
discuss the detailed use of micro sound in respects to a
compositional translation of Donna Haraway ‘s concept
of the Cyborg® , technological domestication and song.
Alpha was composed in the Studio’s of EMS Stockholm
2008.

1. Personal Aesthetic

The main aesthetic behind my music compositions is
the exchange between technology and human agency.
Within this broad spectrum my focus is vocal
transformation, micro sound2, micro technologies and
aesthetics of glitch.

I11. The Micro

Within Alpha | chose to explore a personal
relationship to Micro technologies through the use of
micro  sounds, construction of utterance and
transformation of the human voice. Micro has become a
word which defines our technological culture. Nano
technologies, personal listening devices and the mobile
phone have all contributed to our own mobility and the
increasing exchange of music. Within the flexibility of
the Micro we have openly allowed access to the Macro,

! Harraway 1991
? Roads 2002

the Macro being the ether, thus Gibson’s3 Necromancer
is now confirmed as a prelude to contemporary society.

IV. The Cyborg

While composing Alpha | drew on Haraway’s
concept of the Cyborg . | see myself as a Cyborg The
computer and micro music devices are part of my
everyday existence. The technology forms technological
veins which stream deep into my blood and my musical
imagination. However while Haraway’s Cyborg is based
on the empowerment of women using technology, it is
still purely metaphoric. Through the wide use of the
mobile phone and personal listening devices we have
now all become Cyborgs. Our understanding of this
micro technology is now what Blake terms
‘domesticated’. With these devices we can allow
ourselves to experience in what Baudrillard terms as
hyper-real simulations®, escaping what we choose to
understand as reality through the storage of music, play
and the virtual.

V. Sound Source

Alpha is composed as a technological body of sound.
It was created through a union of human agency (female
and male voice) and synthetic sound. The vocal
recordings | used for transformation in the composition
were mostly sourced from the mobile phone. I chose to
use the concept of utterance as my main compositional
tool. This way | was able to explore the metaphorical
language of the Cyborg within sound transformation and
micro sound techniques. The sound of the Internet is
Noise, it is code, it is pure data. It pulses through the
ether with no resolution, no coda’s, and no cadence
structure. Therefore within Alpha the translation of
utterance was based around noise based fricatives and
micro sounds with off set behavioral qualities. | define
utterance as the communication of a sound from deep
within the body, which may not directly carry vocal
traits but can communicate attributes of sonic utterances
through intuitive and unconscious gesture movement.

® Gibson 1984
“ Blake 2007
® Baudrillard 1998
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V1. The Role Of Utterance

Utterance was an intrinsic part of the composition of
Alpha .The utterances used in Alpha where used in a
specific way to project the ideals of song.

Alpha deals with ideals of an existence outside the
human body. Thus it deals with transformation from the
human voice to another imaginary space outside the
body drawing on Baudrillard’s concept of hyper
reality.  Within Alpha | needed to be able to
communicate the musical sign in a way which would
offer a musical directness, impulsiveness and a means of
creating continuum and line as well as a transformative
state of being. Utterance offered me the perfect
solution, as it was a basic level of communication which
integrated intrinsic physicality with energy motion
trajectories and a close relationship to the physical
articulator characteristics of speech patterns.

“Traditionally, types of stylised singing have only
been accepted in the musical voice. Now all aspects of
human utterance are available to be used directly, as
uttered, or models for sound and sound structures...

Extended vocal techniques also run the gamut
between language —utterance and environment. If we
then add in the potential of the electroacoustic medium
for revealing vocal- micro sounds, for creating new
voices, and surpassing natural limits, then the vocal
repertory can merge into the indicative networks more
idiomatically than was previously possible.” (Smalley
1992, p524)

V1. Sound Image Proximity/Depth

During the composition of Alpha | discovered
filtering to be useful in appropriating micro-sounds of
the voice into very specific spatial sequences, which
worked with notions of proximity and distance. This
created vast and intimate spaces. These spaces could
reflect both a sense of the microscopic and the distant
imaginary environments and sounding spaces of quickly
changing depths. For example repeatedly using low
pass filters and then focusing detailed mixing with the
extremes a the high pass filter moves sounds back and
forth very quickly, distance, depth and movement are
manipulated simultaneously.

At the start of Alpha on first appearance the sound
world is synthetic multi layered and granular, it has
strong mechanical technological resonances . To create
this affect vocal material has been repeatedly looped and
mixed 64 tracks. The material has all been filtered at
different frequencies and pitch changes have been made
in octaves fourths and fifths. At 40 seconds the high
frequency material is taken out of the mix so that the
lowest bass frequencies can be heard as proximate
material.

Audio example 00.00 -0.50
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VIII. Micro Sound Techniques

The transformation of noise and vocal sources
through tactile, fricative, noise burst and continuant
sound behaviors are very detailed in this work. This is
also true as concerns the use of silence and pause. The
micro sound behavior was developed through
composing specifically with offsets and decays, which
cut in and out of the mixes.

These techniques were used to build up a sense of
architectural space feeding in to the macro structure of
the work.

In the following sections 1.00-2.30 | have worked
with detailed micro-sounds to define space, motion and
phonemic definition. | have attempted this by:

1) Filtering the onsets of individual micro-sounds with
a high pass filter;

2) Developing the mid-range noise glitches;

3) Placing layers of filtered bass as continuum in the
background;

4) Placing midrange decays in the centre of the space
so a tactile noise-based space can be achieved in the
foreground.

In transforming the vocal material to micro sounds
and grains of noise | reference the noise of the ether . |
also reference the noise, which is captured within the
space of our bodies and the inner voice of our own mind
spaces. This noise6 may not just be a sound but a feeling
of noise. Noise7 indeed is not just environmental or
even externally audible but something deeply attached
to our own experience of being. Thus the actual act of
hearing noise within music and language can become an
affirmation of our own existence.

IX. Metaphor Of Space

The spatial sound world was constructed around goals
of intimacy and expansiveness referring both to the
intimate use of micro technologies and the vastness of
the hyper-real.

The frequency range and positioning of the material
within the composed space is concisely constructed;
each fragment of a sound within this piece has a specific
gesture that allowed a large degree of control over the
spatial properties of the work.

Foreground and background perception are extremely
important to give the perspective of switching into
alternative musical spaces. Noise-based micro sounds
are used rhythmically to propel the work forward. In the
following example music continually transforms into a
repeated impending rhythmical gesture.

Audio example 1.00- 2.30

6\, . . -
Noise as purely sonic/acoustic
" Noise as social/political



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 - UM, Guimardaes, Portugal

X. Sonic Domesticity

Creating a sense of domesticity within a
technological sound world was a compositional priority.
We are now all used to technological devices such as
mobile phones and easily assessable Internet access.
They are familiar occurrences in daily life, thus they
have become ‘domesticated’8 To reference  the
domestication of technology | choose to work with a
strong sense of tonality .The presence of tonality was
used alongside utterance to create an underlying ‘Song’
which sounds through extended harmonic fields all the
way through the work. Micro-melodies sift in and out of
these fields, developing on a momentary basis and then
disappearing to re-appear in altered states of pitch,
noise, timbre and rhythmic transformation. | also chose
to use traditional cadence structures within this work,
thus again emphasizing the familiar and the domestic.

Audio example 4.00 — 5.00 minutes

XI. Mimetic Behavior

Working with the pitch/noise relationship and
mimetic9 behavior was very important as references to
the energy of alpha waves and of changes in rhythmic
trajectory.

The material of this section 6.12 — 9.20 is sustained
by a high pitch-to-noise ratio. However, there are
changes in its behavior and activity. These changes are
presented through detailed rhythmic articulation and
subtle filtering of pitch. Rhythmic articulation is
achieved by changes in the spatial disposition of the
pitched material. For example at 6.12 increased spectral
immediacy is used, the onset phoneme remains there but
the sound has little decay. The continuant behaviors
with attacks drive the energy motion trajectory forward.
Continuant and decay is only completed fully at 9.20
minutes onwards where there is a transition. From this
point the music articulates complex movement within
very close nodal pitch attacks. This transition allows the
pitch/noise structures to extend their behavior through
the development of altered relationships with new sound
material.

Because the material is spectrally limited at the start
of this section (6.12), | feel this allows a great deal of
freedom to explore the fine detail and relationships of
every sound. The use of noise and pitch is important, as
| wanted to create a sense of suspension and height. By
creating thin strands of noise and thin strands of pitch |
had the capacity to interweave them and create
suspension in the process. The construction of the
musical perception of height was created by both pitch
(frequency) and placement within the architectural

8 Blake 2007
°® Emmerson 1998

space. The movement of pitch also reinforced the ideal
of height within the spectral space. The architectural
transition10 9.22- 9.24 is based around one pitch dyad
and at 9.25 the pitch drops down a microtone, this is
reinforced by very noise-based tactile material. This
drop is an architectural transition to the opening of both
a wider and increasingly active musical space. The
material used at this moment still remains in the
background; and is achieved through the use of
compression and low pass filters. This was intentional,
as | wanted to elongate the audience’s expectations by
swathing the sound world in noise and rhythmic micro
sound gestures.

Audio Example 6.12-9.20

XII. Conclusion

In writing this work | reached a compositional
transformational state of what Smalley defines as 3rd
degree surrogacy ** in which the source sound, or in this
case the vocal source was incomprehensible. Thus,
offering the musical imagination freedom to explore
personal affordances®? of lived experience. In combining
this with my own concept of utterance and
acknowledging Harraway’s metaphor of the Cyborg |
composed what could be noted as a Cyborg Utterance.
An utterance which is an invisible quintessence existing
through our use of technologies, mobile technologies
and our own personal experiences of living in a
technological culture. The Cyborg Utterance is captured
within the speed of file transfer, in the click of the
mouse, in the micro touch of the technological pad.
Alpha is built from these sound and energy behaviors,
sounds, which now exist deep with our bodies and
ultimately the ether.
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Abstract — Design demands the need to rethink
concepts and communication models through new forms of
expression and emerging technologies. RTiVISS proposes
innovative design and ways of conceiving both digital
media arts and cutting edge environmentally sustainable
practices through critical research and experimental
artistic approaches. Multiplatform devices will provide
access to real-time networked video for users to "adopt"
selected forests under surveillance. The interactive system
feeds a whole community that establishes connections by
sharing “the emotion of real-time” and the challenge of
uncertainty, remotely monitoring natural environments
for forests protection and for artistic exploration.

Index Terms — Forest protection, Interactive
environments, Network systems design, Real-time video,
Sustainability, Social responsibility, Time.

|. Introduction

RTiVISS — Real-Time Video Interactive Systems for
Sustainability — combines the concepts of time and
space, artistic plasticity with real-time video on the
forests theme, and information related to the selected
places and forest news. An activist facet sparks due to
all the potential in contributing to forests preservation
and, ultimately, to a more sustainable world.

RTiVISS works also as a therapy
contemplation and empathy with the
environment.

Focus on this subject is related with living in a
country that has always been extremely exposed to
forest fires, despite initiatives such as institutional
support for information, campaigns and air monitoring
[1], Portugal still holds some weaknesses in matters of
forest fire prevention [2], which also applies to a multi-
continental scale, with the whole world being affected
by its consequences. An attitude contributing to
prevention prevails pertinent and urgent:

What are the possibilities of proposing constructive
elements to the destructive dynamics of climate change?
Can art raise awareness on living natural elements and
respect for nature?

Regarding the impact and the potential of art and
technology on society and the environment, RTiVISS
ams to provide insight into local cultures and its
relationship within ecology, artistic purposes and
ubiquitous computing. This goa is reached by
enhancing the experience of “forests showrooms’
through new paradigms of digital media: live online

through
natural

broadcasting and absence of physical barriers, thus
involving great potentiadl to inspire change in
individuals' lifestyles, achieving greater impact towards
an active positive role in social, cultura and natural
sciences.

Methodology includes a selection of the forests based
on environmental issues —"lungs of the world” that have
suffered serious fires and remain in constant threat — and
also in subjective experience, a poetic perspective.

Following location specifications, webcams are then
installed. Local implementation triggers a broader scale
structure on the next stage of development, a “global
village” where inhabitants (take) care as a responsible,
informed and sensitive community. The original
platform is being conceived for later expansion into a
complex dynamic network anticipating connections with
existing forest surveillanceinfrastructures to be later
established.

The results of this iterative process include several
components:

A) Interactive installations in public exhibitions
presenting working prototypes with real-time video of
the selected forests as raw material, layered users' input,
and experimental approaches manipulated with
computational tools.

B) Online, a multiplatform prototype optimized for
access with different types of devices, from computers
to mobile phones, displaying the real-time forests videos
and correspondent artistic exploration, edited in real-
time, too. Interface for exhibitions, users input,
community forum, and statistics database are also
provided.

C) An archive containing the videos being recorded,
open for free use as inspiration and raw material in
artistic, research and educational contexts.

With these assumptions in mind, can we conceive a
project that isboth artistic and functional ?

The outputs will be a trade-off between artistic
contemplative observation and interactive experiments
from forests real-time video interfaces, and an engaging
tense functional monitoring for forest protection in a
surveillance system.

By promoting a more sustainable world through
design and experimental approaches using real-time
video, RTIiVISS blurs the distinction between art,
ecology, and society, local and global, aesthetics and
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empiricism, contributing to broader aesthetic and
political implications of new technology-engaged art
forms, tools and media.

The next section presents the concept and related
projects, then methods are described, followed by
design guidelines. Finaly, RTiVISS interactive
installations are introduced, conclusions are summarized
and future work is outlined.

I1. Concept and related projects

“The way artists use and misuse emerging
technologies in their work can prompt deeper reflection
about our society than atwo hundred page report written
by eminent sociologists can. But what really sets such
work apart is its frequent exploration of issues that are
immediately and achingly relevant” [3].

The lack of green spacesis not only a health issue and
alegitimate nostalgia, but also an aesthetic issue; forests
and trees have an incredible potential for artistic
representation, especially noticeable in romanticism and
aso in the work of contemporary artists that,
overcoming modernist prejudices, now approach this
topic with new perspectives [4].

Places in Portugal include Magal do Ché&o, a small
village near Serra da Estrela where forest fires have
been dramatically devastating its unique shades of
green, the romantic world natural heritage Sintra, and
Serralves Park, a privileged landscape in the courtyards
of Porto’s cultural icon.

For a contextualization on the theme specificities,
forest studies is an area for further research, requiring
the analysis of actual methodologies and infrastructures,
planning for forest fire prevention, forest fire detection
and monitoring, forest fire early warning mechanisms,
and communication systems among participant entities.

Three main influences can be identified in the origins
of RTiVISS:

A) The study of natural forms and their qualities
inform new and more responsible ways of designing.
Terry Irwin [5] has been an inspiration since incubation
of ideas — her ongoing research arguing that a new
design paradigm can only arise from within a holistic,
ecological worldview, provides relevant clues for
developments to come.

B) "Pigeons Wall", by Glorianna Davenport [6] at
MIT, an interactive media piece situated in sensor-rich
architectural spaces, also emerged as a latent reference
herein recalled for its effectiveness on demonstrating
interaction effects on people’s behavior, simply by
passing by. Scenarios for interaction, particularly in
casual or formal architectural spaces exploring the
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relationships among immersion, interaction, and public
space, are also issues to deal within this project.

C) By exploring the area where design and
technology merge, John Maeda's artistic programming
projects [7], such as generative “Nature” series, have
also been a key idea for the theme of this proposal, as
well as his research on simplicity, where everything is
guestioned and complexity comes through.

The work by Korean photographer Bae Bien-U [8] is
an inspiration for the enchanting atmospheres capturing
the poetry of the forest, through selected points of view,
weather conditions and times of the day. On the other
side, the activist approach by Canadian Burtynsky [9]
representing the result of environmental changes in
nature transformed by industry recalls for awareness on
“our success’ to the world, dependence on nature, and
concern for the health of our planet, which sets us into
an uneasy contradiction.

Widely used for several purposes, diverse approaches
with real-time video and surveillance cameras, such as
ongoing surveillance projects for forest fires prevention,
include air monitoring with wireless real-time capturing
tools installed in flying robots [10]. Were now
developing "Helicam™ [11], a project that emerged from
the wish to capture images from the sky with a WiFi
enabled camera so that one can see what's being shot
from a different perspective and in real-time.

In several artistic works to date, such as “Third
Person”, an interactive display by Lozano-Hemmer, and
"Les Voisins' by Ricardo Jacinto [12], the video is
being captured in situ and is integrated in a predefined
screen, then filters are applied on the streaming video.
“Fabrica” [13] acts like a VJ system mashing and re-
collaging images from around the globe in real-time, as
they are captured from live CCTV and webcams.

Ethical considerations are triggered by projects like
bioartist Eduardo Kac's “Rara Avis’ and teleportation
experiments [14] and filmmaker Manu Luksch's
controversial movie “Faceless’ using only footage from
CCTV [15].

Information retrieval is a key issue to consider:
subjective experiences on the use of online webcams
beachcam.com for information on sea conditions
regarding surf regular practice revea potentia beyond
information. The implicit feeling is mainly poetic, not to
be misunderstood as "voyeurism" — a quick look at the
framework and detail (not) shown is clear: it's not “what
areyou doing?’, but “what isit like now?’

Art as a territory of experimentation, contestation,
transgression, is also an effective approach for
environmental sustainability in RTiVISS.
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Issues in everyday life, climate change and
surveillance are being discussed in the most relevant
Design and Digital Media Art Culture events, such as

RTiVISS Aot | Faroste | Eahibiins | Resourcos  Sigh i | My KTRASS

development of the working prototype, so that it can be
accessed and tested for adjustments in an iterative
process.
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Fig. 2. RTiVISS online platform: web and mobile visual interfaces.

“Goodbye Privacy” in Ars Electronica (2007),
“Changing the Change — Design Visions Proposals and
Tools” (2008) on the role and potential of design
research in the transition towards sustainability [16], or
" Climate Change as Cultural Demand” in Transmediale
(2009), in order to develop new institutional and
individual modes of cooperation and cultural techniques
for handling large scale threats.

I11. Methods

RTiVISS requires an iterative development process
that includes research, conceptualization, creation and
presentation of diverse articulated working prototypes.

The ams include investigating and exploring
solutions in both design and sustainability fields for
forest protection, artistic experimentation, interactive
setups for exhibition, and surveillance aspects. Real-
time video streaming is a key issue, requiring technical
skills to deal with real-time processing.

Additionally, achieving the goa of becoming a
reference in forests rea-time video streaming,
distribution and archiving, RTiVISS is also prone to
gather institutional support from governmental,
educational and cultural agents, and its wide range of
audience can be very attractive to support worldwide. A
methodical, objective and collaborative approach is in
development by a multidisciplinary team.

Regarding the creation of effective video content,
interdisciplinary collaboration with the Department of
Radio-Television-Film at The University of Texas at
Austin is aso planned.

Requirements and technical specifications defined the
ground basis of the project in progress. We are how
working on the planning and designing a prototype
based on ongoing research. Following an incubation
phase, intensive work is being applied in the

Loca implementation involves experiments with
wireless cameras in alocal lab and, when the system is
working and stable, it is also applied in remote places.
The online platform is built by mashing-up existing
technologies in an open source basis, a mainstream
approach in contemporary design of interactive
environments and new media for fast prototyping and to
become familiar with applied technologies. Creating an
original platform from scratch able to support streaming
data from forests in different places of the world is a
challenge in what concerns to information architecture,
programming and design of a demanding task.
Communicating with potential institutional partners,
setting the guidelines for the design, and programming a
dynamic structure for increasingly complex connections,
is also one of the tasks for later development.

Contemporary development methods in digital media
explore the potential of experimental approaches
where mobility is crucial, contributing to loca
communities growth and empowerment. Mobile
devices and network infrastructures open the possibility
for new forms of information access or storytelling
while visiting physical places[17].

The physical computing approach is also encouraged,
expanding the capabilities of computers and webcams
through the use of sensors, when appropriate.

IV. Design guidelines

RTiVISS has the potential to attract diverse targets —
from designers, visual and media artists, performers,
curators and technologists, to environmentalists, urban
and rural areas citizens of every age. The contact with
public with different backgrounds — task analysis,
getting feedback to be later analyzed regarding the
upcoming phases and events, validating work done so
far, and creating synergies to the online component is
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crucia in the various stages. In extremis, users would
get (positively) “addicted” to visiting and returning to
the interactive environments constantly retrieving real-
time video. These environments would be accessible
from multiple remote locations through devices with
Internet access — mainly computers and mobile phones,
and in interactive installations.

Criteria have been established for dynamic interfaces
in an organic flow, opening new perspectives for
experimental interfaces based on visual programming,
followed by materialized working prototypes.

The design involves a scalable setup based on a
nuclear structure initially created, allowing the project
team to develop new forms of interaction and content
communication in a dynamic organic flow. Network
dissemination  implies research on  existing
infrastructures, protocols for the creation and growth of
a network in a vira mode, and implementation of
selected case studies. RTiVISS demands a consistent
design and information architecture to face all its
requirements.

Creativity, suspense and visual clues to communicate
the broad concept of the project arouse curiosity in users
and ingtitutions, and help create a feeling of
identification and wish for participation.

Communicating the project’s potential to promising
“networkers’ is a priority, with a strong visual approach
based on video and keywords as teasers. Promoting and
experimental videos are aready in progress — beyond
displaying the project’s main content to the users, they
present the concept, the context of the real-time video,
the implementation process, the community and the
potential for social networking development.

Videos also appeal to the use of recorded forests as
raw material. Examples of previous explorations donein
this context preceding the RTiVISS project include a)
the interactive documentary Insight Out [18], a
thoughtful look from the inside to the outside
surrounded by the landscape, b) the interactive video
Spinning Trees [19], an environment that make us look
up and meet the top of the trees that move around, and
c) the One Minutes video In Between [20]. The
interactive instalation Treeellucinations [21] is an
experience as part of the RTiVISS project.

A space-based map interface is being especialy
designed to locate live online events and the context of
local cultures.
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Linearity in chronological time [22] is confronted
with non-linearity of the structure of a networked
system in a world-scale project. By means of a
distributed network architecture and its computational
capabilities, the real-time video system becomes capable
of expanding the social engagement of audiences while
offering intense immersion in the artistic experiences
that play in multiple venues.

The subject of what is real, what is hyperreal, and
where the simulation comes into place [23] is another
aspect to consider in the development process of artistic
experimentation for visual interpretations of reality that
is being processed in real-time.

The design of a dynamic platform from the beginning
— as well as maintenance and expansion — is a key
component as a database for the real-time video.
Reporting of the ongoing process, publications in
academic and scientific contexts, and presentation of
results will also be online. Optimization for mobile
devicesis an essential issue of the overall design plan.

An ever-growing database will be constantly
archiving the video footage. Archives are to be used as
an information database, and aso as a poetic source for
artistic creation. They will be used both as a broad
source of raw video regarding nature for artistic
experimentation and for rapid prototyping, providing
access to diverse resources, such as footage to be
compressed, and also for the most diverse educational
and research purposes related to the theme.

Interface design regarding the online platform visual
interfaces is based on the idea of providing users with
the deepest immersion experience, combining a
futuristic look and feel with usability. Using
multilingual communication and intuitive interaction,
this interface proposes to be easy to master, even for
those that never got onto the digital media experience
before.

The visual interface will be structured for displaying
an organic flow inspired by nature’'s ways of
organization with a high-tech interaction, looking
forward to adapt to users' preferences. Direct and user-
friendly, contents will be displayed in such a way that
users can access and master the desired resources, using
afront-end interface based on multiple database linking.
RTiVISS will provide a robust and versatile structure to
handle huge amounts of data, enabling scalability
according to growth and evolution though a flexible
customizable interface.



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

Fig. 3. Treeellucinations installation.

A critical issue to work with is the “real-time” as a
"new" dimension to explore [22] in the construction of
real space, with its territorial problems, geometrical
and geographical constrains. There's also the new
constraints of the order of immediacy and ubiquity of
real-time, with its access protocols, transfers, viruses
and chrono-geographical networks.

The creation of a mash-up prototype for real-time
video, applied to an initial phase of loca
implementation, is a first approach to the possibility of
a later world scale distribution. Communication plan
and visual identity is part of the overal project and is
in development throughout the entire process.

An additional result isakit with D.i.Y. guidelines for
using generic wireless webcams in remote sites, so that
the outcomes can be repurposed in other projects with
related content.

V. RTiVISS interactive experiences

The “butterfly effect” [24] metaphor transversely
applies to al of the interactive installations. “The
fluttering of a butterfly's wings’ having “an effect on
climate changes on the other side of the planet”
catalyzes the metamorphosis that empowers the user by
interaction in the various experiences of the project.
The whole series represents the small actions
symbolizing significant potential on the ecological
consequences of the users’ participation.

Most impact is put into visuals achieved from
exploration of the real-time videos, then emphasized by
soundscapes considering diverse approaches, according
to the (sub)themes developed. The work with sound is
guided by its referent (wind, fire, birds, ...) in a
realistic approach first, then assuming a different
approach by evolving in different directions —
metaphysical compositions turned into symbioses
sampling by adding different layers of sound and
merging them into aesthetical soundscapes.

Scale is crucial for the immersion, visua impact and
a nature wilderness and majesty look and feel, so thisis
a demand to be taken in priority. Whether it's the
human scale emphasized sizes, the plurality of sources
and angles, or the interaction setup, the scale aspect
will be undertaken in diverse strands, according to the
specificities of each installation.

The interactive installations Treeellucinations, B-
wind, OnFire, Enchanted Forests, Maicro, and the
registration setup Hug@ree are the actual proposas
here introduced as a series of experiences we're
looking forward to bring to life in the scope of
RTIiVISS, engaging the audience’s sensibilities by
stimulating mind and spirit in unconventional ways.

Treeellucinations [21] is a RTiVISS experience
prototype recently presented at Future Places Digital
Media Festival — visual perceptual reactions are
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triggered by empowering users to influence the
environment through interaction. The rotation of the
video was increased, accelerated through users
participation captured through activity detected by the
webcam, working as a sensor.

Representing diverse sights and day times of the
forests of the local implementation in the small village
Macal do Chdo, including some unusual moments
captured during footage in place, the video loop
projected in the ceiling suited the involvement and
immersion of the participants, invited to lay down to
experience the ever changing trees scenario as
generative electronic hallucinations surprisingly odd.
Simultaneously, a screen in front of the users displayed
the real footage for confrontation, offering the
possibility of a perceptual balanced pause, too.

Further developments will consider real-time video
input from diverse places displaying a range of day
times in the same place. Infrared sensitivity to detect
activity will also allow for effective responsiveness in
darker environments. Congregating this development
with a large projection scale contributes to a truly
immersive environment, and sound is designed to
emphasize the psychedelic associations indicted by
suggestive physiological response to visual perception.
Hypnotic and possibly stroboscopic effects may happen,
reinforcing its potential. As Masai tribes use drums to
get into a state of trance, the visua rhythm and cycles of
the music may succeed to create the same feeling.

In B-wind, users have the opportunity to
dematerialize, “incarnating” and performing an invisible
character, the wind, then observing the impressive
visible consequences. The performative potential of this
interactive experience and the human scale motivate a
choreographic approach that raises awareness on space
and the poetry of movement, whereas simultaneously
empowering the users by demonstrating a real
immediate interaction effect, as if they were the wind.
Users are invisible, for their physical presence is
subtracted from the resulting visual interface, but the
result of their action are visible, presented in the real-
time time video through emphasized effects simulating
the wind. The visual disturbance in the human scale
video projection reflects users’ passage, and the image
bodies have been removed — then just a wind effect
remains, recalling its presence through a reminiscent
relief.

This proposal requires programming work on real-
time video distortions, as to simulate exaggerated wind
effects, so working with particles will be a starting
point for expressiveness and responsiveness. In this
outlook, the work of Kirk Woolford [25] is especially
meaningful, not only for the inspiring photographic
work on expressive movement moments, but also for the
interactive work with fields of particles, as if translating
motion into abstract poetry.
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Drawing storyboards for movement indexing and
mapping is part of the methods. The process evolves
working with open source tools with a broad set of
libraries on vector field with particles, techniques or
patterns  of effects on the videos, such as
OpenFrameworks and Isadora. After choosing and
adapting the desired filters, we'll then implement and
analyze implications, performance, and the poetry feel.

In B-wind, the idea is to be able to become invisible
and, even though — or especially because — to have a
visible huge effect. This proposal is the most literally
connected to the motto of the so-called "butterfly
effect”, where the wind waves provoked by the subtle
flickering of butterfly's flight have the huge
consequences of a “hurricane effect” somewhere in a
remote place. This emphasizes notion of space through
the idea of a forest in a distant place, by recalling the
second part of the motto "on the other side of the
planet*, which would symbolically correspond to
covering enough distance to the exponential effect.

This proposal is especialy prone to dance and
performance by appealing the whole body to intervene,
to experiment, to "let go”. A dancer could feel motivated
to give its best, whereas the average non-dancer users
would eventually feel somehow lighter, eventualy
elegant in the role of the wind? This raises multiple
guestions, as for any kind of user, what's the feeling of
becoming invisible? Is it pleasant, is it strange? Will
users feel omnipotent for the effects caused from an
insignificant source, will it arouse illegal thoughts, or
even mystical issues, such as the invisible power of the
spirits? Confronted with such possibilities, will the user
feel enthusiastic about the idea of experiencing a kind of
superpower, omnipotence even? Will they "spread its
wings' and feel the freedom to cherish the trees? Will
they free the tension by releasing anger towards an
infinitely absorbing infinite (air) surface? Will they even
be willing to experience the power of provoking fire, to
explore his potential of generating wind by his own,
simply by running faster, somehow “competing against
the machine’?

The possibility of reinforcing the wind visual effects
with real wind in the installation is a feature to consider,
but that redundancy may reduce the visual impact, the
silence of the image, too literal to coexist with the
proposed synaesthesia. A more challenging idea to
experiment is the power to apply the wind effect in the
forest itself — the motion visual tracking in the
installation would have a real amplified effect on the
real trees and in real time, by triggering a physical
device producing the visual effect of wind on the
framework visible in the video screen. Overtaking space
limitations, this experience recalls tel epresence, too.

By contrast, will the user subvert the installation's
proposal and keep quiet, or feel the power to choose by
himself, enhancing the inner quietness with the
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landscape outdoors correspondence? Would he just
"keep quiet as a rat" and smile like a naive naughty
child? Or, as a child too, would he explode in energy
and joy joining the celebration of nature without
processing Processes, causes Or consequences — just
being?... the wind.

Play with Fire is a performative and storytelling
game that paradoxically invites people to play with fire
on real-time video interactive forests — a provoking
challenge, considering the aims and the constrains
we've been conditioned to since childhood. “Don’t play
with fire” is the motto for this experience, assuming
both wild and innocent sides of a concoction of
rebellion and protectionism.

Users moativational engagement with Play with Fire
involve the excitement of taking risks through the
empowerment to deflagrate fire on a the real-time video
of a forest on the one side, and to conduct it like a
maestro, on the other. Asif playing atheremin, invisible
controls allow them to command the fire on the forests
by tracking the arms movements. Experiencing “The
Sublime” is potentially enabled through the fascination
of the visual impact and seductiveness of endless
random flames. There's a huge potential for visual
hypnosis astonishment with fire, the scenario to
experience the paradox of sublime beauty and powerful
symbolism versus destruction feeling and environmental
awareness.

The process involves a short documentary on fire
walking, highlighting man's fascination with fire,
symbolic assertions, mind empowerment, and recording
the flames for video processing and juxtaposition on
forests layers (the fire before the walk on burning coals
has an ideal timing and scale). A sub-feature to consider
is the idea of recording close-ups of human bare feet
walking on fire for use in the game, which would
increase the expressive impact; then the users would be
able to control the walk — safeguarding masochistic
intents by the players, this approach could eventually
constitute a metaphor for nature suffering with forest
fire, or even, on a positive perspective, an image of
overtaking natural tragedy by human action revealed
strengths.

Motivated by childhood memories, inspired by the
stories told around the fire, the potential of this scenario
is an ideal environment for storytelling — users have not
only the “superpower” to master fire, but aso the
chance to share their own episodes on fire in an intimate
approach. Stories would be recorded in the interactive
installation setup, then added as an emergent layer in the
soundscape populated with nature sounds, including
crackle metaphors. In the midterm, these records would
also be integrated in the archive database, taking part as
rich memories.

Ultimately, this may be the most controversial
experience, apparently encouraging the paradox of

putting fire for a prevention project. As it is well-
known, most forest fires are caused by human action for
deforestation purposes, which brings up another
controversy: forests, the “lungs of the world” playing a
critical role in the global carbon cycle crucia to the
world's ecology and climate, are the main CO2 emitters!
The fact is that deforestation causes more carbon to be
converted into carbon dioxide — when the trees are
burning, and by the decomposition of unburned wood
[26].

As a "kill'em al" action game, where the user
assumes a perverse role, the Playing with Fire in this
context may as well have a positive side of releasing
tension — with so many set up forest fires, it may
considerable the number of pyromaniac among us and,
who knows, some of them may feel satisfied with the
installation experience, and give up the engineered
arsonist plans.

On the other side, it has the advantages of "safe stuff”
— a "safe crime" forest fire game, looking forward to
achieve the pleasure of the sublime, the beauty of fire
without damaging the forest. An interesting issue to
point out is the users emotional response and even
physical involuntary reaction — is it tension, fear, guilt,
shame? Exploring this power from a game perspectiveis
amost an opportunistic attitude (if it weren't for an
environmental cause) to arouse the guilt feeling, even as
a subconscious hypothesis. Could this be a catalyst to a
more proactive participation towards forest protection?
Would a community forum be filled with user's
confessions of experiences felt asif they were criminals,
or would it trigger people's memories and encourage
them to share their own memories? Would the
storytelling potential realy take place? Would socia
awareness be awaken with such dramatic involvement,
contradictory feelings, differentiated or similar
subjective experiences?

Interchanging real forests with virtual fire, users have
the opportunity of enacting by virtually burning forests
that are being presented in real-time. The recurrence has
to do with peopl€e’s awareness and empowerment to act
in global consciousness, whether playing a game, or
intervening in actual environmental issues.

An enhanced version to articulate with this playful
approach is the cross reference with online data —
videos, photos, news headlines — on the most recent
forest fires in the closest geographical area of the
covered forest. There's a controversial aspect in this
proposal, by including records of real fire, mashing-up
resources of news on forests fires using visual and audio
resources from online databases presenting the actual or
most recent forest fires, instead of pre-recorded flames.

This approach would contribute to explicit the
dramatic potential by overlapping real data on forest
fires to the forests presented in the installation, here
presented in real-time, and preferably with human scale.
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In addition to the time imminence, the slight dislocation
in space stresses its proximity to the real event,
contributing to the emotional entanglement of the users
and a tense solemnity of the moment — “it’s not exactly
there and then, but it almost is... it could be, indeed!” —
and shift happens as the question urges: “shouldn’t we
actually act?

One of the main motivations of the RTiVISS activism
is the consciousness based on personal experience,
combining environmental awareness with willingness to
contribute to a better world, also with a trace of anger
and the "challenge" of a project of this nature. An
experience like this is not only important for its
emotional impact on witnessing the consequences of
fire, but aso for the controversies involved on
(suspected) causes, as the majority of forest fires are
man-made.

As the metaphor suggests, Play with Fire is certainly
an opportunity to reflect on climate change through the
radical experience of taking risks and reinforcing the
connection to the project through onfire interactions
towards effective real action and consequences on the
environment.

Enchanted Forests is a world “populated” with
mysterious trees inhabited by surprisingly repurposed
mobile phones components.

In this enchanted forest, “walls have ears, and trees
have eyes’ — visual input is acquired with the mobile
phone cameras repurposed as webcams, then the output
is displayed on the disassembled screens, while the
sound input is captured with microphones, destined for
an output with the mentioned mobile devices
loudspeakers! It’s no longer “wysiwyg” for what you'll
see is not what you get, but “wtshafiwyg”, a weird
unpronounceable word from the fantastic world of the
Enchanted Forest, standing for “what they see, hear and
feel iswhat you get”.

The exploration in the concept and in the interaction
is multidimensional in time and space, assuming the
characteristics of multiple disperse interrelated
annotations, as in fantasy magical world. Cameras and
microphones hanging on trees are mechanical robots, as
live weird eyes and ears in a Kusturica movie. His
playful and delirious approach is an inspiration for
letting go creativity and be open to experiments with
devices that light the fuse for the tinkering process.

Taking part of the possibilities enhanced by mobile
devices, the technological limitations are equally rich in
aesthetical potential, and advantages derived from low
resolutions and lateral thinking processes.

The remote place where the video and audio records
are presented and enjoyed, whether it's home by an
online user, or in a gallery by exhibition visitors, the
(re)constitution of the enchanted forest happens through
the audiovisual flickering and other clues that stimulate
imagination. Flickering effects with lights for visual
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suggestion, and echo spatial effects with sound
amplification through space, made possible with mobile
devices components. These capabilities are augmented
by the use of sensors for expressivity and for
prevention: temperature, smoke, and wind are some of
the possibilities considered. The scintillating magical
images, sounds, and other resulting data (such as
temperature) of thisworld of fantasy also work as clues
for forest surveillance, as “benign agents — The Good
ones’ that protect the forests — against “human evil
action” of putting fire, for example.

As seen (and told), this interactive environment is
fertile ground for storytelling, a potential indicted and
still to develop, by crossing fantasy and redlity, a
platform inspired in open models for free creation and
open connectedness. It is also prone to subprojects,
lined by the specificities of flora and local cultures:
“The Mysterious Oak”, for example, could be an
enchanted forest subproject looking forward to Alentejo
natural resources preservation.

In the “Enchanted forests” world, foolish experiments
combine with ideas of genious, ecology is naturally
compatible with technology, real coexists with virtual,
art and science are interconnected branches, forests and
users are friends.

At last, through an approach that recalls generative
art, “Maicro” isaproposal inspired by the enlightening
work of the designers Charles and Ray Eames [27]
when confronting the diverse views of “Powers of Ten —
The World at Different Scales’, where the image of
infinitely distant (10 *') is absolutely similar to the
image infinitely close (10 ™). This parity in visual
aspect isin great contrast with the movement perceived:
as we get closer, we realize the frantic ceaseless
movement full of life and, as we move away, a sense of
camness, silence and emptiness is experienced — the
permanent quietness of the universe.

Moving transdisciplinarily into the multidisciplinary
worlds of biology and astronomy experienced by such
different scales promises vertiginous feelings, for which
the feeling of passing through Macro to micro in a short
lapse of time is only a metaphor.

Technical issues apply, from equipment specific
requirements for microscopic zoom to telescopic records
capabilities as physical extensions of camera for
registration. Transition modes from micro to macro are
also achallenge to deal with.

Considering the need of day and night capture and the
lapse if time to collate both views, times of the day
specificities will be the starting point for the interaction
design.

The functionality of continuous recording of
biological elements in movement recalling the frenzy of
life "as it is" is amazing and has a great potential for
presentation. A social metaphor may be an interesting
output to reflect on when confronting micro frantic



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

agitation versus macro apparent quietness in an
apparently immutable universe.

Maicro is fascinating for the possibilities and
astounding for the relativity revealed. In this
installation, we are once again confronted with time
versus space issues. observing the stars is to be
confronted with the past in the present, for the further
we are observing, the more distant in time we are;
observing the agitation of microscopic life brings us into
the present tense.

Inevitably, the exciting fractals observable in nature,
with its endless repeating, expanding patterns, is also a
surprising world to explore.

Among the motivations to go forward with such an
awkward proposal is the dream to be able to experience
a relationship between science and art and science by
visual contemplation of both worlds in a kind of
“abstract intimacy”... The extreme views of the
infinitely close and the infinitely distant suggest a
moment of unutterable beauty and perfect harmony —
will we ever be able to observe that in nature? The
process of trying to seems to be convincing enough to
go forward with its implementation, for the real goal of
the real feel proposed with this installation is a mystery
that can only unveiled when experienced.

Hug@ree is a registration setup combining real trees
with physical computing and users database in an
interactive installation, whether the user is in the
outdoors installation, or accessing online from a remote
location. The aim is to collect information and feedback
from visitors, a wide range of potential users providing
data that will be useful for further developments.

In situ, by hugging a rea tree through "body-tree
contact”, the visitor triggers a camera and a voice
recorder, sending a photo and email contact to the users
community database. The photo would be integrated in
the user’'s data, associated to the requested name and
email, after being trandated into text. In between, the
user would have an immediate feedback of the recorded
data, visualizing the photo in a small screen embedded
on the tree, and having the opportunity to confirm or
correct the contact displayed after being processed
through the “sensitive” voice recognition software. As
an extension of this ephemeral view, the “tree” would
generate a physical output of the registration through a
kind of polaroid with a small size printer that would
print the (recycled) sheet as a leave and mechanically
transport it to its branches, where the new “user-leave’
is left together with the other registered users.

The Hug@ree virtual correspondent for a registration
from a remote place is accomplished online: when the
user registers the email in an online platform, a video
displays an avatar hugging a tree, while the camera of
the user’s access device — a computer or a mobile phone
— is activated and shoots a photo that is directly
uploaded to the database. The goal is that the user would

either identify himself with the video character, and
feels the power to send an order to a virtual character
that unquestionably obeys, confirming the interaction.

A more complex approach — also more appealing — is
the “virtual” interaction to have more “real” outputs: not
only the registration of the online user would be
associated to the Hug@ree visitor that would be doing
the same action in the real place, presented online in
real-time, but also the photo would be sent to the tree-
printer database, printed and put beside the other tree
leaves.

This users-leaves gallery incubates a huge potential to
motivate active exponential participation, for the users
would also spread the word, inviting other participants
and naturally expanding the network.

This reciprocity raises the possibility of establishing a
direct communication channel by exchanging contacts —
an option to propose to the moment-in-time coincident
users, taking advantage of randomness and challenging
the saying “there are no coincidences’ to a greater
complicity, asin ablind date encounter.

In the whole, users reinforce the connection to the
project through the first interaction, symbolizing a step
towards effective real action and consequences on the
environment.

V1. Conclusions and future work

RTiVISS challenge to create impact through design
is contributing to expand the conversation and positive
actions towards climate change. Considering scientific
activity dissemination actions, the diffusion of the
results will be managed as part of the communication
program for the overall project, promoting connections
with the public.

Efforts will be done to have complete statistics data
on the users input by experiencing the interactive
installations and accessing the online platform —
valuable information that will be processed and be used
to assess users' engagement and effective results.

By identifying interesting synergies with established
cultural and environmental institutions, this project
strengthens the capacity to maximize its results.
Potential  partners are mainly  environmental,
governmental and technology institutes, companies,
research centers and universities.

RTIiVISS aims to create a platform for sharing the
topic of real-time video in digita media and as a
surveillance tool that is environmentally useful,
analyzing different creative, artistic and political
strategies towards nature protection, both in online and
in the physical spaces.

It also addresses networking practices and actions that
contribute to change the current behavior regarding
environmental protection, promoting new activities to
move society towards more inclusive modes of
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production and sharing knowledge — ultimately, for the
design of abetter world.
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Materializing Virtual Sites
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Abstract — The increasingly common
deployment of webcam systems for the imagistic
promotion of iconic city form not only presents new
material to mediate people's engagement with this space,
but also offers new ways to materialize its actual three-
dimensional form. The interactive capacity of webcam
content, both as a voyeuristic space and through its digital
manipulation, paradoxically subverts the representative
role expected of these systemsto one that is qualitative and
experiential. In doing so, it questions the making of civic
space as a signifier or locus of idealized form and replaces
any symbolic role for urban form with the affect of form.

The paper, drawing on recently completed
design-orientated research conducted at the university of
technology, sydney, will discuss how an array of open-
source digital softwares have been strategically recruited to
process raw virtual qualitative data from webcam images
to generate a formal response to civic space. This
‘designerly’ intervention back into three-dimensional
space, through specific operational and technical
properties associated with the digital manipulation of the
two-dimensional webcam view, asks the designer to
relinquish the images traditionally used to substantiate
urban form. This unprecedented technique can be seen to
offer a new paradigm for material intervention within both
‘virtual’ and urban space.

Index Terms — CCTV, Webcams, open source

software, adaptation, virtual, patterns, pixelation,

materialize.

I. Introduction

Representations of landscape, as constructions,
establish mediated relational fields between the viewer
and the object. The standing of a particular
representation is inevitably determined and controlled
by the political, social and economic conditions at work
within that context. Typically the dominant players in
these systems attempt to maintain the existing status quo
by exerting their influence to promote and distribute
their vision of the urban landscape as collective shared
images. The visual paradigms that arise to support these
visions rely, however, on the transience of politica
regimes and cultural shifts brought, which in turn are
affected by the technologies of image transmission. This
suggests the very technologies used to maintain existing
power structures are susceptible to the application of
techniques that adapt and subvert these mechanisms.

The argument here is that technologies are always
susceptible to being appropriated for new roles that
transform the relational field between viewer / object
and, potentially, the experience and occupation of urban
environments. In his book Art and Technology in the
Nineteenth and Twentieth Centuries, prominent

historian and art critic, Pierre Francastel reinforces this
notion when arguing that the formation of these visions
alows one to deal projectively with the represented
environment so as to actually modify it [1]. In those
cases where the process of imaging relies on a
projective device the resulting viewer / object relational
field is made susceptible to strategic adjustments to the
performance of the technology and its supporting
mechanisms. This ultimately opens a space for one to
influence both the nature of this representational space
and its translation into material form.

The permeation of CCTV webcam digital systems
throughout contemporary space offers one such
technological space. The increasing use of these
networks by the ‘city fathers' to imagistically promote
iconic city form, ams to protect their personal
economic, socia and/or political interests. However, the
use of the webcam to curate and control the visua
experience of the contemporary urban landscape comes
at some risk because the conversion of the real into the
virtual also provides viewers with easily assessable
material to adapt, mediate and re-vision.

Consequently this paper, drawing on design-based
research conducted at the University of Technology
Sydney (UTS), aims to discuss how the appropriation
and manipulation of open-source digital softwares, used
in combination with camera protocols, initiates a range
of techniques which can offer the designer new ways to
materialize three-dimensional form that impacts both
‘virtual’ and ‘real’ urban space. The claim is that this
technological subversion of the original surveillant and
promotional roles of these systems effectively converts
its symbolic representational function into one that is
qualitative and experiential.

[1. CCTV The transitional paradigm:- From
Surveillance to Materialization

In his book Techniques of the Observer, Jonathan
Crary argues that the collapse of the nineteenth century
visual model of the camera obscura entailed a shift from
a world of disassociated vision, typified by a divided
relationship between observer and observed, to one
which relocated the subjectivity of vision to asite within
the human body. Crary writes: ‘The body which had
been a neutra or invisible term in vision now was the
thickness from which knowledge of vision was derived'.
[2] This change, brought about by the Industria
Revolution, disrupted the earlier visua paradigm
because its mechanisms were no longer able to support

39



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

the new emerging social structures and their
overwhelming and at times misanthropic technologies.
It thus be said that these new technologies, in exceeding
observational techniques of the past, replaced the
experience of the commonplace with the experience of
the sublime.

In New Philosophy for New Media, Mark Hansen
discusses how in the contemporary context the
technological paradigm of the computer has produced a
similar unquantifiable effect. Asthe modern medium for
the generation and transmission of the image, the
computer allows us to understand and to modify our
environment. As Hansen writes: ‘It is the imperative to
discover and make experienceable new forms of
embodied perception that capitalize on the perceptual
flexibility brought out in us through our coupling with
the computer.” [3] Yet to constructively engage with his
new paradigm the designer must address how the
technological production and transmission of the image
of contemporary urban landscapes are first facilitated by
digital systems and second how they act to uphold the
specific relationships between power and that mode of
representation.

One such example is the promotional use of
contemporary webcam systems. These systems
originated from CCTV technologies, which governing
authorities primarily implemented to dea with the
contemporary city at that moment when its size and
spatial complexity made it impossible to police from a
single vantage point. While the primary mechanism of
these systems was social surveillance, the conversion of
these systems into touristic webcam vantage point has
dramatically modified the way they function as
mechanisms of control.

In 2007 at the University of Technology Sydney
Linda Matthews developed a research project that
directly addressed the adoption of these webcam
systems by governing authorities. This research arose
from the InfoCity — Citylnfo studio, run by Joanne
Jakovich and myself, Gavin Perin, which had the
express aim to investigate how urban interventions
could be developed through the collection and
translation of data sets by means of digital tools. The
early research by Matthews, and colleague Damian
Campanelli, revealed how authorities strategicaly site
CCTV cameras as imagistic purveyors of significant
city sights. The strategic aim is to allow authorities to
both curate and sanction the visual experience of the
contemporary urban landscape. In their most immediate
usage these systems establish voyeuristic, passive
spaces, which come to act as the new privileged vantage
points for the ‘remote’ tourist. The engagement with
these systems required a new understanding of the
concept of materiality that operated across both virtual
and physical environments. In this sense, any ‘material’
intervention undertaken within virtual space not only

has a specific set of operationa criteria and defining
qualities, but it also has an potentia relationship with
and effect upon its real-time counterpart. Within the
scope of the project, the proposed ‘material’
interventions became defined according to the
exploitable discrepancy that operates between the virtual
and real-time environments. Further work by Matthews
led to the selection of the RGB technological
environment as a mechanism by which to open up the
webcam image to a productive act of subversion. To this
end a methodology was developed whereby a non-
proprietary medical imaging software, ‘ImageJ, was
adapted to extract and assimilate the qualitative colour
rendering properties of different urban spaces as seen
through these promotional webcam systems. Through
the colour sampling of three cities; London, Paris and
New York; Matthews determined that each city
possessed different colour profiles and with this
realisation decided to extend the research into a
proposed new urban intervention into Sydney’s Circular
Quay precinct. The distinguishing condition that led to
selection of this site was in part the regulatory by-law
that attempted to regularise and control form and image
so asto avoid any direct challenge to the iconic status of
the Sydney Opera House.

[11. New Techniques of Materialisation:
Deceptive Patterns and their value for
programmatic and spatial delineation

In the initial stages of the Circular Quay project it
became evident that the intervention could either
conform or contest the existing political conditions. The
decision to contest was based on two reasons. The first
was to test a subtle recalibration of the entire site’'s
colour rendering profile. To do this the ‘ImageJ
software was used to first sample the site's existing
colouring rendering profile and then test the capacity of
aseries of interventions to disrupt this profile (figure 1).

The second reason for the decision was to capitalise
on the optical aberrations that evolve through the
interaction between the structure of the virtual image
and its production and transmission via the camera's
technical protocols. To this end, the scale of the built
interventions into the Circular Quay precinct was
spatialised by placing alinear grid over the ‘flat” CCTV
image (figure 2). This image was flat then gridded at a
scale of each pixel. This meant that any architectural
element added to the space would have a uniform pixel
scale in the image but vary in size as they are
anamorphically projected in the ‘real- time physical
space. To achieve this the site was subdivided from the
mid point of the image, as so to remove any hierarchy
within the view.
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To provide further detail beyond an abstract spatial
delineation the gridded space was rescaled by inserting
the Minsterberg pattern (figure 3). This pattern, selected
for its optical instability, was anamorphically projected
across this three-dimensional space. This meant that
each unit of each facade varied in scale according to
their location in the camera view (see figure 4). This,
together with the pattern itself, ensured that as one
perused the camera space any shift in the virtual view’s
depth of field was also accompanied by a shifting in and
out of focus of the fagade. This blurring was then further
enhanced by designating the white sections as
transparent paneling, which alowed light to bleed
around the edges of the solid black panels. These
material decisions opened a vast discrepancy between
formal impact in the virtual and real-time views to the
point where the density of the pattern, when distributed
across vertical and horizontal elements, is far less
evident to those when one physically moves around the
physical space.

The formal application of the Miinsterberg pattern has
recently led to further research into other patterns and
their effects. To this end the pyramid or Vasarely
illusion was investigated. This pattern creates a
perceptual effect by stacking concentric squares or other
geometrical figures of graduated (diminishing or
increasing) size and luminance on top of each other.
Each coloured shape possessing constant brightness
creates a gradient towards the centre of the pattern that
result in an apparent lightening at the edges forming and
in the case of stacked squares, forms an “X” shape.
As with the Minsterberg pattern, the Vasarely effect
produces unstable and deceptive qualities that disrupt
the reading of space and depth in a virtual environment
(figure 5). Accordingly its presence in the Internet
environment would be highly inconsistent with the
actual physical experience of moving around the form
(figure 6). The three-dimensional effects of the pattern,
therefore, offer abundant opportunities to mask the
distribution of program in a way that allows program
that requires less visibility over the Internet to be
conversely assigned a more prominent location in its
real-time counterpart. Furthermore, recent research by
the Martinez-Conde Laboratory has shown this effect is
strengthened by conditions that do not necessarily
correlate with rectilinear form, making it highly
responsive to adaptation as built form within an
environment informed by a changing and unstable
image. [4] Such an irregular patterning is demonstrated
infigure?.

The Vasarely illusion, as with the anamorphically
projected Minsterberg pattern in Matthews’s Circular
Quay project, renders a ‘real’ space that is as visually
disruptive to the virtual tourist as it is to the real tourist.
These visual strategies can be understood as a
subversive disruption of both real and virtual space,
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which not only acts to deliberately challenge the
governmental visions but fundamentally challenges the
promotional agency of the webcam system itself.

IV. Scale, Materiality and Camera Technology

In the Circular Quay project the projection of the
Munsterberg pattern across framed the three
dimensional space of the image was aso used as a
device for determining different programmatic
configurations. This was accomplished by measuring
the scale of each tile as it varied across the real three-
dimensiona site. At a mid-range scale [approximating
to the middle of the depth of field of the camera], the
pattern produced a 400mm square fagcade element that,
as one zoomed out to a smaller scale and greater depth
of field, could be rescaled to determine floor and wall
divisions. At a larger, closer scale, the program was
subdivided according to the proportions embedded
within the RGB digital additive colour system. This
resulted in a process whereby that the proportions of the
RGB colour ratios within each pixel were used to
distribute the required program (figure 8). Using both
these processes the entire fagade was assembled to
create the programmatic grouping that emitted similar
levels of luminance, so that the activity of program
would drive the visibility of the interior spaces and
ultimately resolve the materiality of the facade.

V. Colour filter arrays

One new line of research into the relationship
between materiality, program and webcam technologies
involves the exploration of camera colour receptor
mechanisms. This work is still concerned with the
capacity to co-opt the camera’s technical structure used
in image trangation, so as with the Munsterberg pattern
any adlternative array patterning systems offers an
opportunity for both disrupting and manipulating the
virtual image, and through real urban space. While it is
important to caution here that the optical effects of these
scalar relationships between the received image and the
physical view remains speculative and untested the tests
that follow are encouraging.

The CCD or CMOS sensors used in CCTV video
cameras for image interpretation are part of a family of
image-sensing components that rely on specificaly
designed pixel grids. All camera lenses use these filer
systems to focus light from a single point within the
image onto a pixel. This means that hundreds of
individual pixels are arranged in horizontal and vertical
directions over the sensor area. The colour filter arrays,
located above the pixel sensors to capture colour
information, are arranged to convert light information
into a full colour image. These sensors register
intensities of all three primary colours at each individual
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pixel. For instance the most commonly used filter, the
Bayer filter array, has a pattern of 50% green, 25% red
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Fig. 13: The addition of different colour intensities within the

Fig. 9:  Primary and secondary program breakdown RGB colour model produces a vast range of chromatic options

configuration option based on RGB pixel colour ratios
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Fig. 14: Left: twisting of facade generated in Rhinoceros
Right: facade showing application of pattern

Fig. 10: The Bayer colour filter array. Each two-by-two sub-
array contains 2 green, 1 blue and 1 red filter, each covering
one pixel sensor.
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Fig. 11: Three new Kodak RGBW filter array patterns

N

Fig. 15: Left: webcam view of karaoke club at #7 East
Circular Quay Right: street view of karaoke club at #7 East
Circular Quay

Fig. 16: Left: webcam view of experimental theatre at #1
East Circular Quay Right: street view of experimental theatre
Fig. 12: The addition of all 3 colours within the RGB colour ~ at #1 East Circular

model produces white
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and 25% blue (figure 10). This distribution is based on
the greater optical capacity of the human eye to resolve
green light. Accordingly other filter array systems have
superseded the Bayer pattern so as to increase light
sensitivity within the image sensor. The value of thisis
to enable a greater capacity to assess luminance and
chrominance values (figure 11).

Irrespective of the filter array pattern al incident light
falling on each pixel generates a charge whose intensity
is proportional to that light. This means there is a direct
relationship between the patterning within the received
image and the patterning within the camera filter array.
In other words, because the charges created by the pixel
array are a faithful and exact reproduction of the pattern
of the transmitted image, it follows that any deliberate
manipulation of pattern at any scale within the physical
view will produce a disruption or intensification within
its virtual counterpart. An example of this would be to
incorporate two complementary colours within the RGB
additive colour model to the third colour at each
location to coincide with the respective array pattern.
For example, at a 1:1 scale relationship between the
physical image and the camera sensor, the addition of
red and green to blue at any location within the pattern
would produce white or invisibility. i.e. no
chrominance, simply luminance and so on (figure 12).
Similarly, the random addition of complementary
colours to a third colour within the locative constraints
of a specific patterning would theoretically produce
unexpected chromatic results. Simply by mirroring the
array pattern, the building’s visibility and reception
within a virtual environment could be controlled by the
materiality within the view producing a vast discrepancy
between the virtual and the real-time views (figure 13).

V1. Pattern and program

The formal and programmatic potential of these
preliminary studies into the Vasarely effect and the
colour filtering patterns is made more evident when
referring back to the Circular Quay project and the way
in which the 3D modeling software, ‘Rhinoceros was
used to convert the Minsterberg pattern into a three-
dimensiona artifact. This software was used in two
ways: first the image was given formal depth by using it
to generate a height-field displacement map. Then this
form was twisted so that it was orientated perpendicular
to the cameralens plane (figure 14).

The amount of twisting relative orientation inevitably
had profound implications for program. This twisting
action, occurring aong the vertical axis, established an
inverse relationship between the amount of twisting and
the openness and the public accessibility of that space.
In the most acute case, the karaoke club at No. 7 East
Circular Quay, the morphing of the western section of
the fagade northwards resulted in the primary program

being located on the floors where the fagade
experienced less twisting (figure 15).

The less extreme case the program at No. 1 East
Circular Quay was vastly different because the proposed
facade was practically perpendicular to the camera
frame. Yet this process still produced belied a large
discrepancy between the camera view and the street
view because in the former the fagade was flat, whereas
the initiadl image height-field displacement map
produced a ground level a highly articulated form
(figure 16).

There were also moments where the program itself
asserted a material logic to the patterning. The
experimental theatre performance space, acting as a
programmatic counterpoint to the Opera House,
required a disruption of the pattern’s scale to facilitate
the theatre brief. The auditoria, as a primary program
component, necessitated a doubling up of the pattern to
achieve an appropriate fagade response. The result of
the interruption to pattern meant that void areas were
opened up to allow other design opportunities, such as
outdoor entertainment areas, to be inserted.

VIl.Conclusion

This design-orientated research begins to show how
the how the technologies of the virtual can provoke a
springboard from which to intervene into the urban
landscape. Through the productive exploitation of the
discrepancies between the virtual image and real-time
counterpart, it shows how the strategic manipulation of
camera technology can lead to techniques that have
material effect on urban form. This is a significant
departure from traditional urban design methods
because the designer is asked to suspend traditional
planning and typological strategies. In doing so it
reveals how the transformation of the role of CCTV
from surveillance to the imagistic promotion of the city
creates an operational platform which demands a vastly
different style of public engagement with urban form:
one that derives not from a response to signification, but
from the synthesis of the body and the digital image,
from one of affect.
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Abstract — This paper proposes a theoretical
framework for dealing with the paradigm of interactivity
in new media art, and how the broad use of the term in
different  research  fields can lead to some
misunderstandings. The paper addresses a conceptual view
on how we can implement interaction in new media art
from an embodied approach that unites views from HCI,
HRI and HHI. The focus is on an intuitive mapping of a
multitude of sensor data and to extend upon this using the
paradigm of (1) finite state machines (FSM) to address
dynamic mapping strategies, (2) mediality to address
aisthesis and (3) embodiment to address valid mapping
strategies originated from natural body movements. The
theory put forward is illustrated by a case study.

Index Terms — Art, Artificial Intelligence,
Finite state machines, Fuzzy systems, Interactive systems.

|. Introduction

When developing interactive installations we have to
be aware of some of the paradigms surrounding
interactivity. Addressing interactivity can be done from
many different research fields, all posing very different
research questions, ranging from psychology to
computer science.

A. Social Interaction

As humans, we like to think that interaction is a
given, and to some extent this is true; all of us interact
with each other on an almost continuous basis, whether
we are sitting next to one an other on a bench, are
having lunch together or are talking to each other. Apart
from our Human Human Interaction (HHI), we spend a
great deal of time ‘interacting’ with the world around us
in various ways through a multitude of interfaces. These
forms of interaction are subject to various research
fields that proof to be even more intriguing.

B. Computer Science

In computer science interaction is by far one of the
most fashionable words to date, and is associated with
research fields as Human Computer Interaction (HCI),
Human Robatic Interaction (HRI), among others. How
we perceive interaction is very much dependent on our
willingness to conceive something as interactive, the
context of our interaction and the partner at hand when
interacting. Furthermore, ‘being interactive’ is a quality
that is often stowed upon an object in a very dubious
matter. In such a way that it is often a quality that is

perceived by the user, not one that is inherent to the
object. Of course, since we are designing the object,
there is nothing to stop us to make our objects to be
responding via sonic, visual or tactile cues.

In this article, | address interactivity from the
perspective of a new media artist, and discuss its
application in the context of interactive art installations.
The theoretical framework starts from an embodied
music cognition theory paradigm and extends into new
media art. As such it answers questions on how
interactivity should (or could) be perceived in art and
may lead to a new way of addressing the concept in
HCI, especialy in regards to the uprise of physical
computing and novel computer interfaces.

Il. How To Read The Map

Art has consistently dealt with mapping problems,
although in traditional art they are more related to
senses as to sensors. The meaning within an art piece
can be regarded as being embedded in the combination
of a given sociocultural context, the artist’s concept and
the public’s interpretation. How we perceive a piece of
art is so to speak embedded in how we interact with our
environment and how the individual elements are
defined within the piece and the way we interact with
them.

How meaning is constructed is a much debated topic
in formal and new media art. However in new media art
the discussion becomes even more complex when the
incorporation of sensors and actuators through the use of
technology is included. Including technology enables
participation of the public in a valued manner. The
degree of participation and the choices for incorporating
certain technology become prized parameters in the
construction of meaning. In sum it can even be argued
that the mapping problem (or more appropriate, how
artists handle this) is one of the main topics of new
media art. Dealing with the creative or artistic way in
which meaning is communicated through form or sound
might well be the essence of ‘creating art’.

In interactive art, this mapping problem becomes
increasingly complex, when the public is invited to
become an equal partner in the construction of meaning.
This implies far more than merely fulfilling a role as an
interpreter of (artistically) implied meaning. Media
theorist Andy Cameron addressed the public’s role in
interactive media in his presentation ‘Dissimulations,
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The illusion of interactivity’ [1], he states that
“Interactivity is the ability to intervene in a meaningful
way within the representation itself, not to read it
differently.” [sic].

Lev Manovich subscribes the same idea, in his book
‘The Language of New Media’ [2], when differentiating
between ‘open interactivity’ and ‘closed interactivity'.
A segregation that is certainly imperative in the context
of new media art. However, it is not my intention to
give a classification of new media at in which
participation of the public is wanted, but to refine the
definition of ‘interactive’, making it a more evened out
term in research and praxis. Manovich states that the
proposition of hyperlinking, one of the key elements of
interactive media, “objectifies the process of
association” [p. 61] and questions what to make of this
“desire to externalize the mind”. There is indeed a
danger when following a pre-programmed path, while
browsing through a webpage with a fixed branching
structure. The choices of the user define the path they
follow, and the system they navigate leaves little room
to wonder, as it imposes associations upon the user. This
is, of course, to a great extend what Cameron refers to
as ‘to read it [the representation] differently’[sic]. In
contrast, open interactivity can refer to the use of
artificial intelligence, artificial life, neural networks and
finite state machines, coded into software, leaving room
for a more subtle way of interacting with, interpreting
and experiencing a work of art. To conclude, he warns
about using the term ‘interactive media when
addressing the post- modern shift towards a physical
interaction between the user and a media object, and
states that this occurs “ ...at the expense of psychological
interaction”. | concur with Manovich, athough I
perceive it as atemporary problem, at least in interactive
art. One that can be solved by upholding a fully
embodied standard in creating art.

I11. Interactivity In Music And Sound Art

Within music research, interactivity is a well
established concept, since it used to comfortably reside
within psychology. However, in recent years the
development of new technology has been prying at this
comfortable position. In the past a musical instrument
has been seen as a natural extension of the body,
enabling the performer to surpass the limitations of the
body and give way to new corporeal possibilities. When
developing new (digital) instruments, this natural
extension is not always a given. While classical
instruments are very much modeled around the body,
new (digital) instruments are often derived from or build
upon existing HCI interfaces. Interfaces that are often
more inspired by technological advances in the research
field, than an intuitive usability. Whether these
instruments are more screen-based or tangible, they
usually do require more mental processing to make
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sense of how the interplay of different media works,
both for the performer as the public. This
interdisciplinary nature is part of every day life and
naturally takes hold of music as well. Although this
might complicate the discussion on interactivity in
regards to music research, by upholding an embodied
approach to (musical) interaction, we pave the way to
safeguard the psychological interaction, which is of
utmost importance when we are confronted with art.

The embodied view of the process of interactivity is
of acyclic nature. Marc Leman describesit as an action-
reaction cycle (fig.1) in his book ‘Embodied Music
Cognition and Mediation Technology’ [3].

LISTEN

receive and process vibrartions

PLAY
generate
physical vibrations

based on
physiological, cultural
constraints

change Physical conditions
to optimize future judgement

Fig. 1.  Action-reaction cycle

Interaction is made apparent by using the metaphor of
how an instrument is built. While playing the
instrument, the resulting sound is processed by the
human auditory system. A perception is build up in the
mind and judged, by undertaking an action the
instrument can be changed. This results in a change of
the conditions of the instrument and as a consequence
this changes the sound produced by the instrument when
itisplayed.

Leman extends this idea in his model of musical
communication, with the purpose of communicating
musical intentionality between listener and performer.
This is realized through corporeal articulations,
transformed through the use of a mediator. The
mediation technology should ideally evolve afresh as an
extension of the body. This time it should be capable of
interpretingthe  intent of the performer and
distinguishing between various sets of actions, by
implementing behavior in software. Thisimplies that the
mediation technology should be considered no longer
merely as an object to which the performer needs to
focus his energy, but as an agent, that is on its own
capable of interpreting this energy.
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IV. Interactivity In New MediaArts

In new media art, which can include multi sensory
aspects and is not only sound-related, the action-reaction
cycle or model for musical communication may be less
apparent. In his introduction on multimedia
environments, Leman proposes to “create an
autonomous virtual social agent that is able to
communicate...” [sic], such agents should be able to deal
with capabilities of both synthesis and analysis. In order
to do so, it is necessary to have a mapping strategy that
is deduced from objective measurements, ideally cross-
referenced with an analysis of subjective experience.
This mapping strategy should aso have a more
universal nature than a mapping available to the public
based solely on the artist’s decisions.

V. Affordance

Marcel Duchamp’s exhibiting ‘Fountain’ in 1917 is
probably one of the most well established examples to
date of the use of an everyday objects outside its known
context. When coining the term ‘Ready-Made’, he
described it as an object where we have no emotional
relationship with, nor a certain opinion about,
readymades are an exercise avoiding inurement. Todays
technological possibilities make it possible to surpass
the level of known things and artists devoutly spend
their lives visualizing their fantasies through art. Still
they deal with conventions and constraints, whether they
are sociocultural or coming from art history, as an
important aspect of their creation process and how the
public will perceive the work.

Although Marcel Duchamp predates the theory of
affordances by afew decades, ‘Fountain’, and any other
readymade, is strongly related to it. Affordance is aterm
the perceptual psychologist James J. Gibson introduced
in his 1977 article ‘The Theory of Affordances [4].
Gibson meant by affordance ‘an action possibility
available in the environment to an individual,
independent of the individual’'s ability to perceive this
possibility’ [5]. Donald Norman introduced the term to
the HCI community in his book ‘The Psychology of
Everyday Things, and differentiates from Gibson's
theory, ‘...the term affordance refers to the perceived
and actual properties of the thing, primarily those
fundamental properties that determine just how the
thing could possibly be used. A chair affords (‘is for’)
support and, therefore, affords sitting. A chair can also
be carried.” [6 p.9]. The big difference between both
theories is that Gibson addresses affordance from the
point of view of perception, while Norman refers
primarily to the fundamental properties of an object. A
logical distinction, if we take their independent goals
into account. Gibson was primarily interested in how we
perceive the environment, while Norman’s interest lies
in manipulating or designing the environment. Taking

both approaches into account is of vital importance for
the suggested mapping strategy.

A. How Affordance |Is Used To Evoke Behavior

In POET (The Psychology of Everyday Things)
Norman states that ‘understanding how to operate a
novel device has three major dimensions: conceptual
models, constraints and affordances.” , emphasizing the
role of past experience and culture. In regards to design
in HCI, Norman makes a distinction between ‘real
affordances’ and ‘perceived affordances’, although
design is about both, he states that ‘the perceived
affordances are what determine usability’ [6, p.123].

Gaver [7] sees affordance as ‘properties of the world
that are compatible with and relevant for people’s
interactions’ and addresses the common examples as
‘perceptible  affordances’. Designing easily-used
systems is making affordances perceptible. To Gaver,
the concept of affordances ‘implies that the physical
attributes of the thing to be acted upon are compatible
with those of the actor, that information about those
attributes is available in a form compatible with a
perceptual system, and (implicitly) that these attributes
and the action they make possible are relevant to a
culture and a perceiver.’ All of the theories imply
action-reaction possibilities, whether invoked by
culture, memory or functional design. A well designed
object will lead to the user acting upon it, this is
certainly true for utilities but is equally true for
interactive art installations.

B. How Affordance Is Used In Art

Within interactive art installations great care is taken
in designing the installation itself. Installations can be
minimal in design or visually exuberant, small or huge,
but they al in one way or another expect the user to
experience them fully. The designs that gush a myriad
of new technological features are often technically
esthetic but their function is awkward. On the other
hand, designs based on users current articulated needs
and tasks surpass the potential nested within new
technology. This leads to designers introducing terms
like ‘intuitive gestures' when ‘pinching’ photos on their
iPod Touch (apple), or ‘throwing a frishee' to share
selected content and catching the data ‘like catching a
ball’ (www.hoccer.com/video.html). Finding new ways
of interfacing with novel devices is both exiting and (to
some) frightening, and advertising this include a
marketing campaign focused on how natural everything
appears to be, comparing it to fun games we remember
from early childhood. Finding the right balance between
new technology and a natural way of interfacing, is
therefore imperative, and doing so leads to truly
experiencing a work of art or a certain interface. Gaver
gives a similar notion in reference to affordances when
stating that ‘ Affordances are not passively perceived,
but explored... Exploration of afforded actions leads to
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discovery of the system, rather than knowledge of the
system metaphor leading to expectations of its
affordances’.

Whether or not we are designing a computer interface,
a new music instrument or a fully multi modal artistic
environment, we should keep in mind that exploration
of a new yet (strangely) familiar world is key for an
intimate artistic experience.

V1. Aisthesis And Mediality

Gibson, Norman and Gaver neglect affordances in the
context of social interaction. Both Marc Leman and Lev
Manovich, as do I, believe that social interaction is of
great importance. Especially in new media art, with its
remarkable exploratory ways of ‘interfacing’. Hence,
the question arises to what extent the actions of others
guide our interaction? On a different scale we can ask
ourselves if the way we perceive things is not largely
influenced by the technology we have been using up
until now. According to Jin Hyun Kim et a ‘computer-
human interfaces (CHIs) serve as media, not only in the
sense of technical apparatus but also in terms of
performing inter-medial translations which act as a
condition for the emergence of meaning and/or
experience’ [8] Creating such interfaces, therefore,
requires artistic and technological mediation strategies.
She introduces the term ‘mediality’ to deal with the
question of how CHIs mediate ‘meaning’ and shape the
experience. In Media theory, a medium becomes
‘transparent’ so that the ‘mediatised’ comes to the
foreground, as such a medium is characterized as being
a sterile empty vessel. When dealing with new media
art, however, the interface retains its material presence
and stays, for a part, opague. Even though, often, the
artist would like to support the illusion of non-mediation
in his work, creating a sense of being there, a feeling of
presence.

This seems to be a contradiction, while in fact it is
not, if you would take socia interaction into account.
The goa of the artist is to communicate intentionality,
as introduced by Marc Leman referring to ‘musical
intentionality’ or Manovich when stressing the
importance of psychological interaction. On the public’'s
side, one of the goals is to pick up on the artist’'s
intentions and distillate a meaning. In return the artist
wants to know how his art is perceived by the public,
which renders into a cyclic process, key when
addressing ‘interaction’

The invitation to act that is embedded in affordance
theory might be elaborated within social interaction as
an ‘invitation to enact’. This whole process is made
possible by different strategies, of which mirroring
behavior is the most crucial. The experiments of
Meltzoff [9] on imitation behavior in new born human
babies have started a silent revolution in thinking about
early childhood. Based on these experiments, imitation

is believed to be a basic form of corporeal articulation;
which is goal-directed and based on purposeful action
[10]. Imitation can also be seen as part of a learning
process, including a decomposition of the observed
sensory action into constituent components, encoded in
motor components. Which is followed by a
reconstruction of the action pattern from the motor
components. This decomposition is guided by an
interpretation of the motor pattern as a goal-directed
behavior. The main characteristic of corporeal imitation,
in regards of imitation of moving sonic forms is,
according to Marc Leman, body movement, and is based
on a mirroring process which, in turn, is based on both
multi-sensory information-processing and the sensing of
movement (kinesthesia) [3](Ch.5 p. 110). In the same
chapter Leman mentions ‘ Embodied Attuning’ [3](Ch.5
p.115), which implies corporeal music in accord with
music. Attuning brings the human body into accordance
with a particular feature of music, a way of navigating
with or inside the music. All of which leads to empathy,
the ability to share another person’s feelings or emotions
asif they were one’s own (see, e.g., Berthoz and Jorland
[11]). This assumes participation, identification and
understanding. Recent results (e.g., Carr et a. [12])
suggest that the motor system may access the emotional
system with different degrees of engagement, offering a
view of how behavioral resonance to affect emotion
could be accessed. Embedding emotional intention in a
(virtual) agent through the use of a (virtual) motor
system is an approach that is a common practice in
responsive environments (e.g. Philip Beesley, Hylozoic
Soil [13]) and/or interactive art.

In artificial environments, where the artist is only
represented by his interactive artwork, the cyclic
process, previously mentioned, needs to be implemented
within the action reaction possibilities, and even action
perception possibilities, of the artwork, which suggest
agency. According to Jin Hyun Kim ‘an interface ... is
defined as a part of the machine through which it
“communicates’ with its environment” and ‘An
interface mediates sensory and motor processes of
interacting entities.” [8]. In interactive installations this
would suggest that the interacting entities are both of an
organic and inorganic nature. Because of the nature of
interaction this would mean that both entities are, to
some extent, sentient. Although this term is avoided in
Al research (mainly because of the possible ethical
dilemmas) the definition of sentient, being ‘able to
perceive or feel things' does attribute to what | believe
an interactive art piece should be. Moreover, when we
spend so much time and attention to creating
anthropomorphic actions, it is a logical step to add the
same level on the sensing side. To confirm with Al
research, it might be better to imply the installation to
seeming sentient. Doing this implies a mapping strategy
that is scalable and dynamic.
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VI1I. Dynamic Mapping Strategy

The development of sensor technology and
implementation of this technology in interactive art
works, through mapping strategies, should be guided
away from the object (or interface) towards the
experience. Focus should be on humanizing the objects
rather than objectifying humans. Creating interactive
artworks, therefore, require a sensitive and variable
mapping strategy, where multi-sensory information-
processing is valued aongside the installation being
aware of its relation to the environment and its own
kinesthetic qualities, requiring agency. This should be
done with unobtrusive sensor-technology to allow a
sense of presence or flow.

The strategy | propose for monitoring behavior can
also be used to introduce behavior to artificial entities. It
enables us to mimic, or mirror, behavior. This behavior
is deducted from objective observations and verified
with subjective experiences.

A. How We Can Implement DMS Using FSM

The website of the Nationa Institute for Standards
and Technology states: ‘a Finite Sate Machine (FSM) is
a model of computation consisting of a set of states, a
start state, an input alphabet, and a transition function
that maps input symbols and current states to a next
state. The computation begins in the start state with an
input string, and changes to new states depending on the
transition function.” [14]. At its simplest, it isamodel of
behaviors of a system or a complex object, with a
limited (finite) number of defined conditions.

transition condition

/L‘HHu——_ ke _\

e 5

Opened Closed
E:open door E: close door
‘\ open door _———/
entry actions
Fig.2. Example of FSM

The states define behavior and may produce actions.
State transformations are movements from one
statement to another. Such a transition is executed when
a certain transition condition is met. Usualy this
requires an input event, either internally or externaly
generated, triggering one of the rules that lead to the
transition. Entry actions define the initial state,
providing a starting point. The FSM is self aware, by
keeping track of its current state, remembering the
product of its last transition. In figure 2 a simple

example of a FSM is given, with only two states, two
conditions, transitions and possible entry actions.

The use of FSM originated in mathematics, where
they were initially used for language representation.
But they were quickly adopted by Artificial Intelligence
research because of its apparent simplicity to model
behavior. They have been used intensively to model the
behavior of foesin first person shooters, such as Quake,
which lend its game engine to Unreal Tournament and
Half-Life later on.

The origina FSM is deterministic; a current state
together with a given input would always result in the
same, predictable, state transformation. This is not
aways desired, a next step is creating a non-
deterministic FSM. Doing this implies that the state
transformation is not (easily) predictable. When
multiple inputs are received at various times, each
weighing into the transition conditions individually, the
outcome is less predictable, making it an event driven
system.

Making the FSM even less deterministic, or making a
system that upholds its logic but seems to display free
will, can be done by introducing Fuzzy Logic. In this
fashion a Fuzzy State Machine (FUSM) is created. Here
a fuzzy value is assigned to various inputs to represent
the degree an input gets defined. The FUSM would take
these values into account in regards to state transitions
or transition conditions. Conflicts in transitions
conditions are then taken into consideration by fuzzy
logic, determining the outcome transition. The fuzzy
logic system uses weighted input values in evaluation of
rules, triggering only state transitions above a certain
threshold, making the state machine unpredictable.
However, this results in a less transparent FSM, which
is not always desired. Incorporating random values into
a FSM is another approach, but using only random
values, makes the use of a FSM more or less redundant.

In regards to interactive art, the bottom-line is that
you need to have a right balance between control and
exploration possibilities, while interacting with
installations. Having control makes the system
comprehensible, while having a world of exploration at
your disposal makes sure people feel compelled to
continue interacting, discovering the installation layer
after layer. Having the right balance makes sure people
don’t feel lost or intimidated.

B. On What Sde

| have mentioned FSM, until now, as primarily
targeted towards actions, in that sense the transition
conditions are sets of rules and await input of sensors,
both internal as external, in order to trigger the state
transition. In both human robot interaction, an essential
part of interactive kinetic sculptures, as computer human
interaction, essential in audiovisual installations that not
include mechanics, triggering a sensor often makes
something move, whether this is a mechanica
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movement, a moving of pixels on a screen, or pressure
waves moving through the space carrying sound. All of
which imply a behavior that, within the context of FSM,
can be seen as a state change.

It is a common usage for FSM to implement nested
behaviors, sub states, and so on, creating high level
control with individual outcomes depending on the same
input signals. Thisis especially obviousin single mode
of first person shooters, there is only one player but
different enemies, all enemies share the same goal
(killing the player) and thus react to its presence, but all
in different ways, using different behaviors. However,
the input conditions are, for a larger part, left out of the
equation, rendering the input static.

In interactive art, this should be avoided, in view of
the fact that we want our installation to appear sentient.
Therefore, a FSM machine should include a variability
of reading the sensors, according to the stateitisin. The
linked behavior of the installation should coincide with
a measurable and, to some extent, predictable behavior
of the public, making it possible to have a sensible
mapping in favor of sentient behavior.

This would require a second FSM to be implemented
on the sensing side, taking its transition conditions from
the FSM machine on the acting side. The action of this
‘sensing FSM’ would involve filtering, scaling and
interpreting the sensor inputs, and parsing them to the
‘acting FSM’. This ‘sensing FSM’ can be addressed in
the same manner and with the same precautions as any
FSM, making it either fully deterministic or more free.

VIII. Lament: A Simple FSM Implementation

Music centre ‘De Bijloke’ commissioned an
installation to accompany the musical program around
the Lamentation week organized in 20009.

A. Technology

The installation consists out of five suspended
megaphones, which are spread throughout the exhibition
spaced in a circular fashion. The five Megaphones are
altered to be more suited for the installation, the controls
on the megaphones are overridden and the amplification
and volume control of both the input (microphones) and
output (speakers) is controlled by external software.

The different materials used for the walls and unique
room acoustics of the exhibiting space make it necessary
to be able to adapt the way the installation reacts to
sound input. The software, as seen on figure 4, has
independent controls for al five megaphones, and the
ability to expand the installation with a sixth
megaphone, when installed in larger spaces.
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Fig. 3. Instalation view of Lament, as exhibited at music
centre De Bijloke

Each of the megaphones has two sound layers, one is
a continuous ambient sound layer, the other is a singing
voice, which is only heard when there is a direct
interaction with the megaphone. The volumes of both
sound layers, and the sensitivity of the megaphones is
initiated on start up and can be adjusted according to the
room. The thresholds, to distinguish between the two
sound layers, is set on the first public viewing as default
values, and saved with the software. Additional controls
included are for reverberation and delay, to compromise
for the distinct acoustics of horn speakers and any
artifacts that come from the installation site. The
megaphones microphones, listen to what goes on in the
room, and transfer thisinformation to a computer.
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Fig. 4.  Control software for Lament, written in max/M SP

B. Implementation asa FSM

Each of the five megaphones is an independent cluster
of two FSM, one FSM is listening to inputs from the
outside world, adjusting states as to what they are
capturing in regards to the state of the acting FSM. The
acting FSM, in itsturn, listens to inputs from the sensing
FSM, and adjusts its behavior accordingly. The states
defined for the acting FSM are (@) murmuring and (b)
shouting, and on the sensing FSM the states are (a)
listening closely and (b) listening afar.

State changes occur in the sensing FSM because it
distinguishes between two amplitude ranges, on the one
hand there are the subtle differences in surrounding
sounds (listening afar). On the other hand, the second
amplitude range is sensed when someone speaks
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directly into the megaphone, resulting in a state
transition to listening closely. On the side of the acting
FSM, this leads to a murmuring state corresponding to
the listening afar state, or the shouting state which is
linked to the listening closely state.

Together, the five atmospheric layers which occur
from five simultaneous murmuring states, form a
musical backdrop, and a possible maximum of five
voices, when all megaphones are in shouting state,
combine to a room-filling, ever changing sound
installation. Because each of the five megaphones is an
individual entity, and taken into account that within
each state the external inputs from the microphones is
continuously influencing the state behavior, the possible
variations are myriad.

IX. Conclusion

The use of FSM for interactive installations makes it
possible to introduce Dynamic Mapping Strategies for
Interactive art. However, simply implementing this,
does not necessarily make the experience more
meaningful. The paradigm of embodied music
cognition, extended towards new media art, may well
provide a way of solving some of the persistent
problems in the development of intuitive mappings.
Therefore, an extended study with a combined objective
approach, measuring sensor data, and a subjective
approach, measuring perceived experience, on how
people interact with new media art is imperative.
Extending this to include monitoring robotic or virtual
behavior, using measurements of their senses (sensors)
and their experiences (states) is a given, since we model
our interactive environments on the knowledge we
obtain from HHI. This leads also to the inclusion of
affordance theory both from the viewpoint of the subject
(Gibson) and the object (Norman), the inclusion of the
theory of mediality, since it clearly shows that there is
an evolution in thinking and feeling initiated by merely
using technology. For artists, this becomes even more
apparent, when the concept of their work is guided by
the way they are computing.

In discussing Lament, a concrete example is given on
how the implementation of a FSM, on both the sensing
as the acting side, helps to introduce interactivity.
Although the amount of different states available in the
Lament installation is limited, it is clear that this evokes
an emergence, while keeping the readability of the
installation. However, it should be noted that the
readability lies not merely in the implementation of the
FSM paradigm, but lies within the combination of
affordances, mediality and usability.

It is our believe that combining theories from HCI,
HRI and HHI, as supported by this paper, will result in
installations that envision interactivity in a more social
manner, leading to a more valued artistic experience.
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Abstract — Digital interactive art is increasingly
seen in public contexts. This art form often invites inputs
from the audience in order to trigger diverse multimedia
responses. In such instances, the appeal of different
artworks may be held in suspension as observers consider
the media, mechanisms and intentions behind the work.
Nevertheless, whether audiences are able to obtain
Meaningful Experiences through interaction with art
installations is an issue attracting debate in theoretical and
practical contexts. The aim of this paper is to deepen the
understanding of Meaningful Experience as a means to
promote Meaningful Interactivity with audiences in public
space.

Index Terms — Digital Art, ECs, Interactive Art,
Meaningful Experience, Public Art.

|. Introduction

‘The intangible quality of experiencing interactivity
provides a cognitive experience more than a physical
one' [1]

Interactive technologies, including electronic devices,
are increasingly utilized as vehicles for conveying
artistic intent and can be tracked back to as early as the
late 1960s (Krueger and lhnatowicz et a) [2]-[3].
Technologies being used as media for artistic expression
are not just aresult of the increasing availability of such
technologies, but a result of the challenges of the ways
in which we experience the arts. In contrast to
conventional static art forms, digital interactive art
engages audiences in an active manner, provoking
greater sensory responses as the audience attempts to
ascertain the so-called “magic” behind the work.

Through a series of field studies three significant
issues have emerged: 1) What experience the audience
obtains through interactivity with art instalations. 2)
How audiences experiences evolve, and 3) How
meaningful these experiences are to them. In a previous
study, Her and Hamlyn [4] defined an area for their
research and proposed four concepts/analytical tools:
“Play, Transfer, Accessibility and Challenge” entitled
ECs (Engaging Characteristics) for examining
Meaningful Interactivity between digital interactive
artworks and the audience in public space.

This paper mainly focuses on digital interactive arts
permanently installed in public space not specifically
used for art purposes. By studying two digital
interactive instalations and the world largest glass
artwork (Poetry on the Move, The legend of the Phoenix
and Dome of light) at Taipei and Kaohsiung MRT
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(Mass Rapid Transit) stations and analyzing interviews
carried out with passengers as well as art professionals,
the research aims to further explore the concept of
Meaningful Experience. Through examination of the
ways in which ECs may elicit Meaningful Experiences
in the pubic context, it is anticipated the outcomes of
this study will prove how these approaches can be
employed by art professionalsin different contexts.

Il. Methods

Instead of submerging into a web of philosophical
theories, this research adopts a series of ethnographical
approaches developed through “grounded theory” [5];
allowing the findings to emerge from the data. The data
presented in this paper has been developed through three
phases. 1) The field studies in Taipei Fuzong,
Kaohsiung Fongsang West and Formosa Boulevard
MRT stations, where “Participant observation” (Flick et
al) [6] was carried out, enabling the researchers to
construct an overview about what was happening in the
field, offering them opportunities to ‘shape the
conversations arising in the field into interviews in
which the unfolding of the other’s specific experience’
[6] 2) “Semi-structured interviews’ and “The think-
aloud technique” (Preece et al) [7] were applied for the
interviews with passengers at the stations, while a
digital voice recorder was employed to make the
interview process more efficient as its viability in field
studiesis proven.

Most interviewees were unwilling to spend too much
time being interviewed, thus the use of the voice
recorder was beneficial in that it allowed interviewees to
speak freely. While the interviewees were interpreting
their experiences of interaction, the researcher elicited
details of their experiences, which in some cases led the
interviewees to further test the art installations. This
whole process made interviewing much smoother and
more productive.

At each station, fifteen passengers were interviewed
to gauge their physical reaction and sensory responses to
the art instalations. 3) An open-ended questionnaire
was applied for interviewing three professional art
researchers/practitioners who specialize in the field of
interactive art. These professionals all have had
extensive experience presenting art in public spaces.
Through examining the data collected from different
phases of the research a qualitative “Triangulation”
methodology [7] was formed, allowing the researcher to
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repeatedly examine and compare data from the different
sources.

[11. Space Overview

Taipel and Kaohsiung MRT (Mass Rapid Transit) are
relatively new compared to other underground systems
in the world. They have been in operation since 1996
and 2008 respectively. People in Taipei were initially
concerned about the security and performance of the
MRT, however, it has now become the primary public
transport in the city. There are approximately 1,200,000
people taking the MRT each day and the number of new
stations is continually increasing [8]. Kaohsiung MRT,
on the other hand, is just ready to enter its second year
of operation with 100,000 trips being made daily [9].
With the aim of encouraging usage of public transport,
each station has been built with unique qualities; either
visually attractive or locally distinctive. Various types of
artwork have been installed in both MRT networks,
creating a subsidiary role in the space as an open public
galery.

Figure 1. Nanshijiao Station, Taipei MRT

Since the MRT stations have gradually become major
public venues in Taipei and Kaohsiung cities, severa
stations have been built as leisure spaces where people
can spend time with their families and friends, e.g.,
Taipei, Xiaobitan station. While in many stations, such
as Taipei Bangiao, Zhongshan and Kaohsiung Formosa
Boulevard MRT stations, part of their space has been
utilized for diverse purposes, for instance for students to
practice dancing or for art performances. This
challenges the conventional role of MRT stations as
mono-functional transport hubs by offering new and
alternative experiences for the commuter.

—_—

Figure 2. Kaohsiung Main Station, Kaohsiung MRT

IV. Field Studies and Research Subjects

There are a number of different permanent art
exhibitions within the MRT networks. Generally, each
station has several artworks, which provide valuable
research opportunities. For the purpose of this study,
three specific art installations were selected as the
research subjects, two of which are interactive and a
third which is static.

Figure 3. The Legend of the Phoenix

The first research subject is “The legend of the
Phoenix”, which has been sited in Kaohsiung County’s,
Fongsan West MRT station since September, 2008. This
phoenix-shaped computer-operated interactive
installation, made from articulated stainless steel pipes,
has been suspended beneath the ceiling inside the station
near Exit One. The form of the installation symbolizes
the legend of Fongsan City (Fong San in Chinese means
Phoenix Mountain). The streamlined phoenix shaped
installation resembles Chinese calligraphy, and is not
only made for reflecting the cultural value, but also with
the purpose of eliciting affection from the passengers
toward their hometown. Several stainless steel maracas
are attached to the ends of the pipes, which are triggered
when passengers pass beneath them.
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Figure 4. Poetry on the Move

The second research subject is “Poetry on the Move”,
an installation at Fuzhong MRT station, Taipei, Taiwan
since 2005. An intersecting ribbon shaped LED bulletin
board interactive installation was constructed from
stainless steel and hung beneath the main atrium of the
station. Since it was installed at the very centre of the
station, it can be seen throughout three floors and all
platforms. The installation catches passengers' attention
with its elegant form and distinct location as well as the
moving text of the LED text display. This interactive
installation invites passengers to send text messagesto a
displayed number. These messages are then displayed
publically on the LED bulletin board. The messages
created include short pieces of poetry and other
messages passengers wish to share with others. A
warning phrase to deter potential vandals is aso
displayed intermittently.

Although this research focuses on the role of
interactivity between digital interactive art and
audiences in public space, this does not mean that the
interactivity in other static art forms does not exist or
should be ignored. Instead, we suggest that it is both
valuable and highly informative to examine all aspects
of interaction generated through art in public space and
to draw comparisons and critical evaluations.
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Figure 5. Dome of Light

The third research subject is a glass artwork “Dome of
Light” that has been sited in Kaohsiung City’s, Formosa

Boulevard MRT station since March, 2008. Formosa
Boulevard is the hub station in the network. The work
claims to be the world’s largest single glass artwork. It
measures 30 metres in diameter, covers an area of 667
square metres [10] and is located in the central lobby of
the station, surrounded by severa entrances and exits
that lead to different platforms. Passengers encounter
the artwork no matter if they are entering or leaving the
station.

V. Meaningfulness

“Meaningfulness’” is a term that often creates
disagreement and debate, especially when utilized in
academic contexts. Unless there are adequate references
provided to define it in a specific context it may remain
contested. In discussing the concept of “intelligence”,
Kruger forms a working definition in which he states ‘it
is difficult to understand how one could proceed without
reference to such a definition’ [11]. The same principle
can be applied for employing the term
“Meaningfulness’ in this study. However, before
examining the references, it would be productive to
discuss “how a Meaningful Interactivity can be elicited”
within the research framework.

A professional (P2) was asked “Can you elaborate on
what you perceive to be the “artistic interaction?” He
answered “l think that some objects may be finely
crafted and may be wonderful objects in themselves, but
actually they have no meaning until they are acted
upon”. This echoes Dewey’s view that ‘there are other
meanings that present themselves directly as possessions
of objects which are experienced’ [12]. According to
what has been discussed above, “Meanings’ can reside
in artworks; however these “meanings’ may not be
released or activated until the audience interacts with the
artwork.

This provides an adternative notion, in which
meanings can be held by individuals and in different
contexts, but more importantly, can be interacted upon.
In this research, no attempt will be made, either to
supply the missing definition of the word “meaningful”,
or to justify the term and its use in other research
disciplines. Instead, the references about how
Meaningful Experience could be €licited via
interactivity will be discussed further in the following
sections.

V1. Findings

As indicated by Her and Hamlyn (2009), the
spectators from the field studies were not seen to be as
active as those from the pilot study® [4]. Nonetheless a
number from the MRT stations were more implicitly
engaged by the artworks. The constantly changing
sound of the maracas and flowing texts on the LED
bulletin board gained attention from passengers using
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the escalators and the stairs. Within the retrieved
questionnaires from the first field study, ninety-three
percent of interviewees indicated that they were
attracted by the sounds, which appeared to them, to be
indiscriminate. While in the second set of field studies
ninety-three percent indicated the installation was seen
easily and eighty-six percent reported they were
attracted by the moving text on the LED bulletin board.
Altogether, this indicates that people were attracted by
changing, sensory multimedia effects.

The sound of maracas is activated when passengers
pass underneath the art installation. One passenger
(A12) from the first field study was asked “What did
you feel when you saw this artwork for the first time?”
She replied “It was cool, | thought it was a monitor
watching me, but | felt quite happy because the sound
seemed very welcoming”. Passengers become involved
as soon as they start to suspect they might be the
stimulus of the sound effects. They try to figure out the
source of the sound and the trigger for it. This is a
crucial element asit did not require an active input from
the observers to trigger an initial interaction. One
professional interviewee (P1) pointed out that in order
for observers to deal with this “transitory experience, it
has to be something where they have to have an
immediate response to understand what’ s going on”.

The places where the artworks are displayed to some
extent defined the frequency of engagement. An
interviewee (B2) from the second field study reported “I
wouldn’'t look at it if | was not on the escalator”. Despite
the passengers being initialy attracted by the flowing
texts on the LED bulletin board, they were not as
engaged as the passengers at the Fongsan MRT station
since there was no immediate, on the spot, interactive
response. One interviewee (B11) said “I thought it was
just a specially designed digital bulletin board”. After
the passengers were informed that the artwork was an
interactive installation, eighty-seven percent showed
curiosity and wanted to know how it worked. An
interviewee (B4) suggested “the name of the station
should be changed to 0911511026" (the number to text
amessage for the LED display).

As aresult of lacking an initial incentive there was no
subsequent interactivity provoked. Thisis not to suggest
that a didactic introduction should be placed alongside
the artwork. Nevertheless, an adequate prompt may help
to stimulate the audience to interact. A professional
interviewee (P2) suggested “the user should be able to
detect that the artwork is interactive and be able to
interact with it very quickly”. This is especially true in
public spaces that are not normally used as spaces for art
exhibition.

People came to catch a glimpse of the “Dome of
light”, not only because it had been heavily publicised
by the Kaohsiung City government, but also because of
its huge size and vivid colors that engage and encourage
the audience to explore its meanings. During the

interviews a number of audience members expressed
that they made the trip to see this artwork deliberately.
The majority of the interviewees responded that they
were amazed and stunned by the bold and vivid colors
as well as the scale of the artwork itself. Within
retrieved questionnaires sixty-seven percent reported
that they would be interested in knowing its underlying
meanings, while forty-seven percent indicated the color
and patterns aroused their imaginations. A number of
interviewees reported that the themes of the artwork:
Water, Earth, Light and Fire were too abstract and
difficult for them to comprehend.

However, many of them still showed a strong interest
in finding out the original meanings of the artwork and
some even developed their own interpretations, based on
their personal perceptions of the artwork. An
interviewee (C8) indicated “the work comprises many
visual and conceptual elements related to Kaohsiung, for
instance the sea’. In addition, it is interesting that thirty-
three percent reported that they did not care about the
true meaning of art. For example, two interviewees (C2,
C3) said, “why bother as long as it looks beautiful”. It
can be a huge challenge if one considers catering for a
wider audience in public space. On the other hand, “it
can work in a realy rewarding way if you appeal to
audiences that do not normally visit art galleries” (P3).
Different levels of interactivity were evoked between
the audience and three selected research subjects.

Thanks to the responsive multimedia effects, digital
interactive art can be seen to be more capable of
engaging the audience in a more active manner.
Compared with gallery settings, the audience in more
uncommon settings usually tends to be more passive.
Unless appropriate stimuli are applied and engaging
strategies are considered for the space, the audience and
the artwork itself the audience may not be able to
interact and obtain meaningful experience from the
artwork. As the professional interviewee (P3) points out
“in public places you have to be absolutely clear about
the different levels of audience experience and how to
get audiences involved”. Further analysis of the three
artworks, along with the ECs (Engaging Characteristics)
will be discussed in the following sections.

VIl. ECs-Engaging Characteristics

EC1: Play

Turner describes play as “liminal”. In essence, he
suggests that play is found in an area between areal and
imagined existence. This can be likened to the boundary
between awakening from a dream and being fully
awake. [13]. The sound of maracas is trigged when the
audience steps on the escalator or the staircase. The
passengers lifted their heads, trying to figure out where
the sound was coming from and wondering how it was
being generated. A few of them even stopped on the
staircase and looked up. Though they did not act
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explicitly, play and meaningful interactivity were
already being established. The interactor crossed the
threshold and further explored the art installation and
through this process they may obtain deeper rewards.

With regard to the artwork: “Poetry on the Move’, the
“liminal” was not properly embedded as the audience
did not know that they could send messages to the
artwork, thus the “play” characteristic of the pieces was
not fully realized until observers were told that they
could do so. As soon as they saw their messages
displayed on the LED bulletin board the meaningful
interactivity becomes manifest. The professiona
interviewee (P2) remarked “I think interactive works
have to have their rules implicit within them and they
should be legible”, allowing the audience to “read” them
as soon as they begin that process of engagement.

“Play” is not only a crucial element alowing the
audience to obtain meaningful rewards, but it is aso
meaningful in itself. Lozano Hemmer’s Body Movie has
been exhibited in many countries. Through play, the
cultural differences of different groups were revealed.
People in Liverpool were quite open and a number of
them removed their clothes. Dutch people brought props
and were quite creative through the use of minor
narratives, whereas Latin American people were quite
territorial and respectful of each other’s shadows. This
reflects Bateson’s argument that ‘Play is akind of meta-
communication because any act of play carries the
message’ [14].

EC2: Transfer

This is a magic power of “transformation” is retained
for the audience. Control does not exist solely within the
creation of the artwork. Indeed, ‘creative authorship’
[14] is shared between the artist and the audience. Here
the audience is navigating through something they are
inside, rather than outwith. Both “The Legend of the
Phoenix” and “Poetry on the Move’ invite the audience
to experience the art rather than simply witness it. As
professional (P2) states “we bring our own experience to
something and we take away our own experiences.”

Through experience and interaction the meanings are
revealed. Some observers discussed the sound of the
maracas with their friends, while others queried about
where the sound was coming from. Although they did
not act consciously, their bodies were actualy
physically using and acting as tuning devices of
interactivity. Whilst this was happening, the meanings
of the art were being realized and perceived by the
audience. One interviewee (A8) was asked, “Were you
able to interpret the meaning of art?’ She replied “the
sound was like a screaming phoenix”. A similar
outcome was identified, whereby the meaning of art was
revealed at the moment the messages were displayed on
“Poetry on the Move’. After passengers in the station
were informed by the researcher, they started to send
massages and dominance was immediately transferred
to them. This reflects the concept of ‘Agency’;
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described by Murray as the ‘satisfying power’ that we
feel when taking ‘meaningful action’ and seeing ‘the
results of our decisions and choices' [15].

Mobile phones and the bulletin board are different
message carriers; the former has a quality of privacy
whereas the latter usualy has a more public
characteristic. The work is a metaphor for connecting
individuals and the community. It encourages the
intimacy of personal communication, at the same time
retaining privacy. In both research subjects, the
meanings were derived through the process of
interaction. That reflects the professional interviewee's
(P1) argument “It's not about mechanical action, it's
about the integration of the mental process, the physical
process and the experience. Those three combining, for
me, is the idea interactive experience and the true
meaning of interactive’.

EC3: Accessibility

‘Navigable structures’ [16] provide clues allowing the
audience to engage with the artwork. Nevertheless, this
does not necessary mean that one has to have a clear
goal to achieve or specific meaning to reveal. Instead an
overarching initial incentive may be crucia and may
lead the audience to obtain unique meaningful rewards.
As Asoctt points out ‘consciousness is more to be
navigated than mapped, and more to be reframed than
explained’ [17]. The combination of the sound and
shapes of the instalation trigger the audience
consciousness and sentimentality with regards to their
hometown. Many interviewees reported that they felt the
form of the installation had some sort of connection
with the place. While some indicated that they could tell
the installation resembled a phoenix and were interested
in finding out the meaning of it.

The artwork “Dome of Light” succeeded in engaging
the audience on a different level. The theme comprises
four major sections. Water, Earth, Light and Fire. These
elements of the piece do not provide a clear idea and
visual reference, but its scale, colors and patterns appear
to trigger audiences’ imagination. Though a number of
interviewees were not able to tell what meaning the art
represented many still reported that they felt very proud,
touched and sentimental as they had the opportunity to
see the world' s largest glass artwork in their hometown.
They were especially proud of the fact that it had been
designed by an internationally renowned artist
(Narcissus Quagliata). An interviewee (C1) expressed “I
feel Kaohsiung has been changing gradually over the
past few years’. These subtle interactions generate
meaningful experiences between artwork and the
audience with regard to their feelings of community.

An issue that was pointed out about the work “Poetry
on the Move” was its inaccessibility, due to its lack of
evident stimulus to lead the audience to start a journey.
Without those clues the audience may not be able to
interact with the artwork. The professional interviewee
(P2) mentioned “it’s not telling what the work is going
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to do. It gives you enough of atrigger to experiment and
then you begin to learn the work functions. But unless
you have that, there’s no way in”. Nevertheless, the
trigger has to be subtle in order to allow the audience to
derive their own meaningful experience. As Dewey
states ‘ The planning must be flexible enough to permit
free play for individuality of experience and yet firm
enough to give direction towards continuous
development of power’. [18]

EC4: Challenge

Has a dual effect within the themes discussed in the
paper. The first proposes that “acts realize a work”.
Digital interactive art challenges the perception and
experience of how people perceive arts by ‘addressing
the viewer directly and involving her/him in a dialogu€e’
[2]. The second effect, the experience, “prompts
curiosity” and leads the audience to cross the “liminal
threshold”. ‘An experience should arouse curiosity,
strengthen initiative, and set up desires and purposes
that are sufficiently intense to carry a person over’ [18].
The passengers showed curiosity when they heard the
sound of the maracas. Though, a number of the
interviewees reported they were interested in finding out
the meaning the artwork represented, in most cases, the
passengers behaved indifferently and no following
action was made.

There could be a several causes for this, for example
perhaps people have become bored or they have
encountered it before. The professional interviewee (P3)
suggested “if there were enough levels of complexity
then it could possibly get a cult following. People would
come back and come and perform with it”. Thus, in
order to alow the audience to develop their ‘optimal
experience’ [19], a viable strategy must be used to
sustain their curiosity, while the chalenge of
accessibility will be the crucia element in achieving this
goal. “Accessible Challenge” [4] has been derived from
the theory of ‘Flow’ [19], which has been utilized by
researchers to decode puzzling phenomenon of
psychological and physical engagement in various
contexts (Chen, 2007, Pace 2004 et a).

With accessible challenges, the audience is enticed to
explore, leading them to gain a more Meaningful
Experience. It is understandable that people feel
intrigued and sometimes engaged by challenges and
unexpected results, while they are in charge and able to
cope with challenges. “I prefer the more software-
related art things, where it's kind of under your control
and kind of out of control” (P3). The passengers sent
massages to share their thoughts with others, while
retaining sense of privacy and a sense of distance. The
interactivity here does not exist between the art
installation and the interactive observers, but more
interestingly it is fermented between the two.

ECs - Analytical Summary

ECs were mainly devised to investigate the

interactivity between digital interactive artworks and the

audience in public spaces. Regardless of the valuable
aspects identified through analysis of “Dome of Light”,
the ECs could not fully examine this artwork. This was
due to the static nature of this piece, which did not
exhibit the same interplay qualities as the other two art
installations. Therefore, apart from “Accessibility”, the
other Engaging Characteristics are not specified within
the analysis of “Dome of Light”. “I’m sure you can look
at a painting and see a narrative or whatever. That is
different to something where you are controlling the
work” (P3). In comparison, the ECs have been more
vigorously applied to examine “The Legend of the
Phoenix” and “Poetry on the Move’ as the audiences
inputs are considered to be essential components of
these two art installations. Different levels of “Play,
Transfer, Accessibility and Challenge”, have been
identified via examining both digital interactive
installations; these are crucial elements that may
constitute “Meaningful Interactivity”.

VI1I. The Nature of Activity in the Space

Despite the MRT stations gradually becoming multi-
functional spaces, their innate purpose has not been
changed substantially. During the interviews in the field
studies, the majority of interviewees reported that unless
they had free time they would not pay too much
attention to the artworks. Jacob asserts ‘since it is on the
street that, it is felt, the work of art meets an uninformed
and unwilling general public’ [20]. In public contexts
the complexity and difficulty of art being encountered
becomes apparent. Indeed people in general would not
be expected to “experience” art in (MRT) stations. Thus,
Metro arts are generally designed with specific
functionality or decorative finishes.

However, with the themes discussed in this paper,
digital interactive arts to some extent seem to be more
capable of attracting an audience. Since “we haven't yet
escaped from the era of interactive arts, especialy
computer-based arts’ (P2), the audience is till allured
by the magic (interactive multimedia effects) that exists
within such art pieces. The passengers were engaged,
unconsciously, by the sound of the maracas in the “The
Legend of The Phoenix”.

In these types of “transient activities’, the importance
of grabbing attention fairly is a significant issue.
“Because you have people who are moving through
form one place to another. And because they only have
a very transitory experience of the artwork itself, the
artwork has to be something that can elicit an immediate
response, so that people understand what’'s going on.
Otherwise, they will have gone through the area and will
have missed the experience” (P1). Nevertheless, the
professional interviewee (P2) points out “there’'s a
difference between gaining someone’s attention and
providing them with a meaningful experience” Hence,
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more tactical strategies may be required in order to
engage wider audiences and to a deeper level.

IX. Conclusion and Further Studies

There is no meaning until it is acted upon. “Art exists
in a forward transaction. So that art doesn't reside in
objects, but it exists in the process of people engaging
with objects or in the process of people engaging with
other people”. More concisely “the principle of art is
completely bound up with the principle of interaction”
(P2). Digital interactive art possesses a unique quality in
offering the audience a new experience by engaging
them with diverse responsive multimedia effects or
encouraging interactivity with the audience, which
increases the possibilities for them to obtain meaningful
experiences through the process of interactivity.
However, the public, outside the walls of galleries and
museums, are often involuntary audiences. Knight
asserts that ‘ Inviting more people to engage in public art
requires tactful negotiation’ [21].

Undoubtedly, many remarkable strategies with regard
to audience engagement with digital media arts have
been developed (Brew, K. 2004, Birchfield, D. 2006,
Bilda, Z 2007 et a) and provide a strong basis for
further research in this field. The ECs (Engaging
Characteristics) of Play, Transfer, Accessibility and
Challenge have been identified as practical strategies for
examination of the subjects in previous studies as well
as in the review of the research subjects. Nonetheless,
this strategy cannot be treated as a holistic approach, but
rather an alternative strategy that may help to enhance
intellectual engagement with the audience in public
spaces. As technologies become more attainable and
applicable for artistic expression, attracting the audience
becomes more than the sole issue for artists to consider.
More importantly, the artist’s intent, and the strategies
used to develop more meaningful rewards for the
audience are significant.

In order to obtain more diverse opinions about how
meaningful experiences can be dlicited through
interactivity with digital interactive art in specific public
spaces (Metro stations), further studies will be
conducted. The research at this phase focused on
examination and analysis of the audience response and
professionals’ experiences. In the next phase, a thorough
comparison will be formed. The data that has been
collected will be used to compare artists' predictions, as
well as the opinions of members of the jury involved in
the selection of artwork for the MRT stations. It is the
intention of this research to alow for alternative
methodologies to be employed by artists and art
researchers in the pursuit of more meaningful
experiences in art-interaction.

58

Acknowledgement

Heartfelt appreciation of, and thanks to, Professor Nigel
Johnson at the University of Dundee, Mr. Clive Gillman,
Director of Dundee Contemporary Arts and Professor Beryl
Graham at the University of Sunderland. Their valuable advice
and opinions, from interviews conducted with them, have
informed the substance of this particular study.

References

[1]1 Don Ritter, “The intersection of art and interactivity,”
http://www.soundtoys.net/journals/the-intersection-of-art

(accessed October 2009)

[21 Soke Dinkla, “The History of the Interface in Interactive
Art,” http://www.kenfeingold.com/dinkla_history.html

(accessed August 2009)

[3] Alex Zivanovic, “Edward Ihnatowicz,”
http://www.senster.org/ (accessed August 2009)

[4] Jiun-Jhy Her, and Jim Hamlyn, “Meaningful
Engagement: Computer-Based Interactive Media Art in
Public Space,” ArtsIT 2009, Yi-Lan Taiwan, 2009.

[5] Strauss. A, and J. Corbin, “Basics of Qualitative
Research: Techniques and Procedures for Developing
Grounded Theory,” Sage Publications Inc. pp.12-14,
1998.

[6]1 Flick. U, “An introduction to qualitative research,” SAGE
Publications Ltd. pp.166-232, 2006.

[71 Helen Sharp, Y. R., Jenny Preece, “Interaction design:
beyond human-computer interaction,” John Wiley. pp.
293-335, 2007.

[8] Taipei Rapid Transit Corporation,
http://www.trtc.com.tw/e/ (accessed October 2009)

[91 The China Post, “Kaohsiung Metro may follow Taiwan
High Speed Rail,” http://www.chinapost.com.tw/taiwan/t-
business/2009/09/25/226072/Kaohsiung-Metro.htm

(accessed October 2009)
[10] KRTC Public Art Center, “The Formosa Boulevard
Station-Dome of Light,”

http://publicart.krtco.com.tw/en/exhibition/R10/index.ht
ml (accessed October 2009)

[11] Ascott. R, “Art, technology, consciousness: mind@
large,” Intellect Books. p.155, 2000.

[12] Dewey. J, “Art As Experience,” Perigee. p.87, 2005

[13] Turner, V, “The ritual process,” New York Press, 1969.

[14] Salen, K. and E. Zimmerman, “The game design reader:

A rules of play Anthology,” The MIT Press. pp. 85-296,
2005

[15] Janet H. Murray, “Hamlet on the holodeck,” The MIT
Press Cambridge, Massachusetts. pp.127-152, 1997.

[16] Penny. S, “Critical issues in electronic media,” State Univ
of New York Pr. p.138, 1995

[17] Ascott. R, “Reframing Consciousness: Art, Mind and
Technology,” Intellect. p.66, 1999

[18] Dewey. J, “Experience and Education New York,”
Touchstone. pp.38-58, 1997

[19] Csikszentmihalyi. M, “Optimal
Psychological studies of flow in
Cambridge Univ Pr. pp.1-8, 1992

[20] Lacy. S, “Mapping the terrain: New genre public art,”
Bay Pr. p.50, 1996

[21] Knight. C, “Public Art: Theory, Practice and Populism,”
Blackwell. p.21,2008

experience:
consciousness,”



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

L ocative Narratives as Experience: A New Perspective on
L ocation Aware Multimedia Stories

VaentinaNisi*, lan Oakley', Martine Posthuma de Boer?

! Universidade da Madeira Campus Universitario da Penteada, Funchal, Portugal
2 Mediamatic, Postbus 17490 Vijzelstraat 68-72, 1001 JL Amsterdam, Netherlands

Abstract —  This paper describes a new
approach to location aware interactive narrative based on
Dewey’s seminal concept of art as experience. It attempts
to unify this position with more recent research exploring
the experience economy and formally structuring the
concept of an experience according to criteria of level of
engagement, types of process and overall objectives. A key
element of both these approaches is in the importance of
participatory co-creation of experiences by an engaged
audience. This approach is illustrated through the
description of the production and installation of a locative
media system in an urban environment in the Netherlands.
The process by which the content was inspired, captured
and created in order to foster interactive, compelling
experiences among its audience is emphasized. This paper
concludes that viewing locative media installations as
transformational experiences may support the creation of
richer, more compelling artworks.

Index Terms — Interactive narrative, Locative
media, Mobile Devices, Experience Design, Experience
Economy.

|. Introduction

Location aware narratives are becoming more
commonplace, both in the form of artistic installations
and commercial systems. They take diverse forms
ranging from single person pieces which require an
audience member to hold and aim a hand held video
camera to experience linear content (Cardiff, 2001) to
systems which require individual s to use a mobile phone
to key in numeric codes distributed around a physical
urban environment to access audio content ([murmur],
2003) to sophisticated applications on mobile devices
which are capable of detecting an individual’s position
and displaying personalized video to them in real time
(Nisi, Oakley and Haahr, 2008). Tools even exist to
democratize the access to the creation of this form of
media (Stenton et al., 2007). One system, Call Cutta has
even included an element of collaboration, connecting
an audience member with a remote call centre operator
on the other side of the world (Rimini Protokol,2006 )

However, despite this attention, there have been
relatively few attempts to update artistic or narrative
frameworks to encompass this new media format. This
paper turns to this task and suggests that location aware
multimedia stories (or LAMS for short) can be viewed
as experiences, an established position in aesthetic
theory. However, it also links this concept to recent

formal analyses of the experience economy and the
notion of transformational experiences (Pine and
Gilmore, 1999), which are designed to steer their users
through an active, engaging process of change. It argues
that viewing locative narratives from this perspective
will lead to the creation of truly compelling pieces
capable of using the unique qualities of the format to
best advantage.

This article firstly introduces the key literature related
to art as experience and the experience economy and
structures an argument that they are closely related
concepts. Subsequently, it describes the work of Fattoria
Mediale, a media and culture organization in the
Netherlands in 2006-2007 that actively engaged in the
area of Location Aware Multimedia Stories through a
series of commissioned interactive story installations,
workshops and exhibitions. The project is described
with an emphasis relating the process to the concept of a
transformational experience and on conveying the
experience accumulated through the development
process. We also breify describe Placeware the mobile
location aware multimedia story platform used, the
media produced and the discussion and dialogue it led
to.

I1. Theoretical Background

Art is experience; it is not a passive process, hor a
painting, sculpture or film but rather a perception, event
or interaction. In Art as Experience, John Dewey's
seminal lecture series on aesthetic theory at Harvard in
1932 he makes this point strongly. According to Dewey,
art does not exist until it is observed (Dewey, 1932):

“For to perceive, a beholder must create his own
experience. And his creation must include relations
comparable to those which the origina producer
underwent..Without an act of recreation the object is not
perceived as awork of art."

However, most experiences are what Dewey calls
inchoate: they are unfulfilled, they get interrupted; there
is no closure, just a stop. In short, these are both
frustrating and not significant. In order for an
experience to be fully formed, it needs a beginning,
middle, and end (closure). Furthermore, three things
have to come together to create an experience: the
aesthetic, the intellectual, and the practical. The type of
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experience an audience has depends on which one of
these dominates. Dewey also suggests experiences are
wrought by crafting an aesthetic. Form is partly derived
from the subject matter itself, but is made by the artist
and then remade by the audience. The audience takes
the artists experience (form) and, through
reconstructive action, remakes it into their own
experience (form).

These are powerful statements on the structure and
nature of art which have compelling parallels with more
recent literature explicitly addressing the concept of
experience. Writing on the Experience Economy, Pine
and Gilmore (1999), describe experiences as intangible
goods conceived, designed and offered to costumers.
They emerge from the activity of people acting in
settings and are fundamentally embedded in context and
social practice; they are constructed by participating in
daily practices and socia activities. They state
experiences are co-produced by the people together with
the service providers. This concept of an experience has
been extended to encompass transformations —
experiences which are defined and staged to foster
change in its users. Pine and Gilmore make the
following concise distinction:

»  Experiences are memorable events that are staged
for individuals. The event is the offering.

» Transformations are custom experiences designed
to guide individuals through a process of change.
Theindividua isthe offering.

This article highlights the overlap between interactive
art work, and in particular location aware multimedia
stories, and the experiences described by Pine and
Gilmore. In particular it focuses on interactive location
aware multimedia stories as transformations. In
transformational experiences the users (or audience in
the case of an interactive art work) are guided by an
interaction designer or artist through an emotional and
transformational journey that happens through the
course of consuming of the interactive art work. By
engaging with the art work at this time, the audience
actively participates in the co-creation of the experience.

This concept is not entirely novel: interactive
artworks have been described as mirrors reflecting the
audience’s actions back on themselves, a process which
fosters reflection and change (D.Rockeby, 1995).
Indeed, the concept of designing and co-creating
experiences in the domain of the arts is widely
applicable. For example, a film can be viewed as an
artifact designed and produced to lead its audience
through a specific intentional emotional journey. To
fully engage, the audience must interpret and co-create
the movie experience at the moment of fruition in the
cinema. If the film has been successful the audience will
leave the cinema transformed by the film, athough the
film's creators have can only indirectly influence what
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kind of transformation and what kind of specific
experiences the audience members will go through
while watching the film. Moreover, we see clear
parallels between designing and producing a location
aware multimedia story experience and a designing and
producing a transformational service. This paper
explores these links through a particular case study
selected from the body of work of FattoriaMediae
(www.fattoriamediale.org).

I11. Project case study: The Baarsjes
neighbourhood, Community involvement and
methodologies

Starting from the idea that Location Aware
Multimedia Stories (LAMS) can be seen as
transformational experiences we designed Trading
Mercator Stories ( TMS) to allow the audience engaging
with it to undergo a transformation. An audience
member’s own preconceived ideas about the area are
challenged by the experience of physically exploring the
neighbourhood tightly coupled with stories of people
and places. The audience will never see the place in the
same light again. Their opinions and beliefs about the
place and the people inhabiting will be challenged and
transformed. FattoriaMediale conceived the Trading
Mercator Stories project to offer “a sense of place”
about a multicultural and disadvantaged neighbourhood
of the Baarges in Amsterdam. This area is home to a
diverse contemporary community made of immigrants
form different countries such as Turkey, Morocco,
Indonesia Surinaam to name a few, as well as a broader
base of Amsterdam residents. The area is also visited by
occasional tourists due to its special Architecture style
and variety of food shops and restaurantsthat map out
the wide variety of nationalities inhabiting the
neighbourhood.. As a result The Baarjes is a lively
multiethnic neighborhood but its reputation is that of a
disadvantaged area in the city of Amsterdam. A recent
article of the Guardian states (Guardian.co.uk website,
2009):

“De Baarges is one of the city's most multicultural
'hoods with 126 different nationalities, dominated by
Surinamese, Turkish and Moroccan families. Some
Amsterdammers may still giggle when De Baarsjes gets
mentioned as an up-and-coming neighbourhood. Even
though it's just a 10-minute bike ride from the centre, it
has a reputation for being an edgy spot, where youths
hang out around the Mercatorplein square...

The neighbourhood made global headlines in 2006
when the local council put up signs prohibiting the
smoking of marijuana in public in and around
Mercatorplein. It had hoped they would reduce the
number of loitering youths and petty crime, but the only
resulting change in crime rates was an increase in
stealing - of the signs.”
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Furthermore a TV series named after one of the
streets of the Baarsjes (Van Speijk) was conceived and
produced riding on the bad reputation of the
neighbourhood. The series is advertised in the web
(tvrage website, 2009) as follows:

“Baarges is an old neighborhood in Amsterdam. It is
a deprived slum and immigrant ghetto, but a vita,
colored and sparkling district as well. The agents of
office Van Speijk try to keep things at bay in their sultry
neighborhood, keep where the tiniest spark can make
the entire neighborhood explode.”

Based on the idea of LAMS as transformational
experiences we devised Trading Mercator Stories
(TMS) as a tailored mobile location aware story
experience for the Baarjes neighbourhood: in order to
challenge its disadvantaged reputation. We envisaged
transforming the audience and their opinion of the area
while and after engaging with TMS experience The
foundations of the project are based on previous
research (Nisi, V., Oakley, |. & Haahr, M. (2008)) in
which an interactive non-linear collection of site related
stories were delivered through a mobile location aware
platform. This project showed how such media can play
an important role in capturing and fostering a sense of
community and belonging. It also highlighted how such
a narrative piece can engage people who are not familiar
with the neighbourhood or misled by its bad reputation.
The story content can help them get to know the area
and transform their opinion of it in amore positive one.

TMS was designed with the intention of stimulating
the audience’ s sense of awareness of the social qualities
of the neighbourhood that emerges from the community
itself. It was empowered by the re-appropriation of the
local, social, and personal stories and furthered through
the narrative process and its distribution on a location
aware platform.

Based on these hypothese a proposal was submitted
and a joint grant awarded from Digital Pioneers and the
AFK art funding body. In order to ensure the success of
the project it had to be deeply rooted in the
neighbourhood context (Gupta, S., Vajic, M. (1999), In
order to ensure the contextualization of the project effort
was put in getting in contact with local stakeholders
such as local cultural organizations, youth centers, the
library , the council and local inhabitants in the initial
phase of the project, prior to any development and
production work. In this phase we publicized the project
and tested the terrain for the project uptake from the
locals point of view while getting to know the
neighbourhhod from a different perspective than its
media reputation. Secondly we proceeded to the
research and production of content (stories rooted in the
area) Through atwo fold strategy. Firstly a seminar with
video and film students from the HKU (Media and

television department of the Utrecht school of Art and
Media) conducted by FattoriaMediale in the Baarsjes
neighbourhood. A second series of workshops with
young residents from the area (children aged between 8
to 10) was commissioned from local agency active in
the domain of children and video production
(Shivalinghe). Both workshops focused on techniques
for creating short media stories, each of which
referenced and was linked to particular place in the
neighbourhood. The workshops also introduced a
software platform, PlaceWare, which was built by
FattoriaMediale and is capable of displaying video
content in particular physical locations. It works on the
Ul metaphor of map on which content is superimposed
and relies on GPS sensing for location awareness. It was
designed to make stories, in form of video clips,
available to an audience at particular geographical
locations and thereby contribute to a community-related
story map of the area.

[ SRR

Fig.1 Audience member experiencing TMS stories on
location

The multidisciplinary team worked on the project
developing software, researching social issues, making
contact with the community and its organizations and
scripting and producing the video segments. The aim of
the project team was to transform the reputation and
perception of the area in the audience’s mind (from its
disadvantaged and dangerous origins), to connect them
with the real lives of the Baarjes inhabitants and
eventually to perhaps recognize and meet them in the
neighbourhood streets as they go about their everyday
tasks. We intended that our initial seed content would
eventually encourage other members of the community
to evolve the collection over time, but the project never
reached this final, self-sustaining, stage. The key
reasons for this can be understood by applying a service
design post analysis of how the project was conceived.
Thisanalysisisdiscussed in section V of thisarticle.
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IV. Methodology for the use of location based
storytelling for non-profit organizations

In general our methodology was based on a large part
on the Media Portrait of the Liberties experience in the
Dublin inner-city neighbourhood of the Liberties (Nisi,
V., Oakley, |. & Haahr, M. (2008)). TMS differs from
the previous work realized in Dublin as it evolved
through a different work process which involved local
actors and stakeholders directly at the stage of design
and production of the media as well as for support and
exposure of the project once completed. Involvement of
locals started with making contact with loca
organizations to facilitate the production and
distribution of the experience and included inhabitants
who provided content for the stories. Involving loca
actors and stakeholders early in the process that we can
draw a strong link with the design process used for
transformational experiences and service design in
genera (Gupta, S., Vajic, M. (1999). Infact ee contacted
non-profit organizations to support workshops for the
story production (Stitching Beheer,and Shivalinge), the
local library to facilitate the workshop launch, and at a
later stage to host the mobile platform for people to
borrow in order to ensure a deeper contextualization and
uptake of the project in the neighbourhood. For the story
content research and production, two main methods
were utilized. One was a one week seminar with media
and television students from the Utrecht University who
were sent tin the neghbourhood o research and produce
their story about the Baarsjes during that week. The
story production method involved working together with
alocal organization (Stichting Shivalinghe), well known
in the neighbourhood. Stichting Shivalinghe is a film
and video production company that utilised a mix of our
expertise on LAMS design and production and their
own methods and connections to create a number of
stories related to the neighbourhood. Stichting
Shivalinghe took care of selecting their participants
among young children resident in the area and making
contact with local organizations such as the schools, the
church caretaker and others local community members,
involving them in story telling and multimedia creation
processes. The Baarjes council was aso involved in
incorporating the project in the local art festival and
providing visibility and publicity for the TM S initiative.
The project was exibited and made available to the
public in the Baarsjes during the Juni Kuns Mand. This
enabled a wide range of users to try and use the
platforms and experience the TMS project. Locals as
well as tourists and new media experts experienced
TMS during the June Art Month local festival. This
provided an excellent testing period for the software as
well as for the whole concept. Subsequently the dialog
with the library and the council continued in order to
maintain the project active and eventually organise
further workshops to feed new content in to the TMS
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experience. Despite the interest raised by the council
and the visit of the mayor of Amsterdam himself to the
neighbourhood to try the TMS experience, negotiations
failed to raise the necessary fundings and commitment
to further sponsor and therefore continue the project.
However the involvement of loca multiple
stakeholders in the project was one main innovation in
our strategy for LAMS design and production. This
approach was geared towards assuring a successful
completion and contextualizsation of the project in the
neighbourhood with the close involvement of loca
people in it. While TM'S was successfully deployed and
very well received some retrospective observations can
be made on how to improve LAMS concept and design
strategies by further use of service design tools. We
discuss these observations in the following section.

V. Discussion

Interactive Location Aware Multimedia Stories are an
ambitious interactive art form, combining narrative,
visual art and interactivity. In the TMS project we
attempted to use stories to design for a transformational
experience in order to convey the atmosphere and
grassroots history of the Baarges, a multicultural
Amsterdam area and community and influence the
audience perspective on the neighbourhood by
proposing an aternative to the bad reputation portraid
by the media . Stories were researched, scripted and
produced as a collection of short, visual, self-contained
multimedia segments. To fulfill the interactive narrative
properties we linked each story to the specific location
where it happened. The Baarsjes became a geographical
tableau of stories where the audience could physically
navigate the story collection by physically walking the
streets of the neighbourhood.

“Qur path through the structure of the work reflects
our choices back to us making us more aware and
responsible of our experience.” ([David Rockeby,
1995]). We believe the TMS experience could act as a
mirror towards its audience in different ways. First to
the general public or tourists by letting them explore the
story set and choose their path through it. In this way
they were free to explore the area and follow what
interested them, leaving with a very personal idea of the
community and of the work itself. Second the audience
that belongs to the community were able to experience
the work literally as a mirror on themselves, against
which they could compare, discuss and invoke their
past, present and future.

In both cases the audience is left transformed by the
experience. This transformation results from the
opening of new perspectives on the neighbourhood for
visitors, or for locals by the ability of the project to
enable them to reflect their reality back on themselves
and hence revealing or highlighting the mundane and
every day. Unfortunately we were not able to conduct
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formal studies about the quantity and quality of these
transformations. We were able to collect feedback from
audience members in the form of post experience
comments made directly to us or to the loca library
staff, which was asked to extend the public exhibition
period. In both cases we recorded a high interest in the
project and its potential from stakeholders involved in
the project as well as audience members. Overal we
collected constructive criticism highlighting directions
for future work. The library reported that it wanted to
purchase several devices in order to keep the project
available to the public indefinitely. Audience members
volunteered a range of suggestions from
recommendations for the interface design, such as the
need of guided paths for non residents to extending the
project to include the possibility of adding their own
stories after experiencing the project.

Since the TMS project relied strongly on the
FattoriaMediale organization (FM) and project
management as well as creative design and devel opment
of the concept and of the mobile platform it was difficult
to establish sustainable guidelines for the project
without the involvement of Fattoriamediale. This format
was due to the artistic basis of the project. We envisaged
the role of FM as catalyst for the neighbourhood stories
and atmosphere but also as art directors with authorial
control over the experience design and audience
interaction. This choice placed the project and its
approach at the cross road of digital art (with authorial
control over critical and aesthetic choices) and
experience design (a service design methodology in
order to contextualize the project).

This hybrid position is one of the novelty that
stemmed out of the project methodology. For example,
one of the innovative steps regarding LAMS design was
making contact with local stakeholders and involving
them in the project from its early stages. Besides the
benefits of this approach discussed earlier in the article
the project failed to get further sponsorships from the
stakeholders.

Analysing the project strategy in retrospective we
noticed that there was a crucial missing step. The TMS
concept did not originate from an uncovered opportunity
or need of the Baarjes community. Instead, it was
imported from a good practice in another city and
country, namely the Dublin Liberties neighbourhood in
Ireland (the Media Portrait of the Liberties project).
Although the Media Portrait of the Liberties concept
was successful in Dublin, it was produced and
conceived as research rather than a neighbourhoods
need. Moreover the need of such a project in the Baarjes
neighbourhood was not established beforehand. The
project was proposed and funded before the research on
how to contextualise and involve stakeholders in the
process was deeply investigated. In fact, despite the
successful completion of the project as a LAMS
experience the opportunity for the project to remain

alive and sustained in the neighbourhood ended when
theinitial funding run out.

Fig.2 Baarges business owner in conversation with
audience members while experiencing the TMS location
Aware Multimedia Story project.

We like to reflect on this issue by suggesting the use
of service design tools and methods (Evenson (2006)) in
order to conceive and design LAMS experiences —
essentially casting them close to services opportunities.
In particular, the use of ethnographic methods and field
research before the creative concept is fully formed can
reveal opportunities for design and innovation in LAMS
projects. The discovery of such opportunities and needs
of the involved community stakeholders can eventually
lead to community adoption of the project and
sustainability of the service. The use of tools such as
motivation matrices and actor networks maps (Morelli,
(2006)) can highlight opportunities for different
stakeholders' involvement. Furthermore, suggest that
the integration of service design tools into LAMS will
eventually facilitate the integration of community’s
feedback or reaction to the stories and the sustainability
of the LAMS project as a service. Past work on site
specific story telling experiences such as the Weridview
(Nisi, V., and Haahr, M. (2004) has indicated that the
communities need an inspirational starting point before
they start contributing their own stories.

V1. Conclusion

As we continue to develop our approach to LAMS as
services and transformations, we would like to
incorporate service design tools, such as stakeholders
models, actor network mapping and motivation matrices
to help concept development and the design of the
experience at the earliest possible stage. Furthermore,
we envisage applying ethnographic methods to better
understand how the process of story-telling for LAMS
projects affects awareness of both the individual and the
community. We are also keen to explore the impact of
LAMS experiences on an audience in terms of
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transformation and how we can capture this change in
meaningful, actionable and informative evaluation.
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Abstract — This paper describes a project that aims to
visualize the expansion and decline of the Portuguese
Empire. Two distinct forms of visualization artifacts were
produced, one relating to the expansion and the other to
the decline. The first makes use of The Lusiads to extract a
general tone for the Portuguese achievements. A series of
images were produced displaying the analysis. The second
artifact is an animated sequence that displays the evolution
of the British, French, Spanish and Portuguese empires
during the 19th and 20th centuries. An animated sequence
produced in this context was able to get more than 340,000
views, traducing a viral spreading. In this work, great care
was given to the aesthetics and design of the visualization
artifacts. Some design options are evidenced. Finally, other
forms of visualization that merge the previous ones are
discussed as a natural evolution for this ongoing project.

Index Terms — Digital narrative, Education,
Information  aesthetics, Information  visualization,
Portuguese history.

I. Introduction

The history of Portugal is often emphasized around the
rise and fall of its Empire. The Portuguese Empire was
arguably the first global empire in history. “It was also
the longest lived of the modern European colonia
empires, spanning almost six centuries, from the capture
of Ceuta in 1415 to the handover of Macau in 1999".
(1]

The past extent and prestige of the Portuguese
Empire contrasts with its influence in the modern world.
It can be argued that the realization of a disrupted status
of the Portuguese towards the world is patent in today’s
way of being and thinking of the Portuguese people.
Most of the times this redlization transates a plain
perception of loss when in fact the Portuguese history is
capable of engage a multitude of other realizations.

Nowadays, the Portuguese heritage can be seen all
around the world through its language and architecture.
The process that made this heritage was a long
succession of events that require contextualization. In
the same way those historical facts that led the
Portuguese Empire to a peak should be envisioned in a
wide global context. The vastness of the Empire, its
influences and threats in a global context and a timeline
of amost six centuries constitute a rich and complex
data source. This data is able to feed an intuitive
visualization that permits the extraction of knowledge
and contextualized opinions and conclusions.

This is an ongoing project that starts with several
experiments about the evolution of the Portuguese

Empire. The project aims to build a set of visual pieces
capable of agreeably inform and contextualize the
events that make the Portuguese Empire history. Every
visual piece will be a complement of another or it will
make part of a more complex piece. In this way the
pieces traduce an iterative evolution of visualization
artifacts that complement each other. Several datasets
are explored with different visual approaches,
accordingly to the information that aims to envision.
These experiments shall evolve to more interesting
visualizations, integrating different visual approaches
and discovering the key facts in the Portuguese history
and their most peremptory relationships.

The structure of this paper consists first in the
discussion of how this project fits into information
visualization and which visualization strategies shall be
explored. This is followed by a brief overview of the
related work. Then the executed visualization artifacts
are presented explaining its processes, implementations
and displaying their results. The first experiment
consists mainly in analyzing the occurrences of the most
frequent words in The Lusiads. The second artifact is an
animated sequence that displays the evolution in extent
of the four biggest maritime empires in the 19th and
20th centuries. Finally, a merge of the described
visualizations is discussed in conclusions and future
work.

I1. Information visualization

Information visualization is colloquially referred to map
complex relationships to a more tangible and
understandable graphic space. Strictly, it is often
defined as the use of computer-supported, interactive,
visual representations of abstract data to amplify
cognition [2, 3]. Usually abstract data is referred in
contrast to physically based data used in scientific
visualization. In fact there is no reason to assume that
both types of data cannot be used in the same
visualization. In the same way, interactivity is a set of
techniques that increase the effectiveness of
contemporary visualization artifacts, but its presence
should not be imperative in the definition of information
visualization. What is peremptory is cognition
amplification via the extraction of relevant knowledge.
In this project the visualization of information is
recognized as a process. This process is not only about
the design of the information throughput, but it consists
too on an iterative narrowing of its purposes — the
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knowledge to be extracted and what is considered
relevant is in research.

Aesthetics are not formally a purpose of information
visualization. Recently with the popularization of
information visualization there is a trend of taking
aesthetics into account and even constitute them as an
objective [3]. Having said that, it should be stated that
aesthetics were carefully embraced in this project not as
a glorification or purpose, but as a mean to increase the
expressivity of the visualization artifacts. [4]

The kind of information being visualized is
inherently a pathway to invest in visualization
techniques like storytelling where the variable time is
explored.

I11. Related work

The work Shapes of Portugal from Manuel Lima [5]
constitutes a series of visualization artifacts about the
administrative divisions of the current Portuguese
territory and their population, name, size and
foundation.

One technique that intrinsically relates with this work
is the counting of the first letters and first words of all
the names of the Portuguese territorial divisions,
concluding about which are more frequent.

Another similar technique to the ones being described
in this work is the temporal display of the creation of
territorial divisions during one thousand years. One can
observe in which year a certain division was created,
and in which periods that occurred more often.

The artifact from Shapes of Portugal that is most re-
lated to the purpose of this work is The Smallness Syn-
drome — The End of an Unjustified Excuse. This artifact
analyzes the current area of Portugal and contextualizes
it with all the areas of every country in the world. It
finally displays Portugal, not as a small, but as a
medium sized country in the world and European
contexts.

Fernanda B. Viegas did some short experiments
considering The Lusiads. [6] Those aim at plain word
counting, and do not consider the analysis of their
relative frequencies.
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Fig, 1. Grayscale The most frequent words in The Lusiads.
Several irrelevant words are displayed.
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IV. The Lusiads

The Lusiads — Os Lusiadas — is a Portuguese epic poem
by Luis Vaz de Camdes first printed in 1572. [7] The
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Lusiads represents a national epic where the Portuguese
voyages of discoveries are narrated. The main events
narrated are the formation of the Portuguese nation with
the moor expulsion and the birth of the Empire with its
early expansion. The factual plot ends with the
discovery of the maritime route to India.

The historical facts that The Lusiads narrates are
embellished by fantastical interpretations and an epic
tone towards the Portuguese achievements. This tone
makes up The Lusiads a flourished exacerbation of the
rise of the Portuguese Empire. In that way it is
interesting to translate this drama and enthusiasm to a
visual language that shapes the presentation of the facts
or incorporates the context of The Lusiads in the
representation.

The startup of this analysis to The Lusiads was
simply counting the words on the text. This allows
making some conclusions about the tone on the poem
and put in evidence, the episodes where the narrative is
longer.

The Lusiads consists of ten books — cantos — with a
variable number of stanzas. The total number of stanzas
accounts 1102, each one having exactly eight verses. [7]
Considering this structure, some building details of the
artifact are described as follows.

The poem was adapted [8] to a XML structure
identifying its books, stanzas and each verse. A program
was written in the Processing language [9] to break each
verse in its words and account for their frequency on the
poem. It was also written a filtering engine that selects
the words being shown as relevant in the context of the
poem. In that way four filtering rules were taken into
account.

1) No word with less than ten occurrences in the
whole poem is counted.

2)  No word with less than two characters are taken
into account.

3) The most common words in the Portuguese
language are not considered like adverbs or pronouns.
Some verbs and other words without a specific
relevancy for the extrapolation of any concept are not
taken into account either. To attain this it was written a
list of more than five hundred words.

4) The pluras in the Portuguese language are
identified and accounted as an occurrence of their
singular form. Thisis a raw morphological analysis that
compares the words and evaluates if they are plural-
singular related.

This core program simply analyzes the text and
writes a file with the N most frequent words and their
global position on the text, which book, stanza and verse
it belongs to and the position in the verse. Thus, the ten
most frequent words on The Lusiads in descending
order of occurrence are:
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TABLE |
TEN MOST FREQUENT WORDS IN EACH BOOK OF THE LUSIADS — ENGLISH TRANSLATION
| Il 1] v Y, \ Vil VI IX X
People People Kings Kings Sea Sea People Kings Useless Sea
Lands Kings Lands People Lands Lands Lands People Waters Alone
Moor Lands People Lands Waters Winds Kings Lands Goddess Lands
Sea Moor Son Kingdom People Gods Sea Gama Beauteous Look at
Island Sea Strong  Weapons  Winds Sky Law Look at Love World
Strong Chest Afonso Life Sky Kings  Peoplehood Moor Vessels People
Captain Sky Kingdom Chest New People City Alone Comely Kings
Sky Behold Chest Alone Coast Lady Alone Enemies Nymphs Island
Mistake Waters Field First Eyes Kingdom Name Vessels Son Name
Waters Winds Death Hard World Against Kingdom Achievements  Alone God

1) Gente—People
2) Tera—Lands

3) Reis—Kings

4) Mar—Sea

5) SOs—Alone

6) Aguas—Waters
7)  Mundo-World
8) Céu-—Sky

9) Reino-—Kingdom
10) Forte— Strong

The first artifact concerning this thematic was a series of
fifty images each referring to one of the fifty most
frequent words in The Lusiads — Fig. 2. For al the
images it was drawn severa lines that all together
represent the total length of The Lusiads and constitute a
grid to position elements over the text. All the occur-
rences of each word were draw with a circle in their
respective position over the grid. This artifact translates
the amount of occurrences of each word in the text as
well as their global and local densitiesi.e. in which parts
of the text is more frequent.

Each book in The Lusiads focus on well delimited
episodes of the Portuguese history. Therefore it is
considered that would be interesting to analyze the
occurrences of the most frequent words in each book.
The core program described above was modified to be
able to count and extract the ten most frequent words in
each book. Table | summarizes the output of the
program, displaying the ten most frequent words for
each book sorted by frequency in descending order.
Again, a series of ten images were created, each for one
of the ten most frequent words in The Lusiads — Fig. 3
and Fig. 5. Each image contains the following
representation primitives:

1) The word to be visualized along with its English
tranglation.

2) Tenvertical lines properly identified that represent
each book with a length proportional to the length in
characters of the book.

3) An area chart that intersects the lines described
above. For each intersection of the chart, its high is

directly proportional to the occurrences of the word in
guestion in the corresponding book.

4)  Lists of the ten most frequent words on each book
sorted by descending order of occurrence.

5) The list of the ten most frequent words in The
Lusiads, sorted by descending order. The word in
guestion is marked.

6) A short description about the visualization artifact.

Os Lusiadas — Gente Os Lusiadas — Terras

Os Lusiadas — Forte Os Lusiadas — Mouro

Fig,2. Grayscale Each figure displays the occurrences of a
certain word in The Lusiads. It is instant to analyze which
words are more frequent and if they appear more often in
specific positions in the poem.

67




ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

Os Lusiadas

Gente People

Fig. 3. Image displaying the occurrence of the most frequent
word in The Lusiads along its ten books. This was the first of
the ten seriesimages. The layout isidentical to Fig. 4-5.

"Os Lusiadas

Ten words

Fig. 4. Cropped additional image that displays the evolution
of occurrences of the ten most frequent words in The Lusiads
aong its ten books. The area charts are sorted in descending
order, from top to bottom, according to the global frequency of
the word.
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Fig.5. Cropped images from eight graphics of the ten series.
From left to right and top to bottom, the words are Lands,
Alone, Sky, World, Kingdom, Strong, Sea and Waters. Please
notice that in al pieces the ten area charts are displayed
simultaneously, but only the one referring to the word in
question is colored. This portraits the purpose of making each
piece part of series, and not a standalone analysis.

One additional image was produced that instead of
displaying the frequency chart for one word, it displays
the ten charts at the same time — Fig. 4. The area charts
are vertically separated and sorted, being the top the
most frequent and the bottom the least frequent of the
ten words in The Lusiads. They stack below each other
in order to accommodate space in the composition. This
artifact displays a larger amount of data in a more
compact way then the previous series of ten images.
Nevertheless, it loses the more monochromatic elegance
of the previous pieces and weakens the typographic
sobriety that exposes each tone. This disturbs the clarity
of the message that is to be transmitted.

V. Visualizing modern empires decline

Another main focus of this project aims to the
visualization of the decline of the Portuguese Empire,
analyzing historic fact and contextualizing these events
among other major world players.

The Lusiads are a source of information for the early
formation of the Portuguese Empire. As stated before it
constitutes a biased vision of the historic facts. Being
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interesting to explore this vision, analyzing raw
historical datais another valuable approach. The decline
of an Empire is often made of abrupt and large events
that reduce its power and prestige as aworld player. The
attention given to those events constitutes a crude narra-
tive that fits well in the rawness of the historical data.

The decline of an Empire should be contextualized in
the respect to the world conjuncture. A sample of that
could be to also display the evolution of analogous Em-
pires. One way to translate the evolution of the power of
an Empire can be through the land that it controls in any
historical moment. Thus, one peremptory manifestation
of its declineis a continuous loss of land.

Having those purposes and strategies, it was analyzed
the decline of the British, the Spanish, the French and
the Portuguese empires during the 19th and 20th
centuries. Those empires constituted the top four
maritime empires by land area in the referred centuries.
[10] Those centuries were chosen because during them
the Portuguese empire had its peak and decline until the
modern days. The maritime empires were chosen
because they constitute analogous colonial empires in
territorial organization and thus had similar objectives
and faced similar problems. Also, the evolution of
maritime empires is abrupt and dramatic along time,
being able to set an interesting tone in the visualization.
The limitation to four empires was motivated by two
reasons — the number of empires to be displayed had to
be limited to make the understandable with such amount
of data; the Portuguese empire is the forth largest
maritime empire by land area. All the selected empires
were at their peak during the 19th and 20th centuries.

The loss of land by an empire is sparse aong the
time, bringing an idea of continuity that fits naturally in
an animated sequence where the data can be displayed
as an historical narrative. Starting as the world’s biggest
powers and ending reduced to the original mainland
constitutes the thought where the empire representation
should not be one of a rigid body. Considering that,
some building and design details of the visualization are
described as follows.

For the representation of each Empire is used a circle
that looks and acts like a soft body, being attached to an
impression of dissolution. The area of each circle is
directly proportional to the land area of an empire. Al-
though it should be noticed that due to the soft body like
behavior, this area is not assertive during collisions that
consequently change the shape of the circle. The shapes
of the territories aren’t used because they don't add
relevant information, deceiving the perception of actual
areas and disturbing the shapes harmony of the
composition. [11]

The Processing language was used to produce the
animated sequence that simulates the evolution of the
four empires from 1800 to 2010. For fluidity and
visualization space it was chose a frame rate of 30fps

and a size of 1280x720 pixels. The simulation year is
incremented once per second, producing a video of 3
minutes and 21 seconds.

Each circle displays a label identifying the
corresponding empire. A XML file was written and
interpreted with 117 lines of data manually collected
from Wikipedia [10]. Each line corresponds to an event
in the history of the empire, that could be a growth —
annexation of new land, or a loss — formation of a new
independent nation. Every event contains the name of
the territory in question, its land area and the year of the
event. The precise year of independence is sometimes
historically hard to determine, so by rule it were
considered the first manifestation of the urge for
independence (e.g. declarations of independence).
Dominions of an empire were considered parts of it.

The soft bodies behavior was implemented building a
skeleton for each circle through particles connected with
springs [12, 13]. Springs are also used to implement the
forces that act in the simulation world, being able to
present a behavior that includes collisions, attractions,
repulsions, etc. For this purpose, al the bodies were
interconnected with springs that only distend if the
distance of the bodies isinferior to certain minimum.

The simulation also exhibits the following behaviors
1) Thefour main empires were continuously attracted
to the middle of the simulation world, colliding against
each other, traducing a continuous search for power.

2) Six year prior to the independence of a territory,
its starts growing a new circle over the perimeter of the
corresponding empire's circle. This new circle has no
body like properties and grows until it reaches the area
of the territory that will gain its sovereignty — traducing
the tension of the forthcoming separation.

3) When a year of independence is reached, the
previous circle disappears and a new body is created
that immediately tends to repulse from its former
empire. This represents a mitosis like split that is an
analogy to the event.

4)  On the moment of the split, the empire shrinks to
its actual area. The nation just formed carries a label
with its name and the color of the empire in a darker
tone.

5) The new nation is not attracted to the center, but it
collides with all the other bodies. It displays this
behavior for almost 7 seconds and them fades away
giving room to forthcoming nations to be visualized.

This video is online [13-15] and had been viewed
more than 340,000 times by the date of writing of this
paper. It had been described as a ludic narrative with
good visuals that can be used in teaching.
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Fig. 6. Theempiresin the beginning of the simulation. Fig. 7. A relative Portuguese hegemony prior to the
split of the Empire of Brazil.

Fig.8. The Portuguese as the biggest modern maritime empire Fig. 9. The British hegemony in 1915.
in 1974.

French india

Pakistan B _
?:;g&?m Mauritania Spanish

p Morocco
Togo

Cameroon

C African

Ly Madagascar
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Tunisia
% French
Guinea Morocco

Fig. 10. Cropped image of the simulation in 1960 when a vast quantity of French colonies gain independence. It is notorious how
tumultuous times are easily perceived.
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V1. Future work and Conclusion

This project constitutes a series of visualization artifacts
that contextualize the Portuguese Empire expansion and
decline in certain historical periods. Different kinds of
contextualization could be successfully extracted from
complex historical plots.

The Lusiads, being a glorifying narration of the
Portuguese early expansion, allowed the extraction of a
tone set via feelings and elements presented in the
poem. This analysis contrasts with the crudity of the
facts displayed in the animated sequence of the empires
decline. Those two approaches constitute an antithesis
that shall be further explored in the future.

The animated sequence produced in this work was
able to gather attention of graphic designers,
information visualization enthusiasts and history
teachers. Its quick spread through the social web (e.g.
blogosphere) constitutes with 340,000 views an
indubitable viral nature.

The future steps will be to merge in a harmonic way
the two explored approaches of contextualization. Both
programs and approaches shall be further developed and
reutilized. One purpose is to trace a parallelism between
the factsin The Lusiads and the actual historical events.
That visualization artifact shall bring together the
climate extracted from The Lusiads and the historic
tensions towards rival empires. Further information as
the geographical position of the events shal be
included. Plus, interactivity with the timeline and the
empires or elements to display will be added.

Beyond this, future work can also lead to a distance
from the current objectives that place the Portuguese
Empire as the center of attentions. In fact, one can
decide to visualize the complex relationships between

the world's biggest empires, treating Portugal as a
regular world player.
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Abstract — The paper scrutinizes the common
trend of Do-It-Yourself (DIY) as a creative practice of
contemporary media art and youth culture, which became
widespread through the Internet, hacker communities and
the open source movement. It discusses the integration of a
playful approach towards a ludic interface for media
education. The paper suggests the creative development of
low cost interactive DIY-whiteboards in education hacking
the Wiimote, a motion sensitive controlling device
consisting of a blue tooth interface and a powerful infrared
camera, using the free software (developed by Chung Lee)
available online. In conclusion the paper looks at the
challenge to further explore the nature of the DIY concept
and Wiimote hacks as an educational model towards a
more user oriented approach to shape technology for
creative processes and learning.

Index Terms — interactive whiteboards, DIY,
media art education, digital technology, hacking

|. Introduction

In Germany, the introduction of interactive
whiteboards in education has not been unproblematic.
The use of such digital technology at school is often
perceived critically among teachers. The reasons put
forward for this are numerous — e.g. the compulsory
replacement of the traditional chalk boards as introduced
in Hamburg, the missing introduction of appropriate
pedagogical models, the lack of media skills and
confidence of teachers to use such technologies as well
as the time frame of school lessons in traditional
classroom settings often being cited. Teachers stress the
problems and constraints, rather than embracing the
opportunities opening up using such technology in
creative ways. The opportunity of creatively shaping the
whiteboard technology by the teachers and learners
themselves was not in the picture of whiteboard
production companies commercial strategies so far.
However, the lack of motivation of educators using such
tangible media was the starting point for the research
undertaken in the field of Whiteboard technologies and
its implementation through teacher training. Further
there is a profound disconnect of knowledge transfer to
be noticed at different levels: Firstly between research
and development in computer science institutions and
educational research, and accordingly media and art
teacher training. Secondly there are huge gaps to be
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bridged between university and school level as well as
between the arts and sciences. However, interactive
whiteboards bring together the physical activity space of
our body with the digital spaces of the computer through
Tangible Media, that is, a graspable interface which
alows for integrating motion and getting away form
teacher-oriented classroom settings. Reimann [1] and
colleagues [2] have stressed the importance of Tangible
Media based on the findings of the model project on
Theory and Practice of Integrated Arts and Computer
Science in Education (ArtDeCom, 2001-03). It looked at
a more holistic, body-oriented approach to support
media literacy through the active design and
programming in interdiciplinary art education. However,
as with most digital cutting edge technologies at this
very moment of transition, the introduction of
interactive whiteboards in education has not been an
easy task. In Germany the idea was deat with
differently at the level of the German Lander. For
example, Hamburg was the first city to introduce the
compulsory use of such technology obligatory at all
schools in general education. The initiative even pushed
towards a replacement of chalk boards which caused big
debates among teachers, in educational institutions, as
well as in professional associations concerned with
impoving teacher training. Following from those
particular conditions, the media skills of teachers using
such technology are developed at different levels across
the country. Also interactive whiteboard technology is
still perceived rather negatively by quite a few of the
teachers. Such situation is replicated in the diverse sub
systems of the German education system at regiona
level. The lack of interest and motivation as well as
missing mediation of appropriate pedaggical models to
teach and learn using interactive whiteboards, was the
starting point for the research undertaken. It aimed to
meet the future of education by implementing fresh
thinking and ideas, towards opening up for innovative
approaches which motivate teachers and educators to
use such technologies in a creative way, rather than
simply applying a given software disliked, which comes
along with the whiteboard technology available on the
market.

One of the main problems faced is, that the idea of
shaping of technology was and still is not in the picture
of whiteboard production companies, nor is it on the



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

agenda of pedagogues, nor on the ministires’ concerned
with education, as for the most part they are not familiar
with the technology, nor do they claim to hypothese
what technology could look like in terms of a better
quality, improved usability and advanced user friendly
interfaces facilitating teachers access. The shaping
principle introduced by Rauner in the context of CIM
and vocational education places the human being in the
center of the shaping process. The shaping of
technology is considered being an active,
communicative and participative social process to be put
into practice by the individuals involved in the overall
design process of technological systems [3]. According
to it, the shaping process requires for shaping
competence of the people involved [4]. From a media
education perspective, the common trend of DIY
supports the dimensions of shaping skills to be
developed in our outlined example in the framework of
designing self made whiteboards (mis)using Wiimote
control hacks. From an art education point of view,
which claims to support creative processes, and mediate
the reflexion of artistic strategies by aesthetic
experiences opening up the human senses operating in a
holistic way, DIY can be seen as a didactic tool to
facilitate creativity in terms of aesthetic processes of
acting and thinking. However, the opportunity of
creatively shaping the whiteboard technology by the
teachers and learners themselves was not in the picture
of the whiteboard production companies and their
business strategies so far. As if it was meant to be
opposed to the negative perception of interactive
whiteboards, it seems to be little surprise that one of the
leading commercial products available on the market is
named ‘ Smartboard’.

I1. Interactive whiteboard technology challenging
education and teacher training

It may not be going too far to say that the
technological developments, particularly the new
interactive whiteboard technology — as the digital media
in general — are challenging the present structures of
educational institutions with learning, for the most part,
still being organised according to the the traditional
teacher-oriented classroom setting. Despite optimistic
industry predictions of whiteboard producers and
sustained governmental support puhed by the ministries
of education of the Lénder, instances of effective
practice in using whiteboards for learning often remain
isolated, and initiatives of replacing traditional chulk
boards radically without outlining and implementing
apporpriate  pedagogical models fail to prove
sustainablility.

However, before examining the problems attached to
interactive whiteboards in education, one might as well
firstly look at the purpose and function of the traditional
chalk board in a class room setting, which can be

percieved both as a means of control and object of
communication placed in the center of the classroom
setting. Secondly we need to analyse the teachers
reasons to criticize such technology. Since many
teachers dislike using the technologies because they can
not see the point, that is, the additional values added
through the media specific entension [5]. The issue of
the media specific extension is of increasing importance
inthe context of media education, addressing why a
particular medium is selected in a specific education
process.

The shaping of such technologies to develop learning
environments using devices such as Wiimote, which
serves as a model rather than a brand in our example,
may be seen as an outcome of learning in itself. Such
processes have the potential to support situated and
context based learning, as exemplified in projects
undertaken at the University of Education Freiburg
(2008/9) and the University of Flensburg (2009).

I11. Media specific extention and opportunities opening
up using interactive whiteboard technology

The German verb of “to understand” (“begreifen”)
ethymologically stems from the verb “greifen” which
translates “to grasp”. However, this is little surprise as
the child learns and discovers the world through
grasping objects around him or her. Following from it,
we stress the increasing importance of Tangibe Mediain
education, on which the interactive whiteboard
technology is based on. The latter is of importance in the
context of the increasing digitaisation and the
disembodiment attached to it, as well as in the
framework of increasing numbers of virtual identities,
and objects in 3D Internet spaces as discussed in earlier

papers [6].

V. DIY asacommon trend in media art and digital
youth culture to inspire innovation in education

Do-it-yourself can be seen as a global trend bringing
together strategies and approaches of media art such as
hacking (art) as well as youth culture based on social
network communities disseminating software as well as
new ideas and instructions to hack common
technological devices through the Internet. The idea of
DIY not only relates back to the issue of bricollage
introduced by Levi-Strauss [7], but it is closely
connected to the shaping principle mentioned earlier in
the context of shaping technology.

DIY instructions in the field of misusing hard- and
software are becoming commonplace and widespread
through magazines like the MAKEzine, which claims to
bring “the do-it-yourself mindset to all the technology in
your life. MAKE is loaded with exciting projects that
help you make the most of your technology at home and
away from home. We celebrate your right to tweak,
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hack, and bend any technology to your own will.” as
indicated on the Web site [8]. Craftzine, the sister
publication, claims to be “dedicated to the renaissance
that is occurring within the world of crafts. Celebrating
the DIY spirit, Craft's goal is to unite, inspire, inform
and entertain a growing community of highly
imaginative and resourceful people who are
transforming traditional art and crafts with
unconventional, unexpected and even renegade
techniques, materials and tools; people who undertake
amazing crafting projects in their homes and
communities’, as indicated on the company’s Web site
[9]. Another example is “Instructables’ a “web-based
documentation platform where passionate people share
what they do and how they do it, and learn from and
collaborate with others. The seeds of Instructables
germinated at the MIT Media Lab as the future founders
of Squid Labs built places to share their projects and
help others.” [10].

The term of Do-It-Yourself translates to the German
term of “Marke Eigenbau” (Do-it-yourself construction)
described by Friebe and Ramge [11] as a globa
movement identified as being opposed to the wide field
of mass production. The application of the DIY-
principle is an example to show how technology is
blurring disciplines such as arts, computer science, and
design. Artists working in the field, such as Ralf
Schreiber who offers “practical workshop where the
participants can build their own individual sounding
modules and/or simple solar robots.” His basic
workshop concept is non profit (participants pay only
for the electronic parts). He stresses the point that there
are more workshops in co-operation with the so called
“friendly artists’, an initiative supportuing the idea of
open source. [12]

Landwehr and Kuni [13] looked at DIY in the context of
electronic art and defined DIY as follows: “Do-it-
yourself can be applied to al types of work and
handicraft performed about the house. However, when
the term is used in the context of art work, it takes on a
broader meaning: here, do —it —yourself implies that
really everyone is capable of being productive, maybe
also in a creative and artistic way. This aso holds true
for electronic art, which for a long time was considered
highly specialized, complex, cumbersome and
expensive.”

The authors also stress the relation between DIY and the
concept of bricolage introduced by Levi-Strauss in the
first chaper of “La Pensée Sauvage’ (1968 [14]. He
used the term of bricolage "to describe any spontaneous
action, further extending this to include the
characteristic patterns of mythological thought. The
reasoning here being that, since mythological thought is
all generated by human imagination, it is based on
personal experience, and so the images and entities
generated through 'mythological thought' rise from pre-
existing thingsin theimaginer's mind.” [15].
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As technology gets less expensive and former high
technology gadgets and devices have become available
on the consumer market, the use of technology for most
people in Western societies becomes common. Also the
open source movement contributes to the change
towards open access, as it will be explained later in the
paper using the example of free software available
online for Wiimote hacks by Lee (2008) [16].

Why is the introduction of Do-It-Y ourself important the
context of education? Firstly, the issue of low cost plays
an important role in the context of implementing new
hard- and software at educational institutions such as
schools known for their low budgets. Secondly, DIY can
be seen as the application of educational theory, that is,
pedagogical constructivism and open pedagogies are
being applied in education (and inital teacher training).
The global crisis in education and human resource
development and the need to improve education are
often being cited. Accordingly, fresh ideas to trigger
innovation should be on the agenda of educational
research these days. However, in Germany research has
been undertaken to look at media education in a more
creative and interdisciplinary way, bringing together
core disciplines concerend with the shaping, designing
and using media. As stressed in the context of integrated
arts and computer science education, the actively
shaping of media technology can support the
understanding of the computer as a shapeable medium,
as opposed to the common idea mediating the computer
as amagic black box. Making transparent the processes
of an algorithmic machine that computes, was identified
as being an important part of media literacy which goes
beyond common approaches of teaching software
applying skills[17].

“In 1968, George Land gave 1,600 5-year-olds a
creativity test used by NASA to select innovative
engineers and scientists. He then re-tested the same
children at ages 10 and 15. The test results were
staggering! 98% at age 5 registered genius level
creativity, 30% at 10 year and 12% at 15 years of age.
The same test given to 280,000 adults placed their
genius level creativity at only 2% ! [...] Land concluded
that non-creative behavior is learned” [18]. One
guestion to be derived from it is: how can we change the
educational practice, conceptions and misconceptions
applied in most school systems everyday towards fresh
thinking to support creativity and innovation? To us,
one answer lies in the issue of how technology available
on the consumer market is dealt with and introduced in
education: For the most part it is applied without
realising the implicit ideology of the hard- and software
implemented. The second key seems to be based, as
mentioned earlier in the paper, on the lack of shaping
the technology available by the users themselves, that is,
the teachers and learners are rather asked to consume
media technologies according to the given instructions,
rather than experimenting with it in creative processes.
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Therefore the paper suggests to look at the media
practice of youth culture and artists, as artistic strategies
bring together diverse methods and practices which
might help us to transform education creatively, rather
than getting stuck in the old thinking models designed in
an era, when digital technology was not in place to the
extent as it is available on the market and embedded in
our daily life nowadays.

Furthermore, the issue of hacking technology can be
perceived as metaphor, that is, a more general approach
to hack traditional models of education through DIY
practices. The latter means to get away from traditional
teacher-oriented classroom settings towards more
project and team based practice with learners who
collaboratively solve problems and co-construct
knowledege about how to make things work. DIY can
be seen in the context of hacking education as
introduced by Wilson, which is part of the global
ongoing debates of restructuring education and the
rethinking of educational practices, the changing role of
ingtitutions in terms of de-ingtitutionalizing the
individual, as well as edu-punk which are key words in
the current debates in education and research
widespread through the blogosphere and discussed on
new (un)conference formats such as bar camps, edu
camps and in socia networks. “Hacking is about *mis-
using* certain toolsto achieve a particular goal. Hackers
need a great amount of creativity and are required to
know really well their toolkit. Who, if not us is
designated to hack education.” [19] .

V. Developing interactive DIY -whiteboards through
Wiimote hacks

One of the most remarkable pioneers in the field of
DIY whiteboards was the computer scientist and
software developer Johnny Chung Lee. He not only
presented a low cost concept of a DIY interactive
whiteboard system which became widespread though
the Internet and his famous TED tak. Rather his
development serves us as an educational model. He
opened up for new fresh thinking about appliying such
technology in education, that is at school and university
level: His idea of hacking the Wiimote can be seen as an
important step towards a new and broader idea of the
screen, that is, a new generation of interactive and
mobile screens, such as foldable displays. The idea of
“Foldable Displays tracked with the Wiimote” [20]
presents flexible surfaces or any kind of new Fluid
Interfaces [21], which become displays through the
projections. In terms of education, any object of the
learning environment might become a screen for
displaying and manipulating learning contents and
objects, such as videos, interactive text, animations,
simulations and the like. Foldable displays extend the
common thinking model of projections to be used in the
context of (PowerPoint) presentations only towards the

overall Mixed Reality interaction and learning space. In
the future, not only objects of the classroom context,
such as tables, can be be thought of and used as
interactive displays. Umbrellas, portable fans (blowers)
or papermade folders might become flexible screeens:
The imagination of teachers and learner is not limited to
particular objects.

In the following, the shaping process of the technology
is described in more detail. A variety of interactive
Whiteboard technologies exist on the market,
trigonometric whiteboards operate on infrared light. for
entering the exact position an infrared pen is required.
The components of the Wiimote whiteboard are as
follows: The Wiimote-based whiteboard is an
interactive whiteboard which communicates with the
computer viainfrared technology. Its' central element is
the motion sensitive remote control of the Nintendo Wii
(Wiimote), available on the consumer market. Because
of the implemented powerful infrared camera as well as
its Bluetooth interface it can be mis-used for the
developent of alow cost whiteboard. For the realisation,
an infrared pen serves as the main infrared signal
transmitter. Though infrared pens are available on the
consumer market, we suggest to developed them
according to instructions available online by the learners
themselves. The hardware needs to get connected to the
open source software developed by Johnny Chung Lee
(2008) [22] available for free download on the Internet.
The latter is of interest in the context of school
education and teacher training at institutions with low
budgets. Combining such hard and software tools, the
functionality of an interactive whiteboards is supported,
without being depandant on a particular high tech
projection board of common interactive whiteboard
technologies available on the market. The hard and
software works together through the bluetooth interface
of the computer. For the projection a data projector is
required (see below for details).

wimole whiteboard .

AL

Fig.1: Overview of the arrangement incl. Wiimote, data
projector, IR pen, and PC
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Fig. 2. Infrared pen
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Fig. 3 Wiring diagram for IR pen (circuit diagram/ connection
scheme)

V1. Conclusion

Hacking the Wiimote control device can be seen as
metaphor for a new educational model of creatively
shaping technology and through such procees to make
transparent media technology which is considered an
important part of media literacy (Reimann, 2006) [23].
It leads us to hack traditional models of media education
in terms of hypothezize about what classroom settings
as well as teacher training could look like in the future.
It might also facilitate the process of applying new
pedagogical models.

The technologies to develop such interactive shapable
whiteboards using Wiimote exist. They serve us as a
model for a more general approach to shape technology
as it is sold on the market. The misuse and hacking of
media technology gadgets and applications is known
well from the arts context, identified as artistic strategies
of artists experimenting with new tools, devices and
media. The challenge is to further explore the nature of
the concept of DIY and the hacking of devices such as
the Wiimote to co-develop or appropriate with learners,
technologies which can support such creative
approaches towards any technology. School teachers
and their pupils as well as educators at university level
and their students can use, shape and construct such
technology collaboratively. From an interdisciplinary
education perspective, a variety of learning contents are
being supported, such as knowledge about the technical
construction, the electronical wireing, and its interplay
with computational modeling realised through the
software. Artistic work methods and contexts are of
high importance in such approach. Through the shaping
process, the traditional meaning of the whiteboard in
education — a means for communicating learning
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contents — changes towards an indepth understanding
and learning about the technology though design
processes. The self made low budget technology does
not only serve in terms of the traditionel chalk board
idea applied to interactive mediaz The medium of
interactive whiteboards becomes the central object of
the learning content supporting a new level of media
literacy which goes bexyond the simple familarity with
an interactive technology. The latter can be perceived as
an act of construction and design, which is mediated
through design and ams to initialise processes of
understanding of the media. At the same time through
the process of interacting with the technological
environment learners themselves can construct and
shape the processes within the learning space. Art
educators should be aert to new digitaa media
technology and tools which might open up opportunities
for artistic acting to engage students in shaping media
technology creatively in more playful and experiential

ways.
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Resumo — Nosso conceito de espaco foi
construido de diferentes formas e orientado pelos
paradigmas que encontramos no processo de evolugdo do
nosso conhecimento enquanto humanidade. Aqui
abordamos alguns conceitos de espaco aplicados as
poéticas artisticas conectadas ou transpassadas pelas
tecnologias, que fazem perceber e recriar a visdo de
mundo. Essas obras sdo, em grande maioria, processuais
com midias emergentes. Para que se compreenda essa
dindmica, aspectos conceituais sobre estética e poética sdo
lancados. Como os dispositivos de tecnologia moével, ou
midias locativas, tém possibilitado alta variedade de
conexdes pervasivas entre as pessoas, entre pessoas e
maquinas ou apenas entre maquinas, também os conceitos
de pervasividade e ubiquidade sdo enfocados. Ocorre
ainda, uma transdisciplinaridade entre diversas areas do
conhecimento humano, gerada pelo entrecruzamento que
foi patrocinado pelas mudancas que a proépria tecnologia
em movimento cibernético com o ser humano, comportou.
Em suma, aqui abordamos de forma mais direta os
aspectos poéticos e processuais da producgdo artistica no
ambito da mobilidade e de forma geral, apenas
contextualizadora, os problemas do espago hibrido com
tecnologias moéveis.

Palavras-chave — Convergéncia das midias,
espaco hibrido, midias emergentes, midia locativa, obra
processual, poética da mobilidade.

I. Introduc&o sobre as influéncias poéticas e
estéticas

A situacdo espacial hibridizada, propria das midias
locativas, acende interesses no sentido de desvendar que
vantagens e problemas so trazidos para todos os
campos do conhecimento humano. No contexto aqui
enfocado, nos interessa especialmente as influéncias
poéticas e estéticas que dai possam advir. Percebe-se
gue 0 ambiente pervasivo oferece possibilidades de lidar
de modo diferente com o nosso cotidiano, tanto quanto
COM NOSS0S processos de criagdo artistica

Por isso, vasculhar 0 modo como os especiaistas de
varios campos tém tratado o assunto € interessante para
que se possa localizar um apoio no sentido de encontrar
paradigmas significativos & nossa época. Um pensador
altamente critico, mas nem por isso negativista € Milton
Santos. Ele vé na globalizagdo um caminho para novas
formas de posturas politicas e criativas.

Segundo ele, “a técnica das méguinas exigia
investimentos macigos, seguindo a massividade e a
concentracdo dos capitais e do préprio sistema técnico.
Dai a inflexibilidade fisica e moral das operagoes,
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levando a um uso limitado, direcionado dainteligéncia e
da criatividade. Ja o computador, simbolo das técnicas
da informag8o, reclama capitais fixos relativamente
pequenos, engquanto seu uso € mais exigente de
inteligéncia. O investimento necess&rio pode ser
fragmentado e torna-se possivel a sua adaptacdo aos
mais diversos meios. Pode-se até falar da emergéncia de
um artesanato de novo tipo, servido por velozes
instrumentos de producéo e de distribuicéo.

Dir-se-4, entdo que o computador reduz -
tendencialmente — o efeito da pretensa lei segundo a
qual a inovagdo técnica conduz paralelamente a uma
concentragdo econdmica. Os novos instrumentos, pela
sua propria natureza, abrem possibilidades para sua
disseminagdo no corpo social, superando as clivagens
econdmicas pré-existentes.

Sob condicBes politicas favoraveis, a materiaidade
simbolizada pelo computador é capaz ndo sO de
assegurar a liberagdo da inventividade como torna-la
efetiva.” (2004: 164) [1]

Observando o pensamento de Milton Santos nos
perguntamos se 0 open source, as atitudes de midia
ativismo e algumas agles hackers ndo sdo uma grande
demonstracdo desse tipo de modificacdo politica
favorével da“nova globalizagio” [2] que ele sustenta. E
exatamente a partir dessa facilidade do uso dessas
tecnologias, da “docilidade” das técnicas, como ele
costuma dizer, que se vé& o surgimento de poéticas com
midias locativas.

Essa nossa fala também é um chamado ao cuidado
que deve ter o artista no seu processo de criacdo, no
sentido de que, dada a grande oferta de hardware e
software, e da variedade de tipos de usos que ele tende a
fazer dos equipamentos, suas obras possam estar sujeitas
a homogeneizagdo. Ou seja, cada vez mais se vé
repeticbes de solugbes plésticas, baseadas em
tecnologias computacionais de mesma natureza,
utilizadas por diferentes artistas.

Isso é relevante desde que, de posse de um
microcontrolador e do endere¢o de féruns de discusséo e
distribuicdo de programas open source, qualquer pessoa,
com capacidade ldgica, é capaz de criar dispositivos
qualificaveis como midia locativa e deles fazer o uso
que lhe convier, inclusive artistico. Se, por um lado essa
é a vantagem da situacdo. Por outro, ela se torna um
grande fator inflacionario de poéticas similares ou
esvaziadas, 0 que, possivelmente, as descaracterizaria
como poéticas. A faceta positiva mais interessante € a de
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que na inflagdo reside o trampolim para o surgimento de
outras poéticas.

Na busca pela prépria poética, o artista incorre em
repeticdes das propensdes dos conjuntos maquinicos que
opta utilizar, por proximidade ou facilidade. Surge entdo
um grande desafio: construir sua poética gracas e
apesar da facilidade de uso dos equipamentos, e da sua
entrada naquilo que Flusser [3] chamou de “caixa
preta”.

[1. A poéticanaprética

Um exemplo de préatica, que tenta escapar da
homogeneizagdo, pode ser dado com as obras da
exposi¢do “Em Meio” que inaugurou dentro do evento
7° ART' em Brasilia. Ali encontramos uma grande
variedade de modos pelos quais o artista trafega, a fim
de construir sua poética, utilizando-se de midias
emergentes. Como nosso interesse, neste texto, aponta
para as midias locativas, € interessante observar uma
coincidéncia de aportes tecnolégicos, porém diferentes
resultados plasticos. Notamos entre uma das nossas
obras", intitulada “Corpo expandido” e a obra de Tiago
Franklin, intitulada “BTBR” , existe essa
correspondéncia.

No trabalho de Tiago Franklin o visitante da
exposicao, desde 100 metros de aproximacdo da obra, é
“lido” pelo sistema de rastreamento do Blue Tooth do
celular, e sua chegada é “anunciada” no celular virtual
do computador, sendo projetada a frase “o visitante x
estd aqui”. Cria-se uma situagdo pervasiva, onde,
mesmo sem ter conhecimento disto, o visitante se
comunica com 0 espago expositivo.

A frase “Vocé estd aqui” também existe no nosso
trabalho. A partir dela, a idéia de corpo expandido €
colocada em cheque. O trabalho foi feito copiando o
posicionamento do Museu da Republica, em Brasilia,
segundo o Google Maps. Esse ponto foi alocado em trés
gradagOes de aproximacgdo diferentes e impresso em
chapas de plastico. Esse ponto marca o inicio de uma
poesia potencial, que deve ser lida e construida pelo
visitante. A situacdo é simples: ao entrar no espaco da
instalagdo um sensor de presenca faz mostrar ao
visitante seu posicionamento no mapa. Ao correr oS
olhos pelas vias que foram agregadas ao site especifico,
expandindo o0 mapa inicial para parede e teto do Museu,
0 visitante, agora leitor interativo, inicia um percurso
visual que o informara que, ele ndo estd em outro lugar
além de “aqui”. Se ele fizer ou receber uma ligagdo no
seu celular, varios pontos do mapa comegam a acender.
Assim, ao mesmo tempo em que ele estd conectado a
qualquer lugar do mundo, e também ao proprio site
especifico, a obra continua questionando sua verdadeira
posicdo no espaco. A idéia é examinar 0s conceitos de
espaco e lugar, tdo caros as midias locativas. Mas,

diferente da obra de Tiago Franklin, a acdo deve ser
buscada pelo visitante.

Fig. 1. A Instalacdo Corpo expandido” durante interagéo de visitante.
Pode-se ver os leds acesos pela interferéncia das ondas do celular.

Todavia, ambas as obras abordam, de maneiras
préprias, as situacBes de pervasividade que vivemos, no
minimo ao denunciar a forte presenca das ondas que, ao
mesmo tempo em que nos servem, nos tolhem e nos
invadem silenciosamente.

A percepcdo dessas obras insere a transformagéo do
nosso modo de estar no mundo, do nosso senso de
espacialidade e de referéncia do limite corporeo.

Outro exemplo é o trabalho Sensitive Rose"™ de
Martha Gabriel, desta vez apresentado em outro espago
expositivo, mas abrangendo uma espacialidade mais
hibrida. Essa hibridez é tomada conforme se ver4 mais
adiante sobre o conceito de espaco.

Fig. 2.
recebe a incluséo de um desejo, formando a aura vermelha ao redor da
imagem de QRcode correspondente. (Imagem: Martha Gabriel)

A obra “Sensitive Rose” no momento em que o sistema
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A obra foi lancada no Nokia Trends 2008, em S&o
Paulo e também participou do E-poetry 2009, em
Barcelona. Ela convidava o interator a participar
contando seus desejos, utilizando seu celular, ou apenas
pela internet. Essencialmente, Sensitive Rose visa
“mapear desejos das pessoas”. A interface metaforiza
um rosa dos ventos onde, no norte, aparecem as
colaboragfes que representam o numero maior de
desejos dos participantes.

A participagdo pela internet, todavia, ndo permite a
“leitura” dos desejos. Pois esses sdo traduzidos para
QRcodes e, portanto, s6 podem ser traduzidos pelos
aparelhos com capacidade para tal, como celulares e
PDAs.

[11. Identidade expandida como poética

Da mesma forma, os procedimentos do artista, no
empenho de realizar suas obras, mudam, assim como as
poéticas e 0 modo de veicula-las, e assim também a
identidade da obra se transforma. Pensando nisso,
viemos" [4][5][6]desenvolvendo a idéia de que a
identidade da obra tem agora um corpo expandido assim
como expandiu sua fisicalidade.

O conjunto de propriedades especificas, relativas ao
meio de cada obra, sdo definidores da sua identidade.
Essa identidade aparece vinculada ao formato, atrelado a
fisicalidade, em que se apresenta a obra. H4& uma
estrutura que aparece em cada um dos formatos em que
ela é veiculada, por isso haveria uma nova estrutura
quando o formato fosse modificado

A idéia de ampliacédo da identidade se baseia no senso
de que ha obras cuja propriedade e ter a identidade
expandida pela multiplicacdo dos meios onde ela é
veiculada. Mas consideramos que existe também uma
possibilidade na transversal que é a da mistura, da
hibridagdo dos formatos criativos.

Um exemplo de obra com identidade expandida pode
ser dado com o projeto de Peter Greenaway, “Tulse
Lupper Suitcases” apresentado no SESC Paulista (S&o
Paulo, Brasil) em 2007.

Ali observamos que a identidade geral, o conjunto da
obra é visto como uma congregacdo de varios meios
(palco, instalagdo, filme, video etc...). O artista esta
falando de coisas muitos similares em meios diferentes.
Tais meios estdo congregados pela poética que o artista
inseriu no trabalho. Teriamos entdo um corpo ampliado
- da obra - e assim ampliada a sua identidade. Esse
procedimento seria dar um corpo muito maior aquilo
que seria a obra original - se pudéssemos separar - a
trilogia filmica “Tulse Lupper Suitcases” do restante da
evolugdo do projeto. Mas temos que examinar a
intencdo de que esse corpo expandido da obra se dé. Do
contrério, estariamos tratando apenas da semiose, 0 que
também néo seria pouco.
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No caso de Greenaway, vemos explicita, na poética
da obra, a idéia de expansdo. Aqui cabe um paréntese:
aquilo que se tem confundido com estética, em geral se
trata da poética. E importante frisar que a poética dos
artistas muda conforme eles modificam a sua pesquisa, 0
trabalho, a sua intencdo. Assim novas poéticas vdo
sendo construidas, configuradas. Quando isso acontece,
a estética também é modificada, havendo uma
retroalimentagdo continua. Aqui estamos considerando
0s conceitos sobre estética e poética trazidos por
Pareyson.

Conforme nos traz Pareyson [7][8], a estética seria
algo de valor filoséfico que estuda — como uma das
fungdes — aquilo que e é o procedimento do artista.
Assim a estética se resume pelo aspecto filoséfico
enguanto a poética pelo programético. A poética define
quais seriam os propositos do artista com a sua obra.”

Dessa forma, ndo é possivel separar poética e estética.
Elas caminham juntas. Isso pode ser exemplificado
falando-se sobre a relagdo entre o equipamento e a
linguagem, que sé podem ser separados para analise. '

Outra forma de ver a poética é tratando-a como aquilo
que é a expressdo do senso estético da época vivida.
Mas ndo existe uma relagcdo de conseqiiéncia entre as
poéticas de periodos subseqiientes, ligados por ordem
cronolégica. Isto é, ndo ha uma ldgica linear de eventos
entre aquilo que € a poética de um periodo e 0 que serd a
poética do periodo vindouro.

A razdo disto é que, tanto o sistema da arte como o
sistema social é complexo. Sendo assim, ndo nos é
possivel saber qual tipo de amarracdo serd feita entre 0s
elementos desse sistema para que uma nova poética
surja, ou seja localizada.

Olhando retrospectivamente serd possivel perscrutar-
se um caminho légico que nos permita reconhecer o
percurso trilhado para aquele aparecimento, aquela
emergéncia poética. Vao se criando subsistemas que, de
alguma maneira, afetam as partes e essas partes poderdo
gerar uma emergéncia em linearidade temporal, mas ndo
de evento. Apesar de ndo haver uma continuidade
légica, de linearidade temporal, ha uma Idgica de inter-
relagfes. Ou seja, acdo sistémica.

IV. Existe um paradigma?

Uma poética pode surgir na forma de uma “porta” de
possibilidades que foi aberta, mas que s6 serd retomada
muito tempo depois, quando outras condi¢bes do
sistema fizerem com que uma conexdo de dé,
justificando o seu aparecimento. Olhando para o evento
do ponto de vista do presente s6 se conseguira entender
o trajeto feito de tras para frente.

Assim, se olhdssemos para o futuro, ndo seria possivel
saber pra que lado iria a ruptura. Mas, de alguma
maneira, toda a ruptura é sempre uma pseudo-ruptura,
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pois, em geral, ela fica latente em algum lugar do
sistema da arte.

O paradigma da época fica obrigatoriamente implicito
no trabalho do artista. Pode ser na temética, na técnica,
na tecnologia ou na linguagem. De alguma maneira |4
estard a relagfo inequivoca com o paradigma, mesmo
que ela ndo possa ser lida no momento da execucédo da
obra do artista, e mesmo que este ndo estivesse
buscando, conscientemente, essa relacéo.

Isso € 0 mesmo que dizer que, conforme a ética, a
légica e a estética de cada tempo se da o aparecimento
das poéticas.

Examinemos entdo: qual seria o paradigma de nossa
época? Esta ndo pode ser uma resposta simples, nem
pretendemos da-la.  Também ndo podemos nos
aventurar a localizar um paradigma como valido
individualmente para nossa contemporaneidade. Mas
sabemos que a pervasividade, encaminhada pelas
tecnologias computacionais e crescente miniaturizacdo
dos dispositivos, permite aceitar um encaminhamento de
uma idéia de conexdo de ambito global, em escala
nanomeétrica, entre espacos, dispositivos e seres como
sendo um paradigma significativo.

Se o artista cria ligado aos paradigmas das épocas, e
se a palavra chave da computagdo pervasiva é
mobilidade, parece coerente considerar a existéncia de
um terreno muito favoravel ao surgimento de um novo
tipo de poética: a poética da mobilidade.

E esse tipo de poética que temos visto aparecer em
muitas experiéncias com midias locativas. Inclusive na
exposicao “EmMeio”, citada anteriormente.

Essas experiéncias, nem sempre enfocadas como
artisticas, denotam um novo tipo de relagdo com o
espaco. Nesse contexto, a hibridizacdo — do espago
virtual com o espaco fisico — se torna um lugar comum
no contato entre as pessoas, mediado por dispositivos
moveis de conexdo."

Os atores dessa relag@o invocam modos dindmicos -
ladicos ou ativistas - para materializar pensamentos na
efemeridade das agBes que, em suma, s6 valem pela
memaria que se constrdi delas. Seja nas mentes, seja nos
dispositivos.

Esse modo efémero ensina a lidar com o espaco
também de maneira alterada, onde ndo é possivel mais
localizar-se, como individuo, relacionado a objetos, mas
também a fendmenos de porte virtual.

Ai também é modificado o senso de corporeidade,
pois ndo é mais possivel ignorar as situacdes
telematicas, onde o corpo ocupa um espago mais
expandido do que de costume. E onde o coletivo tende
a somar a nogao de corpo a agdo do outro.

V. O conceito de espago

Da mesma forma que mudou nosso senso de
corporeidade, também o conceito de espago foi alterado.

Examinando uma parcela dessa transformagéo, temos o
pensamento de Bollnow [9], que descreve 0s Varios
tipos de espaco que localiza, sem, entretanto, entrar na
teméatica do espaco hibridizado entre ciberespaco e
espaco vivido. Esses tipos de espagos, enfocando suas
transformagbes sdo resumidos em quatro fases
encontradas na seguinte citagéo:

“1- Uma delas é a confianca ingénua no espaco, 0
sentir-se abrigado da crianga, que entdo, numa vida
posterior, pode continuar como um sentir-se abrigado
natural, irrefletido, na casa e na patria. O homem é aqui
fundido com seu espago, encarnado num modo
imediato.

2- A segunda é o estado sem patria ou sem teto. O
espaco se revela aqui em seu carater estranho e sinistro.
O homem se vé perdido nesse espaco.

3- Disso resulta, em terceiro lugar, a tarefa da
recuperacdo do sentimento de abrigo pela construcéo da
casa. (...) Surge assim um espaco interno que abriga,
separado do mundo exterior. O espaco ameacador ndo
desaparece, ele somente é deslocado do centro e
empurrado para a margem.

4- Entretanto, pelo motivo de cada casa feita pelo
homem se mostrar vulneravel (...) resulta como ultima
tarefa vencer novamente a imobilizagdo num invélucro
fixo e recuperar uma Gltima sensacdo de abrigo num
espaco, que j& ndo é o espaco proprio da casa, fundado
por seres humanos, mas, enfim, é o vasto espaco em
geral. Cumpre, pois, passar sobre a aparéncia em si
prépria empedernida de uma sensagdo de abrigo
artificialmente criada e sempre somente iluséria e
chegar & outra sensacdo de abrigo, aberta, na qual a
espacialidade ingénua é recuperada num nivel mais
elevado.” (323-324)

Nesse ponto, nos surge a pergunta sobre como
Bollnow trataria esse espa¢o hibrido midiatizado
locativamente. Embora tenhamos usado uma edicdo
recente, seu texto foi escrito em 1963 e ndo nos fornece
uma abordagem que encaminhe uma resposta. Mas
podemos ensaiar uma ampliagdo em uma das vias de
suas consideracBes, apoiados na sua fala acerca da
necessaria ampliacdo do conceito de espa¢o hodol6gico
de K. Lewin, estudado por Bollnow. Esse conceito
descreveria “os sistemas de caminhos sobre os quais se
alcanca” lugares no espaco, sendo esses lugares fora da
casa (2008: 217). Bollnow [9] ai nos diz que

“0 conceito do espaco hodoldgico foi desenvolvido a
partir da atividade humana relacionada ao
comportamento sensato nas estradas, a pé ou em
veiculo. Trata-se de um movimento relativamente vasto
na paisagem, cujos locais especificos eu busco
caminhando ou em veiculo. A partir daqui, €
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desenvolvida também a estrutura desse espago.
Inteiramente diferente, porém, é a articulacdo do espago
onde eu permanego parra realizar o meu trabalho, e para
passar meu tempo livre. (...) Na rede dos caminhos, eu
me movo quase sempre no plano horizontal, de modo
que a rede de caminhos possa ser representada na
superficie, cartograficamente. Ja o alcancar e tomar nas
maos é sempre um buscar em todas as dire¢cdes, mesmo
para cima e para baixo, de modo que aqui se estrutura,
logo de inicio, um espaco tridimensionalmente
expandido.”( 218)

V1. Conclusdo: infovias

Ligando-se entdo o conceito de “espago hodoldgico” a
outro conceito de Bollnow, o do “espago vivenciado”[9]
(14), que ele ndo confunde com o vivido, cogitamos se
a relacdo entre espagos vividos através das redes e das
midias locativas inserem uma nova categoria de espago
vivenciado, sendo esta hibridizada entre expectativas
geradas na relacdo entre espagos através das maquinas.
Isso pode ser relacionado ao espaco hodoldgico, porém
incorporando, além das vias, as infovias.

Através da computagdo em geral, mas com grande
énfase na pervasiva™, estamos construindo outro tipo
de corpo. O diferencial que se apresenta é que esse
corpo é intercambiado de forma continua. Entre acéo
local e a distdncia ele tende a amplificar algumas
capacidades perceptivas em detrimento de outras. Por
isso, é claro, ha algum tipo de ganho.

Estamos elevando-nos para outro grau de percepcdo
do nosso mundo e conseguindo imaginar esse corpo de
forma super expandida, mas quando estamos na situa¢do
de super expansdo, atraveés da computacdo pervasiva,
pode ser que partes do nosso corpo passem a ser sub-
utilizadas. Isto é, é provavel que, se minimizarmos as
funcbes do corpo, percamos algumas habilidades. Mas
para ndo incorrer nesse problema podemos parar de usar
0 computador e ir para nossos compromissos de
bicicleta, ou caminhar na praga, substituir o elevador
pela escada ou por uma corda do lado de fora do prédio!
Pode-se ainda desplugar os computadores vestiveis e até
o celular! Pode-se escolher as formas de compensar a
dependéncia da situacdo de pervasividade.

Isso, entdo, modifica 0 que somos. Fazemos, mesmo
sem querer, uma construcdo paulatina daquilo que é o
ser humano. Modificamos 0 nosso corpo e nosso cérebro
de forma inequivoca[10][11].

Mas é possivel aproveitar desses sistemas. Estamos
nos comunicando, produzindo em outras areas,
qualificando e facilitando nossas a¢Ges e modos de
intervir no mundo, ha vantagens que ndo podemos
esquecer. Mas todas as vantagens ainda podem carregar
uma problematica, que ainda ndo é possivel mapear, e
em alguns casos, se quer, prever.
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Porém sabemos que ndo existe um modo pelo qual
algo ou alguém colabore sem fazer parte. Estamos
sempre na situacdo relacional, seja entre seres
bioldgicos ou em situacdo cibernética. Isso pode gerar
circunstancias de dificil administracéo.

Um grande problema poderia ser a parte biol6gica
tornar-se de tal maneira gerenciada pela parte maquinica
que a primeira ndo tenha mais efeito ou acéo. Isto é, se
perderia o poder de deciséo como se viu na ficgdo criada
no filme Johnny Mnemonic™, onde o personagem perde
o controle das informagdes que tem na mente, desde que
elas passam a ser gerenciadas, ou antes, subtraidas pelo
esquema de controle.

Embora o caso do filme seja uma situagdo ficcional,
sabemos que a modificagdo das estruturas mentais
devido a implantes j& é possivel realizar. Porém, so
quando essa tecnologia tiver a sua distribuicdo
potencializada é que poderemos saber se a afec¢do foi
positiva ou negativa. Mas isso ndo € novidade: nosso
cérebro vem sendo modificado desde sempre. Isso
acontece paulatinamente, conforme evoluimos, mas
também acontece agressivamente quando alguém
explora  alteragcbes  temporarias que  geram
consequiéncias, as vezes desastrosas. Sabemos isso
desde o LSD. Os pagés sempre souberam disto. Na
verdade, desde que se notou que um cogumelo venenoso
modificava a atuacdo do cérebro, que criava certas
aberturas na percepcéo, as pessoas usavam-no conforme
decisdo prépria. O problema quanto ao uso de implantes
se dara se a decisdo desse uso ndo vier do préprio
usuario. Mas ainda nos sentimos relativamente
tranquilos, desde que decidimos, com larga escala de
liberdade, o que queremos fazer da nossa vida. Ainda
podemos escolher como viver, apesar de toda a pressdo
que o proprio ambiente fornece. Mas é claro que a
relacdo com os dispositivos maquinicos, especialmente
os de alto grau de inteligéncia, deve trilhar um trajeto,
de nossa parte, de confiabilidade comedida. Mais ou
menos como 0 modo com que se confia num céo.
Sabemos que ele pode morder sem avisar. Ou seja, para
que possamos permanecer como humanidade, temos que
vigiar nossas acfes com relacdo a maquina. Nao
podemos simplesmente produzir maquinas sem pensar
na idéia de permanecer. E, apesar do medo da
suplantacdo pela maquina que surpreende, com
frequiéncia, nossa imaginacdo, temos permanecido.

Esse medo de que a maquina nos consuma é um medo
histérico. Sempre houve esse mito, que partiu da
concepcdo, e também do imaginario, do monstro, e que
se associou a idéia do rob6, que vem e suplanta o
homem, surgida na era industrial.

E um medo esta anexado as questdes de identidade.
Mas somos nés que definimos qual o grau de invasao
que permitiremos, ou até onde deixaremos a maquina
fazer parte da nossa vida. Se deixarmos de existir como
humanidade, serd porque assim permitimos. Mas como é
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da nossa esséncia permanecer, apesar de existirmos
nesse campo de tensdo, de uma maneira instintiva o que
vamos visando mesmo é a permanéncia, neste planeta,
ou fora dele.

O pior risco é ndo saber lidar com a sensagdo de
prazer que se pode ter ao viver numa situa¢do ubiqua,
onde o corpo se expande, e se é colocado numa situacéo
imatérica. Temos o corpo todo reposto no ambiente
virtual imersivel*, ampliando nossa agdo numa situagéo
agradavel. Essa situacdo é perigosa por mexer nas zonas
de prazer do cérebro [12][13][14] e essa situacdo
carrega o risco da dependéncia. A pessoa pode viciar-se
nessa situacdo. Isso pode acontecer tanto quanto a
dependéncia ao cogumelo de anos atras.

H& ainda um problema sécio-politico: os sistemas de
controle dos governos podem tomar um &mbito de
monitoracdo invasiva, abusiva, que podem encaminhar
para catastrofes sociais inimaginadas. A estrutura
ditatorial pode ser facilitada com as tecnologias. O
contexto gerado, todavia, sofreria das mesmas premissas
que fazem desabar esses sistemas, igualmente, 0s
resistentes, de modo paradoxal, seriam auxiliados pela
mesma tecnologia que os fez sucumbir. Nesse ponto
vale a pena citar mais uma vez Santos [2], que diz que

“as familias de técnicas emergentes com o fim do
século XX — combinando informética e eletrdnica,
sobretudo — oferecem a possibilidade de superagdo do
imperativo da tecnologia hegemdnica e paralelamente
admitem a proliferagdo de novos arranjos, com a
retomada da criatividade. (...) Aqui, a producdo do novo
e 0 uso e a difusdo do novo deixam de ser
monopolizados por um capital cada vez mais
concentrado para pertencer ao dominio do maior
nimero, possibilitando afinal a emergéncia de um
verdadeiro mundo da inteligéncia.” (2004: 165)

Assim, embora o “Grande irm&o” nos ronde, sempre
existirdo falhas e brechas para qualquer sistema opressor
desabar. A durabilidade dos mesmos, em proporcdes
universais de tempo, acaba sendo pequena. Aqui ndo
cabe a discussdo sobre as consequiéncias trazidas para 0s
seres humanos envolvidos, pois na medida de tempo da
vida de cada um, o peso deve ser pensado de outra
maneira. Mas o conjunto dos sofrimentos de um grupo
social imprime formas de acdo futura, que visam
proteger as novas geragdes dos mesmos problemas. Por
isso, mesmo o sistema opressor, de algum modo
encaminha as modificacbes de natureza positiva, em
busca da continuidade, da durabilidade do homem na

terra, e no Universo.
[15]

" # 7° Encontro Internacional de Arte e Tecnologia,
organizacdo de Suzete Venturelli e do Instituto de Artes da
UNB - Brasilia. A exposi¢cdo “EmMeio’’ teve concepgdo
arquitetdnica de Téania Fraga. Nesta exposicdo apresentei trés
obras envolvendo o celular. Sdo elas: “Enjoy the silence” —

Nessa mesma seta de transformacdo trafega o artista
em seus modos de producdo, que, de forma inequivoca,
altera seus processos de cria¢do, tanto quanto altera a
percepgdo que a coletividade tem sobre o ser humano,
como sobre a arte. E a arte permanece, porque o ser
humano ndo mede a aventura de viver. Nessa aventura
reside a criagéo.
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v Apresentei esse conceito no Encontro Nacional da ANPAP
de 2008, em Floriandpolis. Estd publicado nos Anais do
encontro sob o titulo “A identidade da obra de arte como corpo
expandido nas estéticas tecnolédgicas”. Estou trazendo-o como
nova hipétese de pesquisa dentro do meu projeto “O potencial
performatico e as interfaces hipermidias no viés das estéticas
tecnoldgicas”, que desenvolvo no Grupo de Pesquisa em
Multimeios, inscrito no CNPq, do qual sou lider.

Y Mais sobre esses propositos podem ser vistos em C. Salles.
Redes da Criacdo — Construcdo da obra de arte. Sdo Paulo:
Horizonte, 2006.

"' Sobre a relagdo entre artista, obra e equipamentos, entre
outros aspectos estéticos, convém examinar C. Gianetti.
Estética Digital — Sintopia da arte, a ciéncia e a tecnologia.
(Belo Horizonte: C/Arte, 2006), assim como D. Higgins.
Horizons. The Poetics and Theory of the Intermedia.
(Carbondalle and Edwardsville: Southern Illinois University
Press. 1984.) e também Tavares e J. Plaza. “Processos
criativos com os meios eletrdnicos: poéticas digitais™. (So
Paulo: Editora Hucitec, 1998.).

Vi Mais informacBes sobre essa mediagdo podem ser
encontradas em A. Lemos. Cibercultura e mobilidade: a era
da conexdo. Zaragoza: Raz6n y Palabra, n 41, 2004.

O termo computagdo pervasiva € fregiientemente
confundido com computacdo ubiqua. Embora usados para
aplicagbes muito proximas eles tem diferencas. Podemos
destacar a diferenca entre os dois termos explicando que a
computacdo ubiqlia é ndo invasiva, visando auxilio na
realizacdo de tarefas cotidianas de forma invisivel, ou seja, faz
intercAmbio do usuario com seus espacos de convivio. Mark
Weiser, pesquisador do Xerox PARC, criou o termo
“Ubiquitous computing”, publicado em 1991. Ja a computagéo
pervasiva tem natureza tanto mével quanto de locacéo fixa;
méximo de miniaturizacdo dos componentes que atuam na
hibridizacdo das acfes controladas da parte maquinica, ou
esponténeas da parte bioldgica. Assim, podemos dizer que o
termo pervasivo € abrangente do ubiquo.

%O Filme é de 1995, foi dirigido por Robert Longo e teve
como ator principal Keanu Reeves.

¥ Tenho usado esse termo para definir a situagdo que se coloca
em espacos midiatizados com interacdo. Prefiro esta palavra
por entender que a imersdo ndo é condi¢do do sistema
maquinico, mas daquele que usufrui das possibilidades para
imersdo que esse sistema compde. Assim, 0 espaco da obra,
portanto a obra, é imersivel j& que comporta a qualidade de
permitir ou induzir possibilidades de imersdo que, no entanto,
sO acontecerdo se o interator assim o permitir entregando-se ao
agenciamento.
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Das Geometrias aos Sistemas como Obra de Arte

Andréa Machado Oliveira e Hermes Renato Hildebrand

UFRGS, Porto Alegre, Rio Grande do Sul, Brasil

UNICAMP/PUCSP, Campinas, S&o Paulo, Brasi|

Resumo — A nogdo de identidade estabelecida pelo
modelo renascentista e cartesiano d& lugar a um
imaginario com varias possibilidades perceptivas e com
uma grande diversidade de pontos de observacdo com base
na teoria das redes. Hoje, os signos digitais estabelecem
novas perspectivas de relacionamentos e conexdes sociais,
ambientais, politicas, psicolégicas, entre outras, que nos
obrigam a repensar nossos paradigmas de percepcao.
Deixamos de privilegiar os modelos centrados e passamos a
tratar dos modelos acentrados que primam pelos
processos, redes e estruturas multilineares e
multifacetadas. Obra, artista e interatores compdem um
processo relacional e um sistema como obra de arte.

Termos Indexados - Arte, Tecnologia, Matematica,
Geometrias, Redes e Sistemas.

Abstract — The idea of identity as established by the
Cartesian model has given place to an imaginary endowed
with a variety of perceptual possibilities as well as a wide
range of points of view based on the theory of networks.
Now, digital signs create new relational perspectives and
social, environmental, political and psychological
connections which require a rethinking of our paradigms
of perception. Instead of privileged centralized models, we
reflect on decentralized models which take into
consideration processes, networks and multi-linear and
multi-faceted structures. Work, artist and interactors
comprise a relational process and a system as a work of art.

Index Terms - Art, Technology, Mathematic,
Geometry, Networks and Systems.

. Introduc&o

O objetivo do presente artigo é discutir e
problematizar os pressupostos que determinam 0s
espacos de representacdo artisticos e matematicos deste
o ciclo materialista industrial ocidental até a
contemporéneidade com a ideia de sistema como obra
de arte em espacos de representacBes digitais. Neste
sentido, apontamos que a nogdo de identidade forjada
pelo modelo cartesiano, que determina um sujeito
observador que mantém uma distdncia do objeto
observado, hoje, é substituida pela nocdo de
subjetividade e pelas  estruturas  processuais
multifacetadas e multilineares dos sistemas em rede.

No comego deste ciclo, as produgdes eram artesanais
e nossos sensores eram os olhos e as mdos. Com a
invencdo das maquinas, noOsSsOS sensores naturais
passaram a serem mediados pelos sensores mecanicos.
E, a partir da descoberta da eletricidade e do mundo
subatémico, passamos a interagir com tudo através dos
sensores eletro-eletrénicos e digitais, densamente

mediados. Assim, estivemos a ampliar nossa capacidade
perceptiva através da criagdo de suportes, ferramentas e
linguagens.

Na cultura ocidental as representacGes baseadas na
geometria euclidiana foram, paulatinamente, sendo
substituidas, no imaginario dos artistas e cientistas, por
representagdes das geometrias ndo-euclidianas e, mais
recentemente, pelos signos de natureza topoldgica
baseados, nas teorias das redes, dos grafos e dos
sistemas complexos.

De fato, as representacdes que hd muito estiveram
apoiadas em pontos fixos, em unidades discretas de
tempo e espaco, na identidade de objeto e de sujeito e
em conceitos univocamente determinados, ddo lugar as
redes, a multiplicidade de conexdes e relacionamentos
através das interfaces tecnoldgicas de informacdo e
comunicacdo, especialmente as  digitais, que
estabelecem convergéncias entre as midias e as
linguagens. Encontramos  diferentes formas de
compreender 0 espago, 0 tempo e o espago-tempo, bem
como, o conceito de identidade, de sujeito e de
subjetividade.

Arte, Ciéncia e Tecnologia sempre estiveram
interligadas, influenciando uma no pensamento da outra
e, atualmente, integram-se através de uma infinidade de
formas de observagdo. H& um diélogo construtivo entre
elas, organizado por um pensamento que busca se
esgotar em cada época. Aqui, escolnemos abordar, de
modo amplo, trés momentos distintos de tal relacdo: do
séc. XII até séc. XVIII - periodo pré-industrial, do séc.
XVIIl até metade do séc. XX - periodo industrial
mecénico e, a partir dessa data até os dias de hoje -
periodo eletro-eletrénico e digital.

No primeiro momento, a nogdo de identidade
estabelecida pelos modelos dos mateméticos René
Descartes (1596-1650) e Gerard Desargues (1591-1661)
determinam meétricas que solicitam um distanciamento
entre 0 sujeito que observa e aquele ou aquilo que é
observado. Isto é, a noc¢do de identidade é estabelecida
por pontos discretos, tempos, lugares e sujeitos
determinados, por objetos pré-definidos, e pelo conceito
de existéncia.

J4 na Idade Moderna, 0 homem aparece separado da
natureza, tornando-se um objeto de estudo independente
e passando a ter propriedade de seu corpo.
Conseqiientemente, torna-se controlador e responsavel
por ele. Segundo Denise Sant’Anna,

O controle sobre o corpo é, portanto, indissociavel da
esfera politica. [...] Como se a subjetividade moderna
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emergente ndo pudesse se afirmar sem o
desenvolvimento de uma objetividade cotidiana:
aquela do célculo matemético que fornece a medida, o
significado de cada gesto e de cada palavra. [1]

O corpo, como territério divino, foi desacreditado pelo
mundo mecénico que afirmava que o mistério é entender
0s problemas, as inten¢des do homem, sua esséncia e
seus principios. A verdade, neste momento, se situa no
mundo humano regido pelo mecanicismo que buscou
um ponto fixo no corpo centrado no cérebro. Depois do
Renascimento, as técnicas manuais ganharam a luz da
racionalidade, deixando de ser consideradas como arte
menor, conforme  preconizadas  por  Platdo
anteriormente.

Nesse periodo passa-se do mecanicismo para a
termodinamica, tudo se torna mével quando a maquina
torna-se autbnoma. Deus ndo estd mais dando corda,
pois tudo é regido pelo motor. Simondon [2] coloca que
0 séc. XIX produziu uma filosofia tecnolégica
tecnocratica, porque se reduziu aos motores e ndo as
regulagdes.

De acordo com Sant’Anna [3], 0 corpo € uma usina de
transformagdo de alimento em energia, conduzido a
partir da dialética da linha de montagem: funciona e néo
funciona. N&o se pode parar de funcionar, até o prazer e
0 6cio necessitam ser justificaveis. Tudo deve gerar
energia. O homem se autoproduz, se autotransforma
pela disciplina. Busca superar Deus ao fazer mais réapido
e melhor do que ele.

Pode-se ficar entre ser espectador do funcionamento
das maquinas ou ser responsavel pela organizacdo dos
conjuntos técnicos ao colocar as maquinas para
trabalhar; progresso demonstrado, ndo mais no arteséo e
sim no engenheiro (o0 organizador do conjunto de
trabalhadores e maquinas). O homem que pensa o
progresso ndo é o homem que trabalha.

Hoje, notamos que o conceito de verdade-absoluta,
certeza e as tendéncias em direcdo ao centro esfacelam-
se e, gradativamente, sdo substituidos pelas verdades-
relativas, incertezas légicas e conceitos que acentuam as
caracteristicas periféricas e as bordas dos fendbmenos. A
intensa troca cultural a que somos submetidos e a
quantidade de informagdo que nos sdo disponibilizadas
permitem uma infinidade de novas conexdes que, ao
serem tratadas de forma interdisciplinar, nos conduzem
aos conceitos de interatividade, processos e a
virtualidade das redes fisicas e das redes mentais.

I1. A Geometria do Ponto de Fuga e a Paisagem

Na famosa afirmacdo de Descartes: “Penso, logo
existo”, encontramos um sujeito constituido em sua
subjetividade como centro das reflexGes, um sujeito
estavel, univocamente determinado, individual e fixo no
tempo e no espago. Ao analisar as caracteristicas deste
periodo observemos o que Lucia Santaella tem a dizer.
Para ela,
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de acordo com essa imagem, a existéncia do sujeito é
idéntica ao seu pensamento. Trata-se da idéia de um
sujeito racional, reflexivo, senhor no comando do
pensamento e da agdo, cujos pressupostos
atravessaram as filosofias kantianas, hegelianas
fenomenoldgicas e até existencialista. E essa mesma
imagem de sujeito que esteve subjacente, até
recentemente, &s principais teorias sociais e politicas
ocidentais. [4].

Nas palavras de Albert Direr, parafraseando Piero
Della Francesca, “primeiro é o olho que vé; segundo, 0
objeto visto; terceiro, a distancia entre um e outro" [5].
Na obra “O Casal Arnolfini” de Jan van Eyck - 1434
verificamos que o ponto de fuga é determinante na
construgdo da pintura. Nesse quadro encontramos a
frase “Jan van Eyck esteve aqui” fazendo uma
referéncia clara a importancia do olhar do observador
que, além de determinar a estrutura perspectiva da obra,
também indica a presenc¢a do autor refletido no espelho
ao fundo com um registro documental estabelecido pela
obra. No campo da matemética, os modelos nos ajudam
a estabelecer os padrdes de representacdo da natureza e
das producdes.

Neste periodo, os sentidos sdo organizados através dos
aparelhos  sensorios  naturais, sem  dispositivos
mediadores. A perspectiva linear, utilizada pelos
matematicos e artistas do periodo renascentista, resume
uma situacdo na qual o objeto é observado por uma
percepcdo particularizada dos individuos e os modelos
de representacdo sdo estruturados a partir da
subjetividade de nossas visdes.

Tal visdo separa cultura e natureza ao fixar o espaco,
em uma nocdo racionalista através da perspectiva e do
uso da moldura como recorte da natureza. Esta forma de
representacdo ndo se encontra apenas no Renascimento,
mas pode ser observada nas pinturas romanas, nos
panoramas do século XVIII, nos ambientes virtuais de
modelagem 3D e, até, nos games dos computadores
contemporaneos, estando sempre calcada na busca de
um ilusionismo do espaco.

Sédo representacGes em que se obtém uma sensacdo de
imersdo via afirmacdo de uma realidade conhecida, uma
substituicdo da pintura pela realidade, da cépia pelo
original platénico. Valorizando apenas uma perspectiva,
muitas vezes elas sdo utilizadas com um valor de
documentario que consolida paradigmas da visdo
dominante, como, por exemplo, no Império Romano
para glorificar as conquistas das batalhas e manter a
unificacdo do Império; ou ainda nos panoramas, nos
quais Oliver Grau questiona a funcéo representativa da
imagem e

a maioria dos panoramas de batalha. A batalha de
Sedan visava “educar” através de um modelo
poderoso, ndo de pensamento democrético, mas de
obediéncia inquestionavel. [6]
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Nesta forma de representacdo, a valorizacdo da
paisagem ocorre devido ao anseio de dominio da prépria
paisagem, uma crenca no dominio da natureza, de
apropriacdo de uma realidade absoluta via um
racionalismo métrico. Para Anne Cauquelin, *“a
perspectiva formaliza a realidade, faz dela uma imagem
que serd considerada real.” [7]. A paisagem
renascentista surge como uma exigéncia do olhar
perspectivo, uma vez que

projeta diante de nés um “plano”, uma forma que se
une a percepgdo; vemos em perspectiva, vemos
quadros, ndo vemos nem podemos ver sendo de
acordo com essas regras artificiais estabelecidas em
um momento preciso, aquele onde nascem a questao
da pintura e a da paisagem. [8]

A paisagem é um decalque na parede, uma narrativa
que fala de um outro, de uma vis&o unilateral de uma
realidade maltipla; presa na moldura, ela recorta o
real e, ao subtrair o excedente, visa aproximar a
ilusdo do dito real idealizado. [9].

A paisagem ilusionista acaba afirmando a crenca que
existe uma realidade absoluta que pode ser representada
de modo inquestiondvel. A paisagem constréi-se no
entre olho e no real, na a¢do de ver. Francisco Varela
corrobora com tal ideia, para ele

A realidade ndo é projetada como algo dado: ela é
dependente do sujeito da percepgao, ndo porque ele a
‘““constroi” por um capricho, mas porque o que se
considera um mundo relevante é inseparavel da
estrutura do percipiente. [10]

Ocorre uma dupla construcéo e, assim,
compreendo porque vejo, e & medida que vejo, mas s6
vejo por meio e com o auxilio do que compreendo que
é preciso ver naquilo que vejo. [11]

Portanto, focando no Renascimento — momento que
solidifica o pensamento ocidental greco-romano,
percebemos uma procura pelo dominio e
mensurabilidade do espaco via raz8o, uma aspiracdo em
possuir a realidade exterior através da categorizacdo e
classificacfo. Esta ambigdo pode ser visualizada na arte
pela lei da perspectiva que domina as medidas de todo o
espaco dando uma ilusdo espacial da realidade; nas leis
da proporcdo que colocam o homem como centro e
medida de todas as coisas; nos estudos cientificos da
anatomia humana e da natureza em geral; na
composicdo espacial que localiza 0 homem como centro
composicional da obra e como observador; bem como
os fisicos, formulando leis que pudessem dar conta de
explicar, mensurar e determinar a realidade exterior.
Observa-se um pensamento recursivo voltado a atingir
uma realidade dada a priori, ficando o ser humano com
papel de observador de algo j& existente, de
contemplador da obra, interagindo primordialmente via
o sentido do olhar e preso a mimese de um real absoluto;

como, por exemplo, a “Escola de Atenas” de Rafael
Sanzio.

Fig. 1 — “A Escola de Atenas” de Rafael Sanzio - 1511, Vaticano.

[11. A Geometria Projetiva e a Arte Moderna

Com as méaquinas e suas tecnologias mecénicas, as
representacdes do espaco fundem-se com o tempo e se
camuflam, gerando os movimentos continuos que sdo
estudados pelos mateméticos através das séries infinitas,
das fun¢des e do célculo diferencial e integral. Tudo é
movimento. Na arte, também podemos perceber estas
mesmas transformagdes no processo de geracdo de
imagem com a fotografia, as telas de cinema e as
representagdes pictéricas dos quadros  cubistas,
futuristas e dadaistas.

Picasso deixa-se influenciar pela deformagdo das
figuras baseadas nos modelos africanos e libera suas
representagdes a expressividade. Com a fragmentacéao
dos objetos, os artistas mostram varios angulos de uma
mesma imagem, ao mesmo tempo. Tal estrutura de
pensamento foi sofrendo alteracdo desde o romantismo,
com as obras de William Turner (1775 - 1851) e com o
surgimento da maquina fotogréafica, rompendo-se com a
barreira figura-fundo racionalista e iniciando-se a
penetracdo em outros niveis da forma e da matéria,
como se V& nas obras impressionistas.

Cézanne, pos-impressionista, rompe com as leis
racionalistas da perspectiva, possibilitando uma imersao
na paisagem “ausentes de si”, como ele proprio
mencionava, ofertando uma perspectiva oriunda dos
sentidos da percepcdo, como se observa na obra “La
Meule” em que ele busca ndo a representagdo da
realidade, mas a estrutura desta realidade. A arte
moderna, no inicio do século XX, faz uma fissura neste
espaco exterior hegemonico e estilhaga-o com o
cubismo, penetra-o com o abstracionismo, questiona-o
com o dadaismo, recria-o com o surrealismo.

Tais movimentos mostram-nos a possibilidade do
perspectivismo nietzscheano — cada perspectiva se
definindo a partir do lugar de onde se olha -, da
coexisténcia de multiplos espacos, da diversidade de
caminhos de entrada na obra, da existéncia de
paradoxos, da inclusdo do acaso, do inacabado, da
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feitra, enfim, de outras nocBes espaciais e temporais.
Faz-se uma quebra da realidade externa como absoluta e
Unica; abre-se a percepcdo para outras realidades
existentes; abalam-se as dicotomias de figura e fundo, a
preponderéncia do sentido visual sobre os demais,
incluindo-se o tatil.

Algumas destas questbes aparecem também na
ciéncia, como a lei da relatividade, a fisica quantica, as
geometrias ndo-euclidianas e a teoria dos conjuntos ndo-
cantorianos. Deixa-se de observar o mundo através de
uma geometria intuitiva e passa-se a estuda-lo através
dos paradoxos e das contradi¢Bes, assim como o de
Zendo, de Aquiles e a Tartaruga. Escher exemplificou
estes modelos quando realizou seus desenhos e gravuras
apresentando os paradoxos gerados por representagdes
tridimensionais que eram realizadas no plano. Ele
elaborou a representacdo de pessoas subindo e descendo
escadas explicitando o verdadeiro labirinto e as
contradigdes.

Walter Benjamin, no livro “Magia e técnica, arte e
politica” [12], fala sobre a arte na era da
reprodutibilidade técnica. Ele questiona alguns
conceitos tradicionais vigentes até o final do século
XIX, como criatividade e genialidade, validade eterna e
estilo, forma e contelido. Com o surgimento da maquina
fotogréfica, e, consequentemente, da reproducdo de
imagens, 0 conceito de autenticidade escapa a
reprodutibilidade técnica ao perder a referéncia ao
original, aquele objeto igual e idéntico a si mesmo, a
uma autoridade que o legitime como verdadeiro, a
tradicdo imposta a ele, & sua aura enquanto discurso
consagrado. A unidade e durabilidade d&o lugar a
transitoriedade e repetibilidade. A sacralizagdo da obra,
ritual secularizado, imp8e uma relacdo de poder,
enquanto a reproducdo aproxima a obra do espectador.
Ao retirar seu invdlucro e destruir sua aura legitimada,
Ihe da autonomia e substitui a existéncia unica por uma
serial. O objeto, sua cépia, sua reproducéo fica cada vez
mais proximo e acessivel ao fruidor. A obra de arte
criada é para ser reproduzida; assim se emancipa cada
vez mais do seu uso ritualistico, no qual a importancia
consistia em que as imagens existissem e ndo que
fossem vistas. Agora, pelo contrario, aumenta sua
exponibilidade, uma vez que elas sdo produzidas para
atingir uma maior visibilidade.

Didi-Huberman aborda em seu livro “O que vemos, 0
que nos olha” [13] a concepgdo de aura em Walter
Benjamin, apresentado duas posturas distintas: uma em
que a aura é vista como um discurso legimado e
instituido, e outra como uma atmosfera da obra. Neste
artigo, o comentario sobre a aura da obra de arte refere-
se ao seu poder de legitimagéo.

Ja Marcel Duchamp aplica o conceito de movimento
aos seres humanos através de suas versdes do “Nu
Descendo a Escada”. A respeito destes trabalhos ele
escreveu que eles ndo eram pinturas, mas sim uma
organizacdo de elementos cinéticos que expressavam 0
tempo e espago através das representacdes abstratas do
movimento. Para ele, devemos ter em mente que,
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quando consideramos 0 movimento representado no
espaco, estamos entrando no reino da matematica e da
geometria.

As representacBes estruturam-se a partir das novas
perspectivas de observacdo, agora, mediadas pelas
maquinas. No periodo industrial mecanico a
racionalidade é levada ao extremo e produz um
pensamento calcado no inconsciente humano que, num
primeiro instante, parece ser paradoxal, assim como as
representacbes de M. C. Escher, porém, em outro
momento passamos a ndo ficar nada surpreso, ao admitir
que os sonhos dizem muito mais sobre as questdes
humanas do que poderiamos perceber conscientemente.

O homem vé gque a maquina passa a ser um importante
meio de producdo e de comunicacéo e conforme Walter
Benjamin [14], consolida-se a industrializacdo
mecanica como o periodo da ‘"reprodutibilidade
técnica". Ao se implantar o novo processo de produgédo
de bens, onde o trabalho das maquinas acrescenta
velocidade ao sistema produtivo, redirecionamos nossas
percepgdes e acBes no mundo. A civiliza¢do industrial
introduz a serialidade em seu sistema produtivo.

IV. A Topologia e os Sistemas em Redes

Hoje, o grau de complexidade de nossos modelos e a
amplitude de varidveis que devem ser consideradas nos
ambientes simulados, nos obriga a buscar novas
perspectivas de observacdo para compreender a relagdo
entre sujeito e objeto. Diante desta abordagem, em que
novas categorias se formulam ou se evidenciam,
encontramos a teoria matematica das redes, que agora
ndo mais enfatiza a idéia de ponto fixo, de tempos e
lugares determinados, de sujeitos e objetos
estabelecidos, mas, busca encontrar a multiplicidade das
formas de representacdo das redes que se interconectam
numa infinidades de possibilidades. Enfim, estamos
diante de ecossistemas que sdo constituidos pela sua
capacidade de gerar relacionamentos entre os “nés” e
através das “conexdes” disponiveis em cada modelo.

A teoria das redes, como modelo, nos permite
observar estas conexdes, a multiplicidade de ambientes
em que podemos navegar, a incerteza diante multiplas
escolhas, a interdisciplinaridade e o carater dial6gico da
linguagem que agora, ndo tem mais 0 centro como
elemento fixo da perspectiva linear, mas esta espalhado
em pontos periféricos numa cartografia e nos diversos
mapas e diagramas que podemos construir com as redes.
Abandonamos o centro e passamos a atuar em todas as
partes e em todas as direcBes. Os pontos periféricos e as
bordas, nos modelos atuais, adquirem valor e
importancia e os pontos centrais dos modelos ora estdo
nas bordas, ora nos centros, ora em outro lugar e as
vezes, em lugar nenhum, modificando-se em fungédo de
variaveis que se alteram a todo instante.

Assim, sem muito rigor cientifico, podemos definir
rede como um conjunto de pontos interligados. E de
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maneira axiomatica, podemos definir rede pelos
conceitos de né (ponto) e de aresta (conexdo - relacéo)
que liga dois n6s. De fato, as redes sdo agrupamento de
pontos (n6s) que se ligam a outros pontos (outros nés)
por meio de linhas (arestas) e nos conduz a uma
estrutura de organizagdo matematica com um grau de
liberdade muito grande determinando estruturas em
processo.

Vamos entdo comecar por uma reflexdo dos padrbes
ldgicos que passamos a visualizar de modo mais
constante. Obviamente, neste artigo ndo serd possivel
abordar com profundidade temas tdo complexos como
todos os modelos I6gicos de representacdo que podemos
identificar nos dias de hoje. Portanto, esta analise, sera
apresentada de forma esquemaética, dirigindo-se
especificamente para alguns sistemas perceptivos
visuais das artes e da matematica.

Ao olhar para a ciéncia, apoiaremos nossas
observagdes na Matematica porque, conforme Charles
Sanders Peirce, ldgico e matematico, a principal
atividade desta ciéncia é descobrir as relagdes entre os
varios sistemas e padrdes encontrados na natureza e na
cultura, sem identificar ao que eles se referem, a ndo ser
em relacdo aos aspectos criados pela prdpria linguagem.
[15] Para isto, o0s estudiosos sempre estiveram
preocupados com o0s tipos de representacfes que a
Matematica formula porque entendem ser esta a
“ciéncia dos padrbes” [16].

Os elementos da visualidade, assim como as
expressdes abstratas, sdo relativas ao tratamento
matematico e, de fato, e de algum modo, as imagens
representam, ou traduzem, as linguagens abstratas,
enquanto as expressdes sdo representacdes destas
formas [17].

Comecemos nosso raciocinio identificando trés
grandes areas de estudo das representacfes matematicas,
sdo elas: a Geometria Métrica que é aquela que
herdamos de Euclides; a Geometria Projetiva que trata
das projecGes e das transformacBes invariantes no
espaco e a Topologia que observa as representacdes
espaciais matematicas na sua forma mais geral.

De fato, as “Imagens Matematicas” [18] produzidas
pela cultura ocidental estruturam-se por algoritmos
extraidos, inicialmente, da Geometria de Euclides,
depois das Conicas de Poncelet, das TransformacGes
Afins de Moebius e Klein, passando por Lobachevsky,
Bolyai e Riemann e pelas Geometrias Nao-Euclidianas,
chegando hoje, as diversas estruturas Topoldgicas:
Combinatérias, Algébricas e Diferenciais abrangendo
grande parte do conhecimento matemaético.

Na Geometria Métrica as transformacdes pautam-se
pela invaridncia das medidas dos é&ngulos, das
distdncias, das é&reas, da continuidade e da néo
possibilidade de deformacdo das figuras. Uma
representacdo do espago que define relagdes internas de
medida e ordem entre os elementos. Sabemos que a
Geometria, inicialmente, é pensada como um ramo da

Matemética e que estuda as formas e as dimenses
espaciais. Ela permite que analisemos as propriedades
dos conjuntos que sdo invariantes sob determinados
grupos de transformac@es. Isto significa dizer que ela
estuda as propriedades dos pontos, linhas, superficies e
objetos solidos e suas relagbes, quando eles sofrem
transformagdes espaciais, assim como, reflexdo, rotagcéo
e translacéo.

Considerada como a ciéncia do espago, a Geometria,
por muito tempo, foi definida com base em cinco
axiomas. Ela foi totalmente formulada e deduzida a
partir destes axiomas, nos textos "Os Elementos”, de
Euclides, por volta de 300 aC. e perduraram por 1.500
anos. A partir da descoberta das Geometrias Né&o-
Euclidianas, que sdo aquelas que ndo necessitam do
quinto axioma para serem elaboradas, nossas
concepgdes fisicas e abstratas do mundo comegam a se
alterar. Os matematicos acreditavam que o axioma das
paralelas poderia ser deduzido logicamente a partir dos
outros quatro. Com as descobertas realizadas por
Lobachevsky, Bolyai e Riemann, a dimensdo dos
objetos e sua espacialidade ganham novos métodos de
analise que permitem a formalizacdo da Teoria da
Relatividade de Albert Einstein.

A criacdo da Geometria Nao-Euclidiana ocorreu a
partir da tentativa de se transformar o quinto axioma em
teorema. O primeiro a entender o problema do axioma
foi Gauss em 1817, e, posteriormente, Janos Bolyai em
1823 e Lobachevsky em 1829. Bolyai e Lobachevsky
admitiam em sua Geometria Hiperbdlica, como ficou
conhecida, a nega¢do do quinto axioma de Euclides e a
validade dos axiomas da incidéncia, da ordem, da
congruéncia e da continuidade. Eles chegaram a
conclusdo que o numero de paralelas deste espaco
geométrico era maior que um. Estas formulacGes
matematicas somente se completaram, em 1854, com
Riemann.

Atualmente, constatamos que existem trés tipos
diferentes de Geometrias: a Hiperbdlica de Bolyai-
Lobachevsky, a Eliptica de Riemann e a Euclidiana.
Com o uso das novas tecnologias digitais, podemos
construir as representacBes ndo-euclidianas de modo
muito fécil.

E com a descoberta destes novos espagos de
representacdo, as idéias topoldgicas comecaram a
invadir o conhecimento matematico da época, dando
vida ao que chamamos de Topologia. Em 1735, Euler
publicou um texto sobre a solu¢do do Problema da
Ponte de Konigsberg, que comega a introduzir
discussdes sobre os conceitos topoldgicos matematicos.
De fato, o primeiro resultado realmente conhecido sobre
Topologia foi realizado por Méebius, em 1865. Em seus
estudos, vemos a descricdo detalhada das faixas de um
lado s6.

Em 1872, Felix Klein ampliou as discussdes sobre os
espacos topoldgicos através da teoria dos grupos,
fazendo surgir a verdadeira concepcdo de Topologia
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[19]. Weierstrass, em 1877, deu uma prova rigorosa do
que seria conhecido como o famoso Teorema de
Bolzano-Weierstrass, introduzindo o conceito de
vizinhangca de um ponto, fundamental para o
desenvolvimento da matematica, dai por diante. Hilbert,
usando este conceito de vizinhanga, em 1902, elaborou
trabalhos sobre transformagdes em grupos diferenciais e
anélises sobre o conceito de continuidade em espacos
topolégicos.

Newton Costa define Topologia como "a estrutura
global da totalidade dos objetos que estdo sendo
considerados" [20], e assim, ampliamos
significativamente os estudos sobre os problemas
topol6gicos, em particular, os estabelecidos para as
redes matemaéticas. Pierre Rosenstiehl afirma que se
alguma forma de conhecimento marca a época em que
vivemos, este fendmeno e o das redes. Segundo ele,

Como todos os fendmenos morfoldgicos profundos, de
caréater universal, o fendmeno da rede pertence ndo sé
a ciéncia, mas também a vida social. Cada um de nos
se situa em redes, correspondendo cada rede a um
tipo de comunicacdo, de freqiiéncia, de associagéo
simbdlica. [21]

A definicdo matemaética de rede é muito genérica. Elas
estdo associadas aos objetos mateméticos pela sua
natureza topolégica. Uma rede é conjunto de vértices ou
nos que podem ser: lugares, memdrias, elementos nos
bancos de dados, pontos de conexao, pessoas numa fila,
casas de um tabuleiro de xadrez, enfim, tudo aquilo que
se caracteriza como fixo. Segundo Costa, os fixos sdo
elementos aos quais atribuimos ou reconhecemos
caracteristicas que neles se sedimentam [22]. Porém, o
que transforma este sistema em uma rede séo as ligacoes
efetuadas entre estes nos, sendo informacgdes que podem
circular tendo estes fixos como baliza e catalisadores.
As redes sdo modelos matematicos estudados pela
Topologia Combinatdria que, por sua vez, vao buscar
referéncias na Teoria dos Grafos. Ja, os Grafos, geram
modelos a partir de um conjunto abstrato de pontos sem
propriedades, e de um conjunto de linhas que possuem a
propriedade de unir dois pontos sem se cruzarem. Isto
demonstra o grau de liberdade axiomatica dos modelos
estruturados como Rede. [23]

Diante destas conceituagdes tedricas, onde novas
categorias se formulam ou se evidenciam, as Teorias das
Redes e dos Grafos, baseada na Légica Combinatoria,
apresentam-se como uma solugdo sisttmica muito
interessante. Os ecossistemas, constituidos pela sua
capacidade de gerar relacionamento entre os “nds” e
fluindo pelas “arestas”, determinam também a
multiplicidade dos ambientes percebidos e o carater
dialoégico das linguagens apresentado pela diversidade
dos sistemas semioticos. Abandonamos o centro e
passamos a atuar em todas as partes e em todas as
direcdes, a partir de informacdes locais, assim como nos
labirintos. Nesta dindmica dos processos de mediacdo
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cada vez mais densos e complexos, verificamos que as
interfaces digitais, hoje, permitem novas formas de
conexdo entre todas as areas do conhecimento humano.

Atualmente, devemos focar nossas atengdes nos
processos inacabados em vez das producgdes concluidas.
Devemos dar énfase as conexdes, as arestas e a fluidez
das bordas, aos espacos vazios e ao sujeito mediado pelo
“Qutro” da cultura. Todos estes modelos ndo enfatizam
a idéia de ponto fixo, de tempos e lugares determinados,
de sujeitos e objetos com identidades bem definidas.
Buscamos sim, a multiplicidade das formas que se
interconectam, as solugbes dos problemas que
descrevem dinamicamente um grande numero de
unidades cooperantes, embora individualmente livres, e
ainda tratam da simulacdo dos sistemas complexos e de
uma infinidade de temas em que o paradigma acentrista
tem lugar.

V1I. Sistema como Obra de Arte

Baseados nestes pressupostos, verificamos que 0s
suportes digitais apoiados nos meios de produgdo do
periodo eletro-eletronico e digital permitem novas
formas de conex&o entre Arte, Ciéncia e Tecnologia. Tal
dindmica nos leva & concepcéo de sistema como obra de
arte. Focar no sistema em vez da obra propriamente dita
¢ dar énfase, as arestas, a fluidez das bordas, as
conexfes, 0S espacos vazios, 0 sujeito mediado pelo
Outro, pela linguagem e pela cultura e as forcas ndo
visiveis da natureza. Consideramos que estas questdes
sdo vitais, dada a vertiginosa dindmica que as
tecnologias propiciam nos processo de mediacdo cada
vez mais densos e complexos. Ao compartilharmos
varios pontos de vista estamos dando vazdo a uma
pulsdo de vida na medida em que a descoberta de novos
padrbes culturais e naturais ndo somente permitem a
ampliacdo do conhecimento, como também estabelece
novos sentidos a nossa percepcado da realidade.

Em tal perspectiva de sistema como obra, Gilbert
Simondon nos auxilia ao apontar a idéia de sistema
como um processo de individuacdo. Neste sentido, a
obra de arte e observador se constituem num mesmo
processo e fazem parte do mesmo sistema. De acordo
com Simondon, deve-se “conhecer o individuo pela
individuacdo muito mais do que a individuagao a partir
do individuo” [24]. Ele concebe o individuo a partir da
individuacdo, ou seja, a partir de uma ontologia que
pondera o ser ndo como Unico, pronto e isolado, mas
como algo que estd sempre se tornando. Um processo
dindmico que ndo permite o congelamento da forma, do
corpo fixo, uma vez que ele satura-se e transforma-se
continuamente, estando em permanente diferenciacéo de
si mesmo. Simondon entende que

[...] primeiro, existe o principio de individuagdo; em
seguida, este principio opera em uma operagdo de
individuago; por fim, o individuo constituido aparece
[25].
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Os individuos — obra, artista e interator — pertencem ao
mesmo processo de individuagdo, estando em
interatividade constante. A interagdo ocorre entre corpos
em atividade relacional em sistemas de individuacéo,
uma vez que a interacdo, aqui, é vista como ressonancia
interna de um sistema. Esta visdo sistémica requer outro
modo de representacdo, precisando-se substituir a
mimese das cOpias platdnicas pela afirmagdo do
simulacro. O simulacro é a poténcia de afirmar todas as
séries heterogéneas, misturando-as e desordenando-as,
validando a divergéncia e o descentramento, isto €, “o0
simulacro inclui em si o ponto de vista diferencial; o
observador faz parte do préprio simulacro, que se
transforma e se deforma com seu ponto de vista” [26].
Os individuos vivos ndo sdo termos de uma relagdo,
mas, como Simondon nos diz, teatro e agente de uma
relacdo em uma comunicacao interativa em que ndo esta
em relagdo nem consigo mesmo nem com outra
realidade, ja que ele “es el ser de la relacion, y no ser en
la relacidn, pues la relacion es operacion intensa, centro
activo” [27].

Assim, a individuacdo ndo é resultado de forma e
matéria, corpo e alma, e sim expressio de uma
resolugdo em constante (trans)formacdo [28]. A
interatividade, vista pela individuacdo, é uma
experiéncia de presentificagdo, indo além da
representacdo. Deleuze comenta que

dir-se-a tanto que ela (individuacéo) estabelece uma
comunicacao interativa entre as ordens dispares de
grandeza ou de realidade; ou que ela atualiza a
energia potencial ou integra as singularidades; ou que
ela resolve o problema posto pelos dispares,
organizando uma dimensdo nova na qual eles formam
um conjunto Unico de grau superior [29].

Observa-se que a fungdo do publico é alterada na viséo
de sistema como obra de arte. Segundo Milton Sogabe,

““a interacdo propriamente dita, no sentido do publico
afetar os eventos que 14 acontecem, d4 ao publico uma
nova funcdo ou caracteristica, solicitando sua
participagdo ndo s6 através da interpretagdo ou
reflexdo mental, mas também a sua atua¢do corporal
na obra” [30].

Ressalta-se, novamente, que esta atua¢do na obra ndo
se restringe a uma acdo definida a priori, como apertar
um botdo, mas uma acdo de experimentacdo ao nivel
molecular dos corpos ou elementar dos objetos tecno-
estéticos, uma acdo de agenciamentos, “agenciar é estar
no meio, sobre a linha de encontro de um mundo
interior e de um mundo exterior.” [31]. O publico
inter(ator) pertence a obra, ja que, por exemplo, “o
espaco das instalacfes que era ocupado com elementos
tridimensionais da lugar ao publico que precisa se
movimentar e atuar dialogando com o0s elementos
virtuais que se atualizam” [32] .

Podemos observar tais relagdes em obras de realidade
virtual, como “Osmose” (1995) de Charlotte Davies,

uma vez que proporciam uma experiéncia sem

contiglidade com o referente real e com outras situacdes

espaco-temporais. Segundo Oliver Grau,
enquanto ambientes virtuais anteriores
apresentavam  portais que resultavam em
transi¢cfes abruptas, no mundo das imagens de
“Osmose” o observador vivencia transi¢des
osmoticas de uma esfera a outra, vendo uma
esfera  esmorecer lentamente antes de se
amalgamar a préxima [33].

O interator atinge um estado de imersdo através das
transformagdes da paisagem digital, experimentando
sensacgdo de leveza, auséncia de gravidade e movimento
multidirecional. Em “Osmose” utiliza-se capacete de
realidade virtual, recursos da computagdo gréafica 3D e
sons interativos que sdo explorados sinestesicamente.

Tais relagdes também podem ser encontradas nas
obras do grupo SCIArts — Equipe Interdisciplinar que
desenvolve seus trabalhos na interseccdo entre arte,
ciéncia e tecnologia e a partir da idéia de sistema como
obra de arte [34]. A producdo do grupo procura
exprimir a profunda complexidade existente na relagdo
entre estes elementos e a representacdo de conceitos
artistico-cientificos contemporéneos que demandem
novas possibilidades midiaticas e poéticas. A obra “Por
um Fio” prioriza as relacBes entre as diversas obras
existentes em uma mostra de arte e opera com 0s
processos paradoxais da observacdo humana onde
interagem simultaneamente espacgos virtuais e realidade,
imagens em tempo real e imagens pré-gravadas.
“Entremeios | e II” que é uma obra que opera nos
espacos entre obras e transforma a individualidade das
obras presentes em um evento; é um sistema integrado
que ganha significado com a presenca dos interatores no
ambiente. “Re-Trato”, “Des-Espelho” e “Marciso”
atuam com o sujeito mediado pelo Outro, pela
linguagem e pela cultura os sistema sdo construidos de
maneira que se produzam “espelhos bizarros” que
reflitam outras faces de nds mesmos para a nossa
prépria contemplacdo. Essas obras propdem jogos de
imagens no qual o individuo se reconheca a partir de
outros pontos de vista, que ndo o de seu préprio, mas de
um outro externo e que causa estranhamento de si
mesmo.

Fig. 2 — “Atrator Poético” de Grupo SCIArts — Equipe Interdisciplinar — 2005.
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Por fim, “Atrator Poético” e “Gira.S.0.L” séo
producbes que operam com as forgas ndo visiveis da
natureza. A instalacdo hipermidia interativa “Atrator
Poético” constréi sua poética através do didlogo entre
imagem, som, ferro-fluido (um liquido magnético que se
conforma ao campo formado por bobinas
eletromagnéticas) e a interagdo com o publico e foi
realizada em parceria com o musico Edson Zampronha.

J4, a obra “Gira S.0.L.” - Sistema de Observacdo da
Luz - utiliza-se de uma estrutura que possui a
propriedade de se organizar diante de um estimulo
ambiental tal como a flor girassol. A relacdo entre a
natureza e a tecnologia, através da utilizagdo da energia
solar constrdi a poética da obra.

A idéia de “sistema como obra de arte” faz parte de
uma visdo processual e relacional do mundo que, cada
vez mais, vem se afirmando em todos os campos do
conhecimento. Essa ideia faz referéncia & obra
propriamente dita, que ndo se apresenta, neste caso,
como um objeto ou um espaco fisico delimitado e
visivel, mas como um sistema.

As instalacbes desenvolvidas pelo grupo SCIArts,
desde o principio baseia-se na idéia de um sistema
interligando eventos, influenciado pelas teorias dos
“sistemas complexos”, dos “campos mdrficos” [35], da
“teoria das redes” [36] e do “efeito borboleta” [37]. A
“teoria geral dos sistemas” surgiu influenciada por
alguns tedricos holistas, mas foi encaminhada, em 1950,
pelo biélogo Luwig von Bertalanffy [38]. Essa visao
holistica, predominante na biologia, também passou a
influenciar a Arte.

Na Argentina, nos anos 60, o “Centro de Estudios de
Arte y Comunicacién” (CAYC), apontou para essa
possibilidade trazendo a idéia da “Arte de Sistemas”. E
preciso considerar 0 contelido semantico presente na
expressdo “arte de sistemas” e compara-lo com a
expressdo “sistema como obra de arte” que aqui esta
sendo proposta. No primeiro caso, ha uma generalidade
artistica que, de alguma maneira, se conforma em um
sistema, enquanto, no segundo caso, ¢ a natureza do
sistema que permite vé-lo como obra artistica. Ha ainda
uma diferenca crucial no enfoque dado ao conceito de
sistema, hoje, as teorias consideradas fazem suas
observacBes com base nos sistemas complexos.

De uma maneira muito simplificada, a “Teoria da
Complexidade” define sistemas complexos como
organizages constituidas de muitas partes heterogéneas
que interagem localmente sem interferéncias de um
controle centralizado. Segundo a abordagem oferecida
por tais teorias, o universo é sisttmico. A economia, 0
cerebro, os sistemas de trafego das grandes cidades
podem ser descritos como sistemas que compartilham
comportamentos ou dindmicas semelhantes, ndo
obstante a diversidade, a escala, ou a natureza de suas
composicBes. O entendimento de tais dindmicas
sistémicas requer a integracdo de inUmeras perspectivas
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oriundas das mais diversas &reas do conhecimento,
partindo da fisica & quimica, da biologia & ciéncia da
computacdo, da ciéncia social & economia, da ciéncia
cognitiva & matematica.

O tipo de abordagem que se realiza dentro da
perspectiva da complexidade enfatiza aspectos da
organizagdo, da arquitetura dos sistemas em detrimento
do estabelecimento de estados individuais. O objetivo da
teoria da complexidade é buscar compreender como
novas classes de entidades se estabelecem e
permanecem, como por exemplo, sistemas quimicos
autdbnomos, organismos vivos, estruturas cognitivas e
sociedades, modelando-as no contexto de uma
abrangente teoria da evolu¢do. Dentro de uma
perspectiva de aplicagdo tdo ampla, ndo é descabido
supor que as Artes e suas praticas possam ser
consideradas como objetos de estudo no campo de
conhecimento configurado pelas teorias dos sistemas
complexos.

Aventar tal possibilidade de andlise, ndo implica negar
ou desconsiderar outras abordagens. Ao contrario, a
utilizacdo de um instrumental oriundo da Complexidade
se coloca aqui como uma tentativa de contribuir para a
ampliacdo do conhecimento critico da Arte,
principalmente quando se trata de refletir sobre
caracteristicas emergentes como as que se apresentam
nas obras de Artes Contemporaneas com base nas Novas
Tecnologias. As praticas artisticas de hoje e as rupturas
com padr0es pré-estabelecidos que elas representam sdo
tais que sua critica, no contexto da Arte, demanda novos
paradigmas e, eventualmente, a reformulacdo de
aspectos ontoldgicos da Arte.
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Abstract — A proximidade da arte e da ciéncia
questionada e construida pela utilizacdo de imagens
processos e materiais semelhantes em circulagdo por
diferentes contextos. O projecto THE APPROACH é tido
como reflexdo da capacidade de reconstru¢do da memdria
e da sua relevancia na auto-identidade — A exposicéo serve
como ponto de partida para uma investigacao artistica em
torno do Universo cientifico da doenca de Alzheimer. No
percurso desenha-se: a ‘tecnociéncia’ e a ‘inscri¢do’ de
Latour e o ‘discurso’ e ‘corpo docil’ de Foucault como
fronteiras conceptuais, a ‘arte’ como contexto
performativo; as ferramentas, processos, tecnologias de
visualizagdo, materiais e sujeitos dos espagos da
investigacdo médico cientifica da Deméncia da Faculdade
de Medicina de Lisboa como lugar e contexto de
circunscricdo e a intengdo de questionar as estratégias de
representacdo da relagdo entre memoria e auto-identidade
numa primeira apresentacdo como instalacdo artistica.

Index Terms — Arte, biologia, imagem, memaria,
neurociéncia.

|. Introducéo

A relac8o entre as artes e as ciéncias tem sido sujeitaa
permanentes mudangas nos Udltimos dois séculos
perdurando o dinamismo nas suas proximidades. Robert
Zwijnenberg [1], historiador de arte do TAGC -
Holanda, afirma que “ esta relagdo incerta e cambiante
da arte e da ciéncia tem a ver com o facto de ter sido
apenas no século XIX que a arte e a ciéncia
definitivamente se separaram, evoluindo para dominios
mais ou menos auténomos que hoje conhecemos’

Durante séculos arte e ciéncia existiram numa relagéo
préxima; s6 com o advento da ciéncia moderna as duas
se separaram. Hoje na idade da biotecnologia ou da
tecno-ciéncia (termo cunhado por Bruno Latour e
Donna Haraway tentando descrever a complexidade da
producdo de conhecimento e a necessidade de reajustar
a definicho de ciéncias naturails & categoria
correspondente nos modelos da ciéncia do séc xx), a
linha demarcante da divisdo entre os dois dominios
parece estar de novo a mudar. ‘ Transgressoes tomam
lugar; contudo, ndo existe um desenvolvimento brusco —
e as mudancas sdo visiveis desde o fim do século xix. Se
existe uma longa histéria de narrativas que mostram
uma divisdo fundamental e inultrapassavel entre a arte e
a ciéncia podemos encontra uma igualmente extensa
narrativa de tentativas de enfatizar a sua consonancia.
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Nos ultimos 30 anos viram-se crescentes col aboracdes
entre artistas e cientistas por razdes diversas e
complexas. De acordo com Ingeborg Reichle [2] Uma
das razdes mais decisivas sera o facto da tecnologia e da
ciéncia se terem tornado fundamentais nas sociedades
modernas. Nas ultimas décadas tem se sentido um
esforco das artes no aproximar da ciéncia através da
participacdo nas praticas cientificas [3] . Projectos de
intercAmbio entre artistas e cientistas, como os “artists
in Labs’na Suica, tém-se tornado mais comuns e um
alargado nimero de organizagbes tem emergido
estimulando e iniciando a colaboragdo de ambos os
lados da fronteira (em Portugal temos o caso da Ectopia
— IGC Fundagdo Calouste Gulbenkian e dos programas
de residénciada Ciéncia Viva e DGArtes).

A frequente separacéo postulada entre arte e ciéncia
tem sido negada, frequentemente por artistas,
simplesmente porque os cientistas sempre se permitiram
serem conduzidos por aspectos estéticos nas suas
investigagdes [4] tem sido apontado o facto de que
ambos se aproximam de formulacBes visuais e
expressdes das suas ideias e conceitos em termos
semelhantes.  Alem dos critérios estéticos e
experimentalistas de ambas as disciplinas a aproximagéo
da abstraccdo também tem sido referida como tendéncia
comum. Em 1960 Robert Schenk, professor no Instituto
de Anatomia de Basel, na Suica, referia que as razdes da
aparente coincidéncia formal entre a arte e ciéncia, as
relacBes de proximidade, assentavam na atitude analitica
do clima intelectual, tendo na abstraccdo uma
possibilidade de aproximagéo a esséncia das coisas.

A esse abstraccionismo segue-se a re-visualizagdo dos
achados de investigagc@o médicos e cientificos que ainda
perdura. Na histéria das imagens cientificas,
observagdo, permanece uma importante atitude desde a
Renascenca e as imagens e simbolos tem sido veiculos
de conhecimento desde o inicio da nossa cultura. O
objecto de escrutinio mais visado tem sido a imagem,
tida como criadora de analogias entre a natureza e a sua
simulag&o ou representagao.

Hoje a proximidade da arte e da ciéncia toma formas
diversas desde o tratamento iconolégico das imagens
cientificas a processos de manipulacdo de material
bioldgico em laboratérios de biologia molecular. Estas
entradas dos artistas nos laboratérios (e as apresentactes
consequentes de projectos de manipulagcdo bioldgica,
performance cientificas ecoldgicas ou exploragdo de
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imagem e formas informadas pela ciéncia) ndo s6 tem
levado a um profundo questionamento sobre categorias
como cultura, natureza ou humano, como a
considerac&o de novos panoramas sociais de futuro, com
novas tecnologias, profilaxias e terapéuticas e
provavelmente a mais um reaproximar de questfes
filosoficas e sociais do universo cientifico.

1. Ver, Saber, Recordar

As novas tecnologias de visualizag8o (macro e micro)
e construcdo da realidade biologica, como a
descodificacdo do genoma, a imagem ndo invasiva do
corpo in vivo ou as “préticas recombinantes’ da
medicina molecular, alteram a nossa nogdo de natural,
tecnolégico e humano, desafiando nocdes de escala e de
espaco. Num tempo em que a primazia do racional, do
sujeito cerebral [5] nos traz, inclusive, conceitos de
morte (morte cerebral) distintos dos que aprendemos
com 0s avés (morte do corpo por paragem cardiaca),
interessa-me questionar as relagdes de dependéncia da
capacidade cognitiva —meméria - na construgdo de
guem somos, do que vemos e do que e quem amamas.

A minha préatica e investigagdo tem sido baseados em
conceitos pessoais e subjectivos de memoéria e auto-
identidade, assentado na utilizagdo dos “novos media’ e
recentemente de materiais bioldgicos. Tenho dirigido
simbolicamente atencdo aos processos de memdria e
lembranca recorrendo a apropriagcdo, enquadramento,
selecgdo, construgdo, montagem e edicdo. Neste
processo, imagens, materiais e experiéncias e auséncias
sd0 manuseados, produzidos e consumidos.

Vivemos numa época em que questBes de memoria
sdo facilmente relevadas para segundo plano — temos
equipamentos e tecnologias que contribuem para novos
rituais de preservar 0s eventos para (‘mais tarde
recordar’) os usufruir quando ‘tivermos mais tempo’.
Temos aparelhos “auxiliares’ que nos despertam e
alertam para o arroz estar cozido, horas de acordar,
telefonar ou encontrar alguém, ou mesmo o que temos
de fazer num dia, numa aula, num evento. Ndo obstante
a questdo do envelhecimento da populacdo e da
degeneracdo das capacidades cognitivas associadas a
longevidade do corpo séo objecto de muitos estudos em
areas diversas. Pessoas que desenvolvem incapacidade
cognitiva ou deméncia podem beneficiar dos materiais,
aparelhos ou tecnologias acima descritos, mas as
mesmas perdem progressivamente sentido como
dispositivos de exteriorizacdo de memérias e tornam-se
complexos puzzles.

Desde os anos 70 que a investigag&o cientifica tende
para um método de sistema de multipla memodria,
centrada em estudos neuropsicolégicos de pacientes
com lesBes cerebrais [6], informada pelaimagiologia. A
memoéria, pode afirmar-se, € construida de muitos
fragmentos, tipos, sistemas e processos. Sugiro que pode

ser evocada pela montagem,
justaposicdo e pelainstalacéo.

pela sobreposicéo,

Fig. 1 distAncias da paissgem - luz de diapositivo

projectada THE APPROACH.

Fig. 2. distancias da paisagem impressdo em vidro, projecto
THE APPROACH.

THE APPROACH surge do foco em imagens
produzidas nos estudos de doenca de Alzheimer e no
estabelecer de uma ligago critica dessas imagens aos
estudos visuais e as artes plésticas. Alguns artistas que
trabalham “hands on” com os processos biolégicos
apresentam, segundo Jens Houser (um critico e
comissério de arte e biotecnologia) aversdo a ideia de
representacdo, assumindo uma distingdo ontoldgica
entre representacdo e o que ela diz representar.
Zwijnenberg [7] questiona a existéncia desta distin¢éo
nas ciéncias ditas naturais. V&rios ensaios foram escritos
sobre o estatuto da imagem, da visuaidade e da
representacdo na cultura contemporénea, inclusive o
como ela € moldada pelas técnicas de visualizag&o. Por
exemplo Jonathan Crary [8] centra-se na forma de
observar incorporada. Crary examina como as préticas
culturais foram condicionadas pelos dispositivos opticos
como a camara obscura, panoramas, lanternas mégicas,
caleidoscdpios e estereoscOpicos assim como em outras

95



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

formas de visualizagdo levando os seu estudos até aos
discursos e as tecnologias modernistas pré-digitais.
Subjectividade e visdo foram formuladas de novas
maneiras, assim como perspectiva e ponto de vista
foram cruciais em conduzir estas transformacoes.
Alguns estudos centraram-se na transparéncia e na
visualizagdo do interior do corpo, uma experiéncia
somente possivel através do desenvolvimento dos raios
X pelo prémio Nobel, Wilhelm Rontgen em 1895 e das
tecnologias médicas associadas — radiogréfias,
ecografias, TAC, IRM, etc. O estudo pioneiro de Liza
Cartwright [9] ,"Screening the Body: Tracing
Medicine's Visual Culture”, é dedicado as histérias
cruzadas do olhar no cinema e na medicina (Raios X)
analisados numa perspectiva de estudos -culturais.
Bettyann Kevles [10] no livro “Naked to the Bone”
dedica-se a0 impacto sociocultural da radioactividade
nos artistas do século XX. Ela afirma que o impacto de
ver o corpo transparente ofereceu a artistas como
Picasso, Frieda Kahlo, Du Champ e De Kooning novas
possibilidades de imaginar e apresentar a forma humana.
Declara que o raio X assim com as imagens digitais
providenciaram ferramentas para revolucionarios, como
Cartwright refere o cinema e o video como referenciais
de encontro dessa imaginagdo popular que penetra
barreiras. Barreiras essas ndo mais intransitdveis como
as da pele que passa a ser encarada como interface e
permite reflexdes como as do trabalho de Orlam ou do
comissario Hauser com o projecto “sk-interfaces’,
mostrado em 2008 em Liverpool. José van Dijck [11]
prossegue os estudos de Cartwright considerando
tecnologias médicas e dos media como instrumentos de
representacdo produzindo significados que contém nas
suas coordenadas o momento historico e sdo
equivalentes a um entendimento de como o
conhecimento medico é construido e apresentado. Van
Dijck defende que o aumento da visibilidade associa-se
a complexidade da informagdo visual e esconde mais
escolhas éticas. Ve e imaginar associase a
responsabilidade de mostrar o interior, a reflexdo dos
interesses paral €l os entre as classes cientificas e médicas
e os media e ao papel da representacdo do corpo nos
valores como perfeicdo, doenca, plasticidade,
privacidade e integridade.
Existem varios estudos historicos sobre as origens e
o desenvolvimento das técnicas de imagiologia médica
[12] e sobre a hermenéutica de praticas visuais nascidas
de visualizag&o de ciéncia [13] Barbara Stafford [14] no
seu livro “Body Criticism” centra-se nas estratégias
comuns a arte e a medicina no lluminismo como a
dissecacdo, a abstraccdo e a marcagdo, tudo
contribuindo para uma exteriorizagdo do corpo
interior/invisivel, contribuindo para a integracdo da
visualizagdo com o conhecimento. Bruno Latour e Steve
Wolgar [15] no estudo seminal sobre a vida no
laboratério entrelacam discursos de investigagdo em
biotecnologia com a produc&o de factos e conhecimento
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com imagens do corpo transparente usando uma
aproximacdo etnografica. Joseph Dumit [16] outro
antropdlogo interessado na imagem médica, defende
uma ligagdo directa entre os actos de uma pessoa e as
imagens cerebrais representando-os, assumindo que para
o olhar ndo especializado das imagens médicas sdo tidas
como fotografias de como nds somos e aparecemos. Ele
centra-se na mudanca de significados e usos das
imagens de tomografia (PET) quando saem do
laboratério para outros contextos como revistas, jornais
cientificos ou tribunais.

Outra perspectiva é adoptado por Suzanne Anker e
Dorothy Nelkin no livro “The Molecular Gaze” [17]
onde reflectem sobre o uso de materiais e processos de
biologia por artistas e analisam algumas colaboragdes
entre arte e ciéncia onde se interrogam nocdes de
personalidade, auto-identidade e memdria
autobiogréfica (no meu entendimento da auto
experimentacdo como processo). Alguns outros livros e
artigos como o “Signs of Life” de Eduardo Kac [18] ou
0 “Picturing Science Producing Art” de Caroline Jones e
Peter Galison [19] ou ainda James Elkins [20] centram
atencdo nas diversas utilizagdes de imagens e processos
das ciéncias em arte e do inverso do quanto as
metodologias cientificas fazem parte de um contexto
socio-cultural. A minha investigagdo provoca
especificas circulagfes e dedica atencdo a migracdo dos
processos, materiais e imagens da érea de investigacdo
médica e biolégica da perda de meméria. Numa
perspectiva préxima a dos etnégrafos exploro a
montagem, a circulacdo e a reconstrucdo de estratégias
de representacdo dos laboratorios de neurociéncias para
eno o estudio e no local de exposicado.

As ciéncias sociais e os estudos de cultura visual tem
dedicado atencdo as imagens criadas pelas tecnologias
de imagiologia como resultado de mediagdes complexas
entre peritos e tecnologias, assimilacdo e reconstrucéo
[21]. Estes estudos disputam assumpcdes de que as
imagens sdo representactes e produzem evidéncias de
processos escondidos do olhar; requerem um questionar
entdo do que € uma imagem e a consciéncia da natureza
altamente construida das imagens do cérebro.

111, Laboratério, Estudio.

No laboratério inscricbes ou ‘tracos - exemplos,
gréficos, esbocgos, arquivos segundo Elkins [22] —
desafiam a um reconsiderar do estatuto e funcdo da
imagem per se. As imagens de Neurociéncia podem ser
entendidas como ‘ferramentas performativas de
informacdo’ [23] 0 que parece assentar huma Visdo
pragmatica do que significa representar. Como Nelson
Goodman e Catherine Elgin [24] apresentam em 1988 a
semelhanca ndo é condicdo suficiente para a
representacdo. Por exemplo as cores das imagens
cerebrais ndo se assemelham as funcdes cerebrais que
implicam, s30 modelos estatisticos que tornam
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disponiveis a relagdo entre os elementos numéricos e
picturais que compde a imagem e permite operar com a
imagem. Entdo representar é entendido como a
propriedade que permite operar com a imagem, ndo a
substituicdo de outra coisa, uma operagcdo que permite
situacBes de escala reduzindo a meu ver o assunto a um
fragmento, um paciente a uma doenga, um sintoma a
uma imagem.

Esta relagcdo das fronteiras estd implicada no processo
de construcgéo do trabalho onde se questiona o valor do
objecto/imagem na sua ateracdo dentro e fora do
contexto institucional e cientifico, na fruicdo subjectiva
recorrendo a memorias, sensagdes e antecipacfes
valorizando o mérito estético e a proximidade em
detrimento da valia epistemolégica e da estrutura de
poder e legitimagdo. Se no laborat6rio as imagens sd0
lidas dentro do que chamou Foucault [25] discurso
médico e da préatica cientifica, no estidio ou no
exposicdo sdo re-actuadas debaixo de pressupostos
culturais.

Neste projecto considerel 4 espagos de circulagdo
gue eu constantemente exploro, correspondo, articulo e
questiono. Estes espacos séo:

1 - o laboratério de Biologia Molecular e Celular de
Neurociéncias;

2 - O laboratério de estudos de Deméncias (com a
parte clinica, a sessdes de neuropsicologia e as capturas
de ressonancias magnéticas ou TAC):;

3- Oestudio;

4 - O espago do publico como referéncia ao do
paciente (a sala de espera, a cadeira do consultério, o
Seu corpo, etc).

“THE APPROACH” surge explorando montagem e
circulagdo de imagens e experiéncias entre as varios
espacos organizados e quasi assépticos (o laboratério ou
a galeria) ou altamente emocionais e quasi cadticos (o
hospital e o estudio). Surge comparando 0s espagos
entre as diferentes tensdes e ritmos, a zonas de gjuste,
onde se articula a auto consciéncia, a memdria e
projecta acgdes futuras.

.

Fig. 3 imagem imr em vidro do projecto THE
APPROACH.

- -1

Fig. 4. imagem impressa em vidro do projecto THE
APPROACH.

O projecto THE APPROACH foi para mim um
verdadeiro teste a aproximacdo de um espaco e assunto
gue implica uma estrutura de investigagdo complexa e
um gquestionamento ético permanente encompassando o
desafio estético. Dificilmente distancio a materialidade e
espacialidade com que se apresentou o0 projecto das
relacBes intrinsecas ao pensamento e experimentagdo,
de como estruturar a minha tese de investigacdo. Sinto
latente a problemética de definir sobre qual memaria
esti a ser escrutinada, a auto-identidade de quem ou a
importancia de contribuir para um conhecimento que
tem de ser disciplinarmente reiterado. A importancia do
material de suporte recai sobre a necessidade de definir
uma estrutura que permita ver aém (através de)
disciplinas mantendo na fragilidade (intrinseca ao vidro)
a capacidade de coeréncia num suporte e transporte de
contributo no campo das artes visuais.

Num exercicio de separar a materialidade do
trabalho da sua co-constituicdo na relagdo observador-
objecto, as particularidades sobre as quais gostaria de
elaborar sdo: superficie, método de obtencdo das
imagens, organizagdo no espago dos materiais e a
justaposicéo.

Materiais de superficies apresentados: Vidro, retro
impressdo fotografica a cor, luz de projeccdo de
diapositivo.

V. Galeria

Quando se entra no espago expositivo estdse na
presenca longinqua de uma paisagem em trés superficies
reflectoras justapostas e pousadas no chdo. A paisagem
proposta é uma mistura duma assemblagem de imagens
meédicas de neuroanatomia, delineadas a cinza como um
desenho de contorno e alguma cor quase invisivel, com
uma imagem espectral do local da exposi¢éo; ou melhor
do limite exterior da sala de exposi¢bes. De repente o
observador apercebe-se que num funcionando como um
espelho o0 seu préprio corpo € ja parte integrante dessa
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paisagem. Com 0 aproximar acrescenta a presenca de
quatro imagens suspensas, a cor, também impressas no
centro de vidros, mas ndo distingue ainda o assunto que
abordam. Com o subsequente caminhar, uma luz de
diapositivo invade a zona central da paisagem no chéo
junto & parede. Como que num jogo de seducdo,
revela/esconde, agora que o observador se sentia capaz
de distinguir os contornos dos desenhos que em
fragmentos compBem essa paissgem montanhosa
aparentemente familiar, aluz que ainvade sobrepde-se a
capacidade ocular de focagem e impele a decisdo —
recuar, avancar, afastar-se ou manter-se imével. As
opgdes de mobilidade podem levar a que aluz se apague
passados uns segundos ou a que permanega accionada,
no entanto, fora do eixo central dela a observacdo da
imagem geral permite aferir do que se trata. Na opg&o
de imobilidade o cerne recai sobre a mancha de luz
provocada sobre os vidros e as consequentes sombras
projectadas pelos desenhos na parede atrés do vidro. Ao
observador paciente € lhe dado acesso a um hovo
momento, a descoberta de que a mancha de luz respira,
no som do dispositivo e contorno de luz que ‘encolhem
e esticam’ em movimentos compassados de retraccdo e
expansdo a0 que se segue um sentir no seu proprio
COrpo esse eterno movimento que em memoria do
sistema nervoso autbnomo nos permitem  seguir
vivendo.

Em THE APPROACH dados (imagens médicas e de
processos cientificos) como metéforas visuais sdo
extraidos do contexto de laboratério e inseridos nas leis
e na manipulagdo do contexto cultural. Intersectando e
justapondo imagens correspondentes a trés espacos
distintos (dois cientificos e um pessoal e criativo),
ciéncia é tornada um assunto pessoal, subjectivo,
interpretacdo e reconstrugdo. O processo medeia e
apropriaase  da tensdo entre facto  /ficgéo,
verdade/construcdo inerente a utilizagdo de imagens de
cariz cientifico.

Na recolha e seleccdo de imagens desafio a reflexdo
do que prende o0 meu olhar, onde repousa o meu fascinio
se imiscui com a repulsa. Porque escolho estes
fragmentos e os articulo deste modo? I dentifico aspectos
formais e critérios que me permitem relaciona-las como
a afinidade com avisibilidade, arelagdo com a meméria
dos pacientes, a ligacdo com a minha memaria, com o
processo de diagnéstico, de construcdo de modelos, de
processos terapéuticos, aspectos formais, propriedades
espaciais, distraccles, surpresas e outros critérios
improvéveis de se tornarem palavras.

Transparéncia e sobreposi¢do sdo manipulados como
met&fora do ‘corpo doécil’ [26] e transparente das
praticas médicas, sociais e cientificas ocidentais, e
também do arquivo composto de sucessivas camadas de
informacdo sobrepostas. Transparéncia associada a
inspeccdo médica TAC/PET/RM e as praticas
cinematicas que utilizo no meu trabaho (video
projectado, projeccdo de diapositivos, instalacéo,...). Ha
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uma qualidade luminica que exploro e que torna visivel
a hegociagdo inter-actuante do espectador com o
objecto. A luz interage subtilmente nas possibilidades de
visualizagdo da porcdo ou do todo, inversamente
proporcional a proximidade do espectador, ‘ encostando-
se' atradicdo da pintura. Um outra relacdo daluz com a
visihilidade é a declaradamente interactiva que se
acende em projeccao de diapositivo vazio sobre o painel
central — a paisagem quando existe “approach”
(aproximacao). Estes modos de interac¢do luminosa sdo
uma forma de reintrodugcdo do temporal e relativo do
processo do proprio construir da imagem subjacente — a
recolocacdo do evento no dominio da experiéncia
incorporada e do subjectivo retirando énfase ao dominio
do objecto imagem e da representacdo. A luz do vazio
alude num segundo momento a auséncia, ao apagar por
excesso no processo aditivo da imagem projectada (as
cores somadas resultam em branco) e ao apagar por
omissdes no processo degenerativo da deméncia.

Intencionalmente ndo existe a cor branca nas
imagens deixando a norma (branca) do local expositivo
imperar  como fundo/contexto de leitura da obra
Acrescenta assim toda a textura e vivéncia (marcas,
fissuras, alteracfes de cor) das superficies de contacto
dos suportes dos vidros suspensos ou reclinados sobre
as paredes do espaco, como se a propria histéria do
espaco se inscreve-se nesta obra também.

Decidi sobrepor camadas de imagens (sem o fundo)
em suporte transparente. Imagens essas adquiridas em
publicacdes referentes aos processos desenvolvidos nos
diferentes laboratdrios e no meu estidio. Uma imagens
dos desenhos da paisagem do meu atelier (cOpia de
contorno das paisagem de Cézanne) , outra imagem das
publicagdes de imagens do cérebro (correspondentes aos
processos do laboratério de Deméncia) e outra dos
processos que acompanho no laboratério de medicina
molecular e celular. Como ainda ndo tinha acesso aos
pacientes a camada que potencialmente |hes poderia
caber foi substituida pela imagem reflectida do
observador no espaco expositivo. Nesse periodo tinha
no meu estldio uma imagens das pinturas de Cézanne
como recordagdo de uma exposicdo e de uma conversa
com a minha supervisora principal de investigagdo —
Kathleen Rogers. Essas imagens levavam-me
simultaneamente para uma experiéncia pessoalmente
vivida e para uma metafora da construcéo da identidade
artistica através do processo de cépia e repeticéo,
reconstrucdo e representacdo. Cézanne regressava
anualmente & mesma localizag8o para pintar a ‘ mesma
paisagem — essa ideia reverberava na minha cabeca
guando decidi comegar a copiar algumas dessas linhas
de paisagem t@o ensaiadas por ele. Simultaneamente
decidi retomar os testes neuropsicolégicos a que 0s
pacientes com perda de memdria tem de se submeter.
Destes testes constam exercicios de cOpia, homeagéo,
tarefas, reconhecimento, etc. Muitas vezes a necessidade
de conhecer uma dimensdo € por mim substituida por
desenhar imagens dela como se a cOpia constante
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informasse a um nivel de quem visita um espaco e ao
fim de um tempo com a familiarizaco entra nele sem
dar por isso e atenta a0 que la se passa em vez de ao

espaco em si.

V. Reflexdo

Esta tentativa de articular as imagens destas
localizacBes diversas e conceber e produzir uma
exposicdo a partir dai, foi o primeiro ensaio de
formacdo de uma construgdo multi-espacia que
enfatizasse essas 4 localizagBes distintas com naturezas
e ecologias diferentes construindo a possibilidade de
uma nova experiéncia e atentando a questéo do lugar na
congtituicdo da pessoa e do discurso e também a
constante necess&ria nas mediagfes (inscrigdes) na
producdo de significados.

A sobreposicdo, ou montagem por colagem, n&o so
interna as impressdes mas da prépria organizacdo
espacial e da luz a incidir nos vidros, aude a
necessidade de constante reposicionamento e gjuste da
nossa coeréncia e verdade que a memodria, no seu
processo de constante revisdo e reconstru¢do nos impde
na perspectiva de uma continuidade sentida e da
aceitacdo e projeccdo de uma imagem de nés para o
exterior.

Reflectindo e analisando algumas das imagens (em
sentido lato onde incluo gestos e processos e informagao
contextual) das memdrias e experiencias que recolho
dos laboratérios as respostas sdo de intriga, repulsa,
atraccdo ou incompreensdo trazendo no geral um
desafio. Por vezes consegue-se perceber uma duragao,
ou denotar um sofrimento ou perda, normamente a
essas associo ideias de semelhanga ou presenca/auséncia
do corpo. Outras sdo mais frias e silenciosas,
nitidamente mapas ou arquivos de informagdo, guias no
esforco do entendimento cientifico da complexidade.
Algumas nitidamente geram potencial conhecimento ou
diagnéstico outras (bioconstrucdes celulares em gelatina
de agar, proteinas em liquidos suspensos em frascos
eppendorf, ou outros gestos e processos de |aboratdrio)
sd0 sO existentes no sentido de que uma imagem o é
guando fixada num suporte de registo. Apesar de as
agregar na minhas memdrias e encontros com a sua
producdo inicial sinto nelas o residuo de potencial
plastico que pretendo articular ao considera-las como
material de exploragdo artistico.

Uma imagem cerebral de uma determinada pessoa é
construida por um software guia baseado em inGmeras
marcagfes, mapas e imagens de outros corpos. O
fascinante € que mesmo o olho treinado capaz de
integrar, ver e interpretar esta multitude de imagens
(camadas, fatias de dados) admite margens para
ambiguidades retirando o papel ‘objectivo’ de uma
imagem fotogréfica de um objecto. Exploro essa
ambiguidade enfatizando a visivel sobreposicdo de
camadas, devolvendo ao assunto alguma complexidade
perdida na falsa objectividade da imagem médica e

aumentando a ambiguidade sobrepondo registos de
assuntos e lugares diferentes ( os 3 espagos
mencionados). Segundo Ron Burnett [27] as imagens
sempre funcionam como interface que estrutura a
interacc8o entre as pessoas e 0 ambiente. Neste caso sdo
um modo de estruturar as pistas e rastos de um processo
tecnolégico como um padréo de estado bioldgico. Os
rastreios cerebrais aglomeram vérios elementos numa
forma de apresentar uma coeréncia e uma andlise
empirica potencial sobre os resultados de um processo.
Em THE APPROACH sdo apropriadas pela
aproximagdo do interior do corpo, a par de outras
tecnologias de visuadlizagdo com tradicdo mimética,
como o desenho, 0 Raio X ou afotografia, pela riqueza
reconstrutiva que apresentam aproximando-se duma
ideia de exemplificac8o da interdependéncia da natureza
e da cultura [27]. Nesta perspectiva aproximando-se das
sobreposicdes fotogréficas da Suzanne Anker na série
“Laboratory Life’[28]. De acordo com Reichle no seu
artigo [28] “Where Art and Science Meet” S. Anker
foca no seu trabalho a representagcdo de espagos
cientificos, modelos de biologia molecular e o acto de
transformar objectos que estavam antes no dominio
cientifico para veiculos de significado em é&reas
diferentes de conhecimento.

A questdo de como a imagem excede a sua base
material tem sido debatida ao longo da histéria das
imagens e do crescente uso delas em todos os dominios
sociais, culturais e cientificos. Hoje, e nesse sentido,
entende-se a possibilidade de “image-worlds’ propostos
por Burnett. As imagens formam a base onde desde
sempre foram definidas as nossas necessidades de
projeccdo para 0 exterior, permanecendo 0 pensamento
por imagens como um acto humano fundamental.
Contudo, s uma forma de prover significados em
aberto sem absolutismos ou completudes, dai o
crescente e permanente interesse do produtor e
observador nesse meio como instrumento de troca,
negociagdo e comunicagio.

Novas consideragbes despertam complementado a
tarefa critica em processo: o valor epistemol dgico destas
imagens e as redes de construcdo nos processos de
escala e representacdo implicados, a responsabilidade
ética do olhar o devir do outro, o possivel impacto
psicoldgico de uma reinterpretacdo artistica dessas
imagens, os significados atribuidos pela comunidade
cientifica e os significados colocados pela experiéncia
do projecto num contexto artistico.
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Abstract — A realidade aumentada traz o
conceito de uma realidade fisica misturada com uma
realidade virtual, ampliando assim a realidade. Neste
artigo apontamos para o fato de que a realidade é
sempre misturada e ampliada, desde as primeiras
imagens criadas pelo ser humano, através das diversas
media que ampliam a realidade, cada qual com sua
especificidade. O conceito de representacdo estad aqui
presente tanto no contexto das imagens artesanais
guanto no das imagens de sintese que criam a realidade
virtual, porém cada tecnologia representando
imageticamente diferenciados aspectos dos objetos
representados.

Index Terms — Imagem, media, representacao,
realidade virtual e realidade aumentada.

. Introducéo

Na historia dos processos de construgcdo de imagens
encontramos  dois aspectos concomitantes, a
compreensdo de certas leis da natureza e a traducéo
dessas leis pela linguagem visual, a qual nos
utilizamos para representar varios aspectos da
realidade e 0 nosso préprio pensamento.

As representacBes  visuais acompanham 0o
desenvolvimento tecnoldgico, que materializa o
conhecimento humano de cada época, e nesse sentido,
0s meios de produgdo de imagens sdo produtos e
produtores de cada época, formatando interpretacbes
sobre o real, construindo uma visdo de mundo e até
parte desse mundo.

Imagem e real estdo sobrepostos cognitivamente
desde as primeiras imagens construidas pelo ser
humano e nesse sentido, representacéo e representado
sdo afetados mutuamente, estdo conectados e definem
0 nosso pensamento. Na defini¢do de signo, Peirce [1]
declara que “Estar em lugar de, isto é, estar numa tal
relacdo com um outro que, para certos propdsitos, é
considerado por alguma mente como se fosse esse
outro.”

O pensamento por imagens mentais e/ou imagens
fisicas utilizando-se de relagdes e sinteses, acontece
pela justaposicdo e sobreposicdo de imagens de
contextos diferenciados, construindo falsidades ou
reflexdes sobre 0 mundo. Podemos refletir a partir de
duas imagens mentais, analisar uma pintura através de
outras imagens na mente, e comparar duas imagens
impressas revelando uma nova imagem mental. A
construgdo de imagens e visualizagdo se constitui
sempre como uma maneira de pensar 0 mundo.

Nesse processo, a fotografia é um marco na
materializacdo das observagdes dos aspectos épticos
do mundo fisico, resultado do conhecimento foto-

quimico, 6ptico e mecanico. O sonho de construcdo
de uma imagem que represente 0 mundo, tal e qual
nos o vemos, parece realizado com a fotografia, mas
com o tempo percebemos que a fotografia é apenas
mais uma maneira de registrar o0 mundo. Porém, essa
maneira é nova e acrescenta na imagem mais um novo
aspecto da realidade, diferente dos aspectos revelados
pela pintura. A fotografia revela aspectos além do
nosso olhar, ultrapassando a nossa sensibilidade
luminosa, temporal e espacial, indo além da faixa do
espectro  eletromagnético da luz branca e
materializando imagens de um mundo sé imaginavel
até entdo. A partir da fotografia as tecnologias da
imagem extrapolam o ultravioleta, o infravermelho e
vdo além, permitindo um aprofundamento na
observacdo e compreensdo do corpo e do planeta,
através da materializacdo imagética pelas novas
sensibilidades tecnoldgicas que se diferenciam do ser
humano. As imagens de raios X do corpo humano, a
visualizacdo da temperatura dos oceanos pelo
infravermelho e muitas outras vdo ampliar nossa viséo
sobre o corpo e o planeta. [2]

Essas imagens ultrapassam a constru¢do da
configuracdo das formas visiveis pelo ser humano, e
penetram nos objetos revelando configuracdes
internas e caracteristicas ndo visiveis ao nosso olhar,
aumentando as informacBes sobre o0s objetos
registrados. Embora ndo temos viséo de raios X, nossa
mente passa a pensar o corpo atraves dessas imagens,
ampliando nosso modo de ver, que sempre é uma
interpretacdo, diferente do conceito de olhar inocente,
um olhar puramente optico.

Além das configuragfes externas e internas do
corpo e de outros elementos da natureza, as
tecnologias da imagem também vao representar o
movimento, seja através das sombras chinesas, do
desenho animado, do cinema, do video, cada qual
revelando uma nova caracteristica espago-temporal.

Com atecnologia digital materializamos outro grau
de conhecimento do ser humano sobre o ambiente e
sobre si mesmo, permitindo representar através de
linguagens simbdlicas aspectos do mundo que
ultrapassam as leis Opticas, a aparéncia externa,
interna ou o simples movimento, e passam a
incorporar  leis de  processos internos e
comportamentais das coisas, produzindo uma imagem
que parece ter vida prdpria, tal qual o objeto que ela
representa.

Depois desse processo, comegamos a vivenciar a
realidade fisica com a presenca dessas imagens como
se tivessem ultrapassado para este lado do monitor,
habitando os objetos fisicos reais em frente aos nossos
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olhos, com a denominada realidade aumentada. Esse
resultado € obtido atraveés da composi¢do de duas
imagens diferenciadas, que provocam a sensacdo de

uma imagem estar presente na realidade fisica.

Il. Representacdo Visual

De acordo com Peirce [3] “O signo representa
alguma coisa, seu objeto. Representa esse objeto ndo
em todos os seus aspectos, mas com referéncia a um
tipo de idéia que eu, por vezes, denominei fundamento
do representamen.”

A representacdo visual constréi signos visuais que
carregam certos aspectos e ndo todos do objeto
representado, e a cada tecnologia e media visual, um
novo aspecto desse objeto vai sendo representado,
num aprofundamento da sua representac¢ao.

Nessa busca encontramos graus de representacéo, e
a cada etapa é ampliada a complexidade dos aspectos
representados.

I11. Representagdo Iconica

Segundo Peirce [4] “Um signo pode ser icOnico, isto
é, pode representar seu objeto principalmente através
de sua similaridade, ndo importa qual seja seu modo
de ser.”

A observagdo da aparéncia visual das formas no
mundo e a representacdo dessas qualidades formais
num plano bidimensional ocupam grande parte da
histéria da pintura, centrada na mimese, que se torna
por um periodo dessa hist6ria, uma ciéncia Optica, na
qual o conceito de olhar inocente predominou por um
tempo. [5]

A observacdo do mundo e a representagdo por
similaridade levou a uma construcdo de uma
linguagem visual, desde o0s primeiros registros
graficos, evoluindo com as observacdes e as
representagfes dessas observagdes, acrescentando
detalnes de proporgdo, volume, figura-fundo,
luminosidade, profundidade de campo, e outros
aspectos que levaram a um realismo pictorico.

A perspectiva renascentista faz parte dessa ciéncia,
descobrindo leis geométricas no mundo fisico e
construindo uma imagem que incorpora essas leis na
sua estrutura, pelo menos do ponto de vista monocular
do observador. As leis geométricas dos objetos reais
representados no espago bidimensional acontecem na
transferéncia ponto a ponto, de uma realidade
tridimensional para uma bidimensional.

A materialidade com que a imagem é construida
também faz parte desse processo e a tinta a 6leo
alcanca a ilusdo da transparéncia matérica da pintura
como se fosse o vidro de uma janela através da qual
contemplamos a natureza.
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Fig. 1. Desenhistadaviola. Gravura,1525, Albrecht Direr.

A. Composi¢do de imagens artesanais.

Além da representacdo de novos aspectos da
natureza, 0 que nos interessa também é a utilizacéo
composta de imagens para a representacdo ou
reflexdo, pois é esta caracteristica que esta presente na
realidade aumentada.

A colagem se utiliza basicamente do recurso da
sobreposicdo de elementos de realidades separadas
num mesmo contexto, para produzir um novo
significado.

No campo da imagem artesanal, além da colagem
para construgdo de novos contextos antes ndo
existentes, também encontramos outras formas como
no Surrealismo, onde a coexisténcia de situagBes
adversas constrdi uma Unica realidade geralmente
onirica.

O Cubismo com outros referenciais de espaco-
tempo, também cria em uma U(nica imagem a
simultaneidade de espagos em tempos diferenciados, e
embora sejam da mesma realidade, ampliam-na
inserindo um referencial temporal.

As panoramicas que tem origem na antiguidade, e
principalmente em final do século XVIII, quando
realizam pinturas gigantescas que envolvem as
paredes circulares de um espago especifico, provocam
no publico a sensacdo de estar inserido dentro daquela
realidade. ““Para abrigar os panoramas, Robert Baker
imaginou uma estrutura arquitetbnica circular, a
rotunda, iluminada na parte central por uma
claraboia, contendo duas plataformas de observacao
em dois niveis, onde o espectador poderia visualizar a
imagem e seus detalhes.” [6]

A pintura também esta presente no teatro através da
cenografia, misturando-se com o0s atores reais e
construindo realidades diversas que o publico
vivencia num mesmo espaco.

Manovich [7] relata sobre um fato do final do
século XVIII, na Russia:

“De acordo com o mito histdrico, no final do século
XVIII, a rainha Catherine, a Grande, decidiu viajar
pela Russia para observar com os proprios olhos,
como 0s camponeses viviam. Oprimeiro ministro e
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amante de Catherine, Potemkin ordenou a construgéo
especial de vilas cenograficas ao longo do percurso
programado. Cada vila consistia numa sequéncia de
fachadas. As fachadas voltadas para a estrada eram
situadas numa distAncia  consideravel para
esconderem sua artificialidade. Como Catherine
nunca saiu de sua carruagem, ela voltou de sua
jornada convencida de que todos os camponeses
viviam felizes e em prosperidade.”

No cinema tal como no teatro sdo construidos
diversos tipos de cenografias, porém no cinema a
cenografia é enquadrada de uma maneira que o resto
do espaco onde se encontra ndo aparece na imagem,
criando uma maior ilusdo, como no caso de Catherine,
0 que ndo acontece no palco de teatro, onde vemos
uma cenografia o tempo todo.

IV. Representacéo Indicial

A representagdo indicial embora mantenha uma
similaridade com o objeto, difere da iconica pela sua
conexdo fisica com o objeto representado, onde essa
relacdo acontece ponto a ponto, através de algum
fendmeno fisico e ndo pela observacdo e
representagdo humana.

“As fotografias, especialmente as do tipo
“instantaneo”, sdo muito instrutivas, pois sabemos
que, sob certos aspectos, sdo exatamente como 0s
objetos que representam. Esta semelhanca, porém
deve-se ao fato de terem sido produzidas em
circunstancias tais que foram fisicamente forcadas a
corresponder ponto por ponto a natureza.” [8]

Outros aspectos presentes na representacdo iconica,
também podem estar presentes na representacdo
indicial, como é o caso da perspectiva que esta
incorporada na maquina fotografica, com sua viséo
monocular e fixa.

A fotografia representa a realidade indicando um grau
de veracidade na relagdo da imagem com o seu real,
pelo fato da necessidade da presenca fisica do objeto
frente & cAmera.

Porém, o papel da fotografia na representacdo da
realidade tem aspectos mais importantes que essa
similaridade do realismo pictorico, pois podem revelar
novas realidades ndo captadas pela sensibilidade do
sistema visual humano.

A imagem da camera escura, muito relacionada a
fotografia, apresenta-se como uma imagem congelada,
porém é uma imagem em movimento, uma vez que
reflete as mudancas que ocorrem do outro lado da
camera.

A representacdo do movimento ja acontecia nos
processos  artesanais, através de  aparatos
(Thaumatrépio, Fenacistoscapio, Zootropo,
Praxinoscépio, Cinetdgrafo, Cinetoscopio) que
exibiam uma sequéncia de desenhos, provocando a
sensa¢do do movimento dos objetos na imagem. Mas

é com a cAmera cinematogréfica que a sequéncia de
fotogramas vai trazer uma maior qualidade na
representacdo do movimento existente na realidade,
enganando nossa percepgao.

A. Composi¢do de imagens técnicas.

Com a imagem técnica, a fotomontagem aumenta o
grau de realismo as montagens visuais, embora o
cinema ja utilizava efeitos especiais e montagens
temporais. [9]

Na fotografia podemos encontrar varios niveis de
composi¢do utilizando-se da sobreposicdo de
imagens, ou do real com alguma imagem gerando
uma nova imagem, e representando uma nova
realidade.

A fotografia de Oscar G. Rejlander, The two ways
of life (1857) é uma fotomontagem com mais de 30
negativos diferentes para produzir uma imagem com
caracteristicas pictdricas. [10]

A imagem resultante, além de negar a funcdo da
fotografia como registro do real, também demonstra a
possibilidade de construcdo de uma realidade falsa ou
imaginaria.

Fig. 3. Oscar G. Rejlander, The two ways of life. (1857)

Nas fotos de lambe-lambe, podemos presenciar a
utilizacdo de pinturas como pano de fundo para as
pessoas posarem e serem fotografadas, criando um
novo contexto, geralmente diferente daquele no qual
esta acontecendo o registro.

A foto abaixo demonstra esta situagdo, através do
contraste das realidades presentes.
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Fig. 2. Varsovia (Polonia-1946).

A montagem no cinema, onde a sequéncia de duas

imagens diferentes cria um terceiro significado, j& faz
parte de sua linguagem, onde vérios contextos sao
recortados e montados criando uma realidade prépria,
porém o seu formato ndo provoca a sensacdo de
contextos desconexos.
No caso do video, a composicdo de imagens através
da sobreposicdo se torna mais evidente e mais
frequente, como um elemento comum na sua
linguagem, no denominado chroma key. O efeito
inventado por Larry Butler em 1930 e utilizado no
filme “O ladrdo de Bagda” [11], utiliza duas imagens
analégicas sobrepostas, fazendo vazar partes de uma
imagem sobre a outra. Porém, os diferentes contextos
sobrepostos possuem apenas uma relagdo visual e ndo
fisica, ou seja, sdo espacos diferentes que co-habitam
um mesmo espaco visual sem se tocarem, onde 0s
elementos de uma camada ndo interagem fisicamente
com os elementos de outra camada, embora no
contexto da arte isso possa ser silumado.

Experimentos de arte telecomunicacdo de forma
criativa ja& apresentavam a possibilidade da
convivéncia de elementos fisicos em espacos
diferentes interagindo num mesmo espago visual,
mesmo que de fato fosse apenas uma co-existéncia de
duas imagens analégicas, como podemos verificar no
trabalho de Kit Galloway e Sherrie Rabinowitz,
Satellite Arts Project de 1977, quando artistas
localizados em cidades diferentes podiam habitar uma
mesma imagem, através de imagens transmitidas via
satélite e sobrepostas, trabalhando a idéia da
tecnologia “criar novos contextos aumentados” [12]

Nesse espaco nds vemos duas pessoas dancando e
sincronizadas, embora estejam 3.000 milhas distante
uma da outra. Como as duas podem observar a mesma
imagem resultante, ha possibilidade dessa sincronia de
movimentos.
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Fig. 4. Kit Galloway and Sherrie Rabinowitz, Satellite Arts
Project'77.

V. Representacdo Simbdlica

“O simbolo é um signo que se refere ao Objeto que
denota em virtude de uma lei, normalmente uma
associacdo de ideias gerais que opera no sentido de
fazer com que o Simbolo seja interpretado como se
referindo aquele Objeto.” [13]

A tecnologia digital, que ja ndo tem como aparato
sistemas opticos, maquinas mecénicas ou elétricas,
mas sim um sistema eletrénico que se utiliza de
linguagem e de algoritmos que ndo representam mais
a realidade através de um registro gréfico pela
observagdo das formas e nem pela captacdo dessas
formas através de uma conexdo fisica com um real
através de um fendmeno fisico, possibilitam
representar aspectos da natureza que podem ser
descritos através dessa linguagem.

Essa escritura que acontece numa sequéncia de
informagdes verbais e numéricas que pode ser
armazenada na memdria do computador, e quando
acessada constri imagens instantaneamente, num
incessante calcular ponto a ponto, levando em
consideracdo novas informagdes que receber, permite
representar fendmenos da realidade que podem ser
descritos por uma linguagem simbdlica.

Embora todos os tipos de imagens produzidos em
meios tradicionais possam ser digitalizados e
armazenados, had um tipo de imagem denominada
imagem de sintese, que melhor caracteriza a esséncia
desse processo, pois é uma imagem gerada
especificamente por algoritmo e ndo produzida por
outro meio e armazenada digitalmente.

A imagem de sintese ganha um comportamento de
acordo com as propriedades fisicas internas dos
objetos, pois ela pode ser construida de acordo com as
leis fisicas que sdo transformadas em algoritmos.
Além da representacdo da aparéncia externa, temos
um aprofundamento na representagdo de aspectos
internos, das propriedades fisicas e comportamentais
dos objetos, atingindo um grau mais desenvolvido na
representacdo, que é denominado de simulacdo, onde
0sS objetos passam a se movimentar e agir como se
fosse o real.
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Na obra de arte conceitual de Joseph Kosuth,
chamada “One and Three Chairs” (1965), o artista
apresenta uma cadeira, a foto ampliada da cadeira e
um texto com a definicdo de cadeira no dicionério.
Esta obra poderia ser completada com uma imagem
de sintese, a qual estaria mais de acordo com a
defini¢do do dicionario do que com a foto da cadeira,
por mais que se assemelhasse com a fotografia, pois
seria gerada por um algoritmo, por uma escrita e ndo
por uma conexao fisica como na fotografia.

V1. Realidade Virtual

O pensamento é um ambiente virtual, onde
simulamos diversas situagdes, onde o real e o ficticio
estdo separados por uma linha ténue, uma vez que o
que temos do mundo sdo sempre interpretagdes, onde
o real é sempre uma interpretaco individual.

A realidade virtual no contexto computacional é o
universo das representacfes, onde as imagens nao
mais existem em um campo material bidimensional
estatico, como nos processos artesanais e mecanicos,
onde producdo, armazenamento e visualizagdo
acontecem numa mesma etapa simultdnea. Mesmo
nos processos elétricos onde essas etapas sao
separadas e as imagens sdo codificadas e
decodificadas por uma imaterialidade, essas imagens
mantém as suas configuracdes estaticas.

A realidade virtual habita um ambiente que gera
informagdes de acordo com os parametros designados
por um usuario, sendo a producdo, 0 armazenamento e
a visualizacdo etapas diferenciadas, quando a imagem
pode ser atualizada diferentemente.

Esse ambiente virtual também € denominado de
ciberespaco e realidade virtual onde o mundo é
representado visualmente em 3D, se comporta com as
propriedades do real em tempo real e ¢ interativo.

O publico passa da categoria de “observador”, no
sentido mais tradicional, de agente passivo, a
categoria de interator ou interagente, quando ganha
um novo estatuto tornando nebuloso o conceito de
autor, uma vez que o publico tem influéncia na etapa
da visualizacdo e em alguns casos, no processo de
producdo da imagem também. A interatividade
permite ao “observador”, no sentido mais atual, de
construtor da realidade com sua observacdo, vivenciar
esse ambiente com as mesmas sensacdes de um
mundo real, da mesma maneira que olhamos para uma
fotografia em sua relacgho com o real, ou nos
envolvemos num filme. Embora no cinema
conseguimos uma imersdo nas imagens, 0 NOSSO COrpo
permanece estatico em uma sala escura, caso que nao
acontece no ambiente virtual, onde somos solicitados
ao envolvimento corporal, com algum tipo de acéo
fisica, para que o programa responda e atualize uma
imagem de acordo com essa acéo.

A nossa relagio com o ambiente virtual pode
acontecer de diversas maneiras; podemos penetrar
nessa realidade através de um avatar, um personagem
que nos representa ou visualizar o ambiente de um
ponto de vista, como se estivéssemos nos
movimentando dentro desse ambiente como descreve
Pierre Levy [14]:

“As imagens exibidas nas telas sdo calculadas em
tempo real em fun¢do dos movimentos de cabeca do
explorador, de forma que ele possa conhecer o
modelo digital como se estivesse situado “dentro” ou

do “outro lado da tela™™.

A. Composicéo de imagens digitais.

No sistema digital o processo da colagem parece
estar presente em todas as acgdes, e as possibilidades
de se trabalhar com a sobreposicdo de imagens
acontecem das mais variadas formas. As camadas ou
layers estdo presentes em quase todos 0s programas
de edicdo de imagens, onde vérias imagens podem
sobrepor-se mantendo independéncia ou
comportando-se como uma Unica imagem.

As cameras conectadas aos computadores ganham
inteligéncia, na medida em que ndo congelam suas
informagdes, mas codificam-nas através de uma
linguagem que pode transforméa-las de acordo com a
entrada de novas informagfes. Nesse sentido, as
imagens captadas por uma camera de video e
transformadas em tempo real, resultando em efeitos
diversos sdo muito utilizadas nos trabalhos artisticos.
As cameras também sdo usadas como sensores
visuais, como na obra “Very Nervous System” de
David Rokeby [15], que utiliza uma camera de video,
um processador de imagens, um sintetizador e um
sistema sonoro para captar 0s movimentos das pessoas
frente & cAmera e transforma-los em sons.

A Realidade Aumentada é mais uma possibilidade
de utilizacdo da camera captando uma imagem do real
e sobrepondo uma imagem existente nos arquivos do
computador. Kirner [16] define que:

“Realidade Aumentada é a insercdo de objetos
virtuais no ambiente fisico, mostrada ao usuario, em
tempo real, com o apoio de algum dispositivo
tecnolégico, usando a interface do ambiente real,
adaptada para visualizar e manipular os objetos reais
e virtuais.”

A insercdo de imagens em uma imagem captada do
real, ndo €& recurso nNovo COmo ja mencionamos
durante o texto, mas o que a realidade aumentada
proporciona é a conexdo de dois espagos, atraves de
suas imagens. Primeiro, de uma imagem captando em
tempo real o ambiente fisico e segundo, de outra
atualizando elementos do ambiente virtual. A imagem
da realidade fisica, através de uma chave (marcador
gue é uma imagem) torna-se um portal para receber o0s
habitantes da realidade virtual.
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Fig. 6. Obra de Realidade Aumentada do Laboratério de
Pesguisa em Arte e Realidade Virtual, do Programa de pds-
graduacdo em Arte da Universidade de Brasilia/UnB 2008.

A imagem acima mostra uma realidade aumentada a
partir de um marcador tatuagem que insere uma asa
nas costas da pessoa.

Essas realidades se sobrepem em camadas, e
embora produzindo cada qual sua imagem, o0s
elementos dessas realidades dialogam, permitindo a
interacdo entre uma imagem indicial (gerada pela
captacdo do ambiente) com uma imagem simbolica
(gerada pelo computador). E como se um pequeno
portal entre esses dois mundos permitisse novas
experiéncias conjugadas.

Vincent van Vincent, artista que criou um sistema
denominado “Mandala Virtual Reality System” com
Francis Mac Dougall em 1986, permite uma interacéo
em tempo real através da imagem do usuério com os
elementos de uma imagem digital. [17]

Fig. 5. Vincent John Vincent, Mandala Virtua Reality
System (1992).

Vincent penetra na imagem digital através da
captacdo em tempo real de sua imagem que é
sobreposta com a outra imagem, como hum Chroma
Key. Nessa composi¢do espaco-temporal Vincent
pode movimentar os objetos virtuais assim como pode
tocar os instrumentos 14 existentes. Nessa experiéncia
podemos perceber e quase visualizar um novo espacgo,
que embora vazio da materialidade fisica, estd cheio
de uma matéria invisivel e sensivel aos nossos toques.
Essa situacdo provoca um ruido na nossa sensagdo de
realidade, pois quando olhamos para a imagem e
vemos uma pessoa brincando com uma bola ou
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tocando os instrumentos que escutamos e depois
olhamos para a pessoa ao vivo, e s6 a vemos se
movimentando num espaco vazio, a realidade parece
ser a imagem e ndo o real.

VII. Interfaces

As interfaces permitem a comunicacdo fisica do
publico com o processamento das informacdes no
computador.

As mais variadas formas de interfaces foram
produzidas, possibilitando um olhar digital sensivel,
inserindo um cérebro a camera escura, tornando as
interfaces invisiveis, e fazendo com que o sistema
visualizasse nossos movimentos, detonando 0s mais
diversos processos.

Percebemos que a realidade virtual levou as
propriedades do mundo fisico para um ciberespaco e a
realidade aumentada estd duplicando as vias nessa
ponte, num fluxo inverso, com retorno visual dos
elementos desse ciberespago para 0 mundo fisico. Ndo
que o0s elementos virtuais, como nossos Proprios
pensamentos, ndo afetassem a realidade, mas agora
podemos quase visualizar esses pensamentos através
desses novos signos. Este fato permite-nos vivenciar a
relacdo ambiente fisico / ambiente virtual, de trés
maneiras através das imagens.

No primeiro modo olhamos a realidade e
imaginamos algo nela apenas com 0 NnoSsO
pensamento, como se um mimico nos mostrasse um
objeto.

IMAGINARIO

AMBIENTE REAL

propriedadesdoreal -

AMBIENTE REAL

REALIDADE VIRTUAL

AMBIENTE REAL  REALIDADEAUMENTADA

VIRTUALIZAQAO DO REAL
MATERIALIZACAO DO IMAGINARIO

Fig. 7. Esquema das etapas de hibridismo entre o ambiente
real e o ambiente virtual.
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Outra maneira € atraves da realidade virtual, que
codifica 0 mundo fisico em imagens inteligentes e
permite-nos experienciar nesse espaco, eventos SO
imaginados até entdo. O terceiro modo é a realidade
aumentada que mistura essas experiéncias inserindo
essas imagens materializadas numa imagem do
mundo fisico em tempo real.

VIII. Concluséo

“Em The view from nowhere, Thomas Nagel
apresenta o seguinte argumento: 1) seria possivel
existir uma espécie de seres com capacidade
superiores as nossas, 0S quais seriam capazes de
compreender aspectos do mundo que sdo para nos
inalcancaveis; 2) os membros dessa espécie superior,
se existissem, nos diriam que h& certas coisas no
mundo real que nds, humanos, somos totalmente
incapazes de compreender; 3) embora tais seres ndo
existem, ndo deixa de ser verdade o que eles nos
diriam caso existissem; 4) portanto, a existéncia de
aspectos inatingiveis da realidade ndo depende da
possibilidade de tais aspectos serem concebidos por
sujeitos realmente existentes, como sujeitos humanos.
(Nagel, 1985: 95ss) Ou seja, no mundo que
efetivamente nos rodeia, e ndo em qualquer
imaginario mundo possivel, hd aspectos da realidade
gue nos escapam, e que poderiam ser apreendidos por
seres superiores — 0s quais sdo concebidos, ndo como
reais, mas obviamente apenas como possiveis.” [18]

Talvez esta estoria ndo seja tao irreal, pois apesar de
ndo termos encontrados esses seres superiores, e nem
sermos seres superiores frente aos animais, sabemos
que cada espécie capta aspectos do mundo que nao
sdo alcancaveis para as outras. Porém esses seres
superiores podemos ser nds mesmos, com 0s aparatos
tecnolégicos que inventamos, criando novas
sensibilidades e apreendendo aspectos da realidade
que até entdo nos eram inalcancaveis, e a0 mesmo
tempo podemos pensar e projetar novas realidades
COM €SSes recursos.

As imagens que produzimos sdo signos para nos
comunicar, e também servem para apreendermos o

real, refletirmos e agirmos projetando o ambiente
(futuro) no qual vivemos (viveremos). Elas tornam-se
cada vez mais complexas, e em todos os tempos estdo
sempre a nos fascinar e provocar nosso intelecto a
entendé-las. A Realidade Aumentada também é mais
uma etapa nesse processo, que ajuda a materializar o
nosso pensamento e a realidade que construimos.
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[NET]AR[G]Ts: Experiéncias Transmedia e Narrativas Cruzadas
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Abstract - Neste artigo considera-se e debate-se a
estética dos jogos digitais como experiéncias transmediais
que misturam e reflectem tendéncias de recombinagéo
tanto tecnoldgicas como visuais. Tendo como foco os
Alternate Reality Games (ARGS) e a convergéncia existente
nestes projectos ao nivel das interac¢bes entre
performances e happenings off-line e on-line argumenta-se
que estes espacos ladicos sdo um lugar conveniente para se
perceber as dindmicas da estética digital, pois envolvem os
seus participantes numa experiéncia narrativa complexa e
emergente. O presente texto remete-nos para os mundos
artisticos em rede problematizando disting¢des e dualidades
antigas, a saber, a distin¢do entre arte e entretenimento,
arte de elite e popular, arte e design, entre outras.

Index Terms - jogos digitais; ARGs; arte; estética;
experiéncia transmedia; entretenimento.

|. Introducéo

Os Alternate Reality Games (ARGS) sdo jogos que
envolvem um conjunto de jogadores na construcdo de
uma ficclo interactiva que normalmente est4 ancorada
no mundo real, permitindo a passagem de uma realidade
na rede (on-line) para uma realidade sediada num
espaco fisico (off-line). Por vezes tira-se partido de
interaccbes mistas onde jogadores on-line tém que
colaborar com jogadores off-line para assim resolverem
situagdes de jogo como, por exemplo, ajudar a resolver
enigmas ou contribuir para a evolucdo da plataforma,
cooperando de forma construtiva em ambos 0s espacos.
No ARG Uncle Roy All Around You' (Blast Theory,
2003) misturam-se jogadores on-line com jogadores nas
ruas da cidade de Londres, os quais sdo guiados por um
mapa interactivo gerido a partir das interac¢des na rede.
Os jogadores podem usar cdmaras fotogréficas ou de
filmar, mensagens de &udio e de texto, e devem
trabalhar em conjunto, durante sessenta minutos, até
encontrarem, neste curto espaco de tempo, o tio Roy,
que esta algures escondido numa localizacdo secreta.
Este projecto propde uma investigacdo a volta de
algumas das mudanc¢as sociais que surgiram com a
utilizagfo dos dispositivos moveis, 0 acesso persistente
4 rede e a aplicacdo de tecnologias que fazem o
mapeamento da localizacéo fisica dos jogadores. Se o
ARG envolver protagonistas em varias localizagbes
geogréficas que devem, por exemplo, contribuir para
resolver puzzles em determinados locais espalhados por
diferentes cidades, ou paises, pode tirar-se partido de um
sistema GPS e assim contribuir para situar o jogador
num mapa mais vasto de interaccbes. A ideia é

! http://www.blasttheory.co.uk/bt/work_uncleroy.html (acedido em
Outubro de 09).
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promover a partilha e a colaboracgéo entre jogadores, que
podem estar situados em locais distintos, na resolucéo
de puzzles que podem envolver a recolha de pistas e a
consequente utilizacdo destas para a progressao
narrativa na performance. Esta teatralizagdo, que se
desenvolve em tempo-real a partir das accBes dos
inimeros agentes no sistema lddico, é uma forma de
instigar a capacidade do jogador contribuir para o
desenvolvimento da plataforma através da sua
criatividade. Existe, no ARG Uncle Roy All Around
You, de acordo com Kate Adams, uma fusdo da
experiéncia ficcional com a experiéncia real e, é através
deste espaco, constituido por diferentes layers, que os
Blast Theory chamam a atencdo para as ligagles
complexas entre o real e o ficcional. Este colectivo de
artistas expde as relacfes geradas nas interaccdes do
mundo real que tiram partido do envolvimento
potenciado pelas diferentes tecnologias e seus usos.
Assim, “they address the increasing significance of
computer gaming, internet, and mobile phone
technology to the structuring of communities, shifting
the emphasis away from live presence and the habitation
of mutual space in constituting communities and
relationships. Blast Theory attempt to expose the
tendency in today's society to lose the reality of the
real.” (Adams, 2003: on-line)

Il. Real eficcéo

O jogador on-line vé uma representacdo visual do
jogador nas ruas da cidade e recebe deste um conjunto
de coordenadas com a sua localizacdo fisica o que
aparece reflectido no espaco digital num mapa global de
interaccOes. Os jogadores que estdo nas ruas da cidade
de Londres aparecem visualmente neste mapa através de
avatares, numa perspectiva na terceira pessoa (third
person perspective). Esta representacdo, mistura-se com
uma perspectiva na primeira pessoa (first person
perspective) personificada pelos jogadores do espaco
real. Neste contexto, podemos considerar, com Adams,
que estamos perante uma realidade mista onde tanto a
identidade ficcional como a real existem no mesmo
corpo que habita a cidade como um espago
performativo: “There are two realities projected
conceptually into one space, through the interactions of
a live participant who is to a large extent being guided
by virtual clues through a physical space with a fictional
overlay. That fictional overlay is partly set up through
the expectation that the experience will be art/theatre-
like due to its context - it is presented at the ICA - and
partly through this avatar like status of the live
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participant in the first part of their experience.” (Adams,
2003: on-line).

Considera-se que a fronteira entre o real e a ficgcdo se
encontra, no espaco magico de jogo (Huizinga, 1955;
Salen & Zimmerman, 2003; Juul, 2005), fundida. Neste
contexto, o teatro participativo associa-se ao espaco
politico pela possibilidade de criar um sentimento de
comunidade a medida que a audiéncia interage
directamente com os artefactos ludicos. Os artistas usam
0s jogos como meio de exploracdo e expressdo ha mais
de cem anos. De acordo com Flanagan, tal como a arte
0s jogos tendem a reforcar influéncias culturais mais
amplas. Alguns dos artistas que seguiram movimentos
como o dadaismo, o surrealismo, o fluxus ou o
situacionismo, durante o século XX, jogavam com 0s
participantes como forma de recreacdo e investigacao
(Flanagan, 2009: 88). Os jogadores hoje, tal como
outrora os participantes das experiéncias performativas
passadas, tém a possibilidade de desenvolver a
experiéncia de forma activa, retirando novos sentidos a
partir do cenario gerado, mas também o fazem em
consonancia com outros jogadores, competindo e
colaborando para potenciarem novas configurages. A
arte de representar institui uma relacdo confortavel entre
representacdo e realidade sendo que a representacdo
implica a criacdo de um contexto para 0 pensamento
que, tanto no cinema ou no teatro, como no computador,
orquestra e amplia a experiéncia. Representam-se ac¢oes
e situacbes que ndo existem no mundo real, criam-se
mundos imaginarios que tém relagcdes especiais com a
realidade, que a expandem e amplificam, enriquecem as
nossas capacidades de pensar, sentir e agir. As formas
de arte diferem em termos dos materiais que empregam,
na maneira como sdo criadas as representacdes, 0 que
pretendem representar e como se manifestam no mundo
(Laurel, 1993: 30). Afirma Flanagan: “Opposed to
seriousness and the ossification of art as object, fluxus
artists sought a new art practice, one that was open to
humor, intimacy, player agency, and various aspects of
performance. Because games lend themselves to humor,
often require physical participation, and undermine the
seriousness of art that certain fluxus artists opposed,
they were a perfect medium for fluxus expression and
experimentation.” (Flanagan, 2009: 94)

Nestes projectos, que cruzam diferentes media,
deparamos com o colapso do espaco de recepcdo numa
experiéncia de pura simulacdo ou de puro estimulo que
envolve um tipo de simbiose pré-programada pela
artificialidade da representacdo. A excitacdo corporal,
no caso das interac¢bes performativas ancoradas no
espaco fisico, aliada & experiéncia haptica, no caso das
interaccfes on-line, ndo apelam & interpretacdo
semantica mas mobilizam o participante/jogador de
forma sensual. Poder-se-ia dizer que a técnica, 0s
operadores técnicos e a tecnologia tomam o comando na
hierarquia das artes e do design e, neste contexto, a

producdo cultural torna-se acima de tudo um problema
técnico de programacdo de emocdes. A representacdo da
cena e a mestria com que esta é representada passa a ser
um fim em si mesmo mas outros componentes
contribuem em simultaneo para que o efeito se produza
(Darley, 2002: 140-42). O envolvimento dos sentidos
pode conter um controlo e uma gestao dos estimulos que
anestesia e intoxica, a intoxicacdo da fantasmagoria,
mas que também permite a construcdo de realidades
alternativas, a reconstrugdo do espaco do sonho e da
fantasia como um certo tipo de realidade compensatéria
(Darley, 2002: 174-94). A interac¢do ndo é um conceito
novo pois ocorre em toda a recepcdo estética, seja ela
perceptiva, cognitiva, fisica ou interpretativa. No
entanto, “O aparato de jogo — um engenho de software
que distribui espacos 3D de uma perspectiva
incorporada, directamente em tempo real através da
interface — consegue 0 que 0 aparato cinematografico
nunca conseguiu: um sentido de presenca literal e um
papel participativo para o jogador” (Rehak, 2003: 121).
A imagem cinematografica ou fotografica permanece
imutavel e as diferentes visualizagGes e interpretacdes
ndo a transformam. Pelo contrario, a experiéncia de jogo
é sempre uma experiéncia nova que jamais se repete
pois depende da accdo do jogador/participante para se
concretizar.

I11. Incorporagéo e convergéncia de meios

Segundo Edmond Couchout que cita Walter Benjamin
nos seus Ecrits Francais, “experimentamos sem criticar
0 convencional - criticamos com desgosto 0
verdadeiramente novo”. E Couchout adverte: “o filme,
isto & ao mesmo tempo a arte e a técnica
cinematografica, acrescenta os seus efeitos aqueles da
radio, no dominio da imagem depois da imagem-som.
Como analisa McLuhan, o filme esta ligado a cultura do
livro “condicionado ao extremo pela tipografia”, da
narracdo escrita (e impressa) que desde as primeiras
obras cinematogréaficas se constituiram no seu alimento
preferido. Essa narracdo assegura, como na radio, a
perspectiva narrativa e a homogeneidade do espago e do
tempo. Bem antes, Walter Benjamin dizia, por sua vez,
que o filme, enquanto reproducdo mecanizada, tal como
a fotografia, faz das obras de arte do passado seu
objecto (do passado literario mas também do passado
pictural e musical), o que transforma a sua acgdo e
repercute sobre a arte na sua forma tradicional”
(Couchot, 2003: 72). Neste sentido, podemos considerar
que estamos perante uma reincorporacdo dos meios
anteriores nos novos suportes o que se torna evidente na
forma como o cinema reincorporou, por exemplo, o
teatro, a literatura, a danca ou a fotografia, como a radio
é introduzida nas dindmicas televisivas ou, ainda, como
0s designers da World Wide Web se inspiram na
imprensa escrita para criarem layouts de revistas on-
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line. Ora, o jogo de incorporacdo dos meios mais
antigos nos mais recentes é uma forma de
compreendermos a convergéncia actual dos diferentes
suportes media na criacdo de uma experiéncia mais
abrangente e que tira partido de diferentes tipos de
interaccdo. O jogo, para os artistas do século XX,
superava ja a seriedade da arte erudita e apontava de
forma irreverente para accles e experiéncias concebidas
a pensar no dia-a-dia do cidaddo comum. Sugere
Flanagan: “as organized civil society increases its
“high” culture
and sophisticated pleasures, the availability and
intensity of daily pleasure appears to diminish. To
twentieth-century critic Walter Benjamin, it is only
through the intensification of everyday experiences that
social change can occur” (Flanagan, 2009: 89).

Para Eskelinen & Tronstad, o cinema e a literatura
requerem, no entanto, apenas uma actividade
interpretativa da parte da sua audiéncia. Em contraste
com este tipo de arte mais convencional, 0s jogos
digitais, tal como as instalagbes, a arte robética e
cinestésica, entre outras possibilidades de mixagem
tecnoldgica, desafiam a audiéncia ao usar sequéncias
semidticas variaveis. Assim: “Na arte talvez tenhamos
que configurar de forma a interpretar enquanto que nos
jogos digitais temos que interpretar de forma a estarmos
aptos a configurar e prosseguir 0 nosso caminho”
(Eskelinen & Tronstad, 2003: 197). De acordo com 0s
autores citados, existem trés tipos de sistemas nas
continuidades ergédicas®. Em primeiro lugar, surgem os
sistemas que concretizam e actualizam as mesmas
sequéncias de signos cada vez que sdo activados ou
visionados (literatura, cinema, pintura) e a Unica coisa
que nos pedem é que os interpretemos, experienciemos
e, finalmente, que tenhamos a capacidade de lhes
atribuir algum significado. Em segundo lugar, surgem
0s sistemas que requerem um trabalho ndo trivial da
parte do leitor ou participante e tém o potencial de se
manifestar de forma diferente cada vez que sdo usados
(arte ergddica). Estes sistemas pressupfem uma pratica
interpretativa, & semelhanca dos sistemas da arte, em
que qualquer trabalho que se realize no &mbito ergddico
é feito em fungdo da aquisicdo de qualquer coisa para
interpretar. Em terceiro e ultimo lugar, encontramos 0s
sistemas de prazer e modos que ndo sdo dominados pelo
interesse interpretativo, como é o caso dos sistemas
presentes nos jogos interactivos, sistemas em que a
interpretacdo serve para configurar e tem uma base
processual (Eskelinen & Tronstad; 2003: 198-99).
Considera-se que o0s trés tipos de sistemas coexistem na
manipulagdo e interaccdo ludica.

O prazer do jogo depende da experiéncia deste: “é ou
deveria ser um facto conhecido que depois dos seus

2 Termo cunhado por Espen Aarseth no livro Perspectives on Ergodic
Literature, John Hopkins University Press, Baltimore and London,
1997.
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cédigos e estruturas, Barthes orientou o seu estudo para
0 ambito do prazer de forma a atribuir um sentido ao
que os leitores realmente sentem quando estdo a ler,
algo que ndo é reduzivel a uma gramética ou um
conjunto de cédigos” (Eskelinen & Tronstad, 2003:
214). O prazer do jogo depende do facto deste “ser
jogado” e como observou Marshall McLhuan citado em
Perron: “um jogo é uma méaquina que se pode colocar
em accdo apenas com o consentimento dos jogadores
que se tornam bonecos por um tempo” (Perron, 2003:
242). Os jogos digitais sdo happenings pois incluem a
audiéncia no seu ambiente transformando-a em
participantes activos dai que se possa considerar que
existe uma diferenga crucial entre os happenings e os
jogos e a performance e o teatro. Neste contexto,
considera-se que os happenings e 0s jogos implicam a
inclusdo dos participantes numa brincalhona repeticio
das rotinas do dia-a-dia enquanto que a performance e o
teatro mantém, a maioria das vezes, a audiéncia a
distancia. Assim, sugere-se que existe um desempenho
configurativo, uma modalidade de ac¢do e que atras de
toda a ludologia deveria existir um certo tipo de
filosofia da accdo pois ndo nos banhamos duas vezes no
mesmo videojogo.

A experiéncia participativa envolve o participante mas
também o obriga a interpretar os objectos para que este
tenha capacidade para os configurar. O design da
experiéncia digital apela a consciéncia da interface na
delineacdo de um espaco magico no qual o participante
sabe que é manipulado. As artes da simulacdo numeérica
implicam processos de design em que o artista pensa em
mundos virtuais, em realidades aumentadas e mistas,
forjadas pela computacédo grafica. Estes actos de design
pressupdem a construcdo de espagos meio reais, meio
virtuais, que ja ndo sustentam a dualidade real/virtual
pois ndo se tratam de realidades ou de virtualidades
“puras” mas hibridos recombinatdrios. O design surge,
neste contexto, como um constructo concertado entre
autor, maquina e jogador. Os artistas e designers digitais
criam sistemas narrativos no sentido em que apelam a
forma como damos sentido ao mundo através da
espacialidade inerente ao drama e a accdo (Gouveia,
2009a). O design da experiéncia dos participantes nos
sistemas digitais cria um enredo ou mundo ficcional
através do qual estes se relacionam com o sistema
cibernético de jogo.

IV. Alguns ARGs que exprimem experiéncias
transmedia e narrativas cruzadas

O ARG Why So Serious?® Foi criado em 2007 pela 42
Entertainment em parceria com a Warner Bros. para
divulgar o filme The Dark Knight (Christopher Nolan,
2008) e no intuito de envolver os fas da saga de banda

8 http://www.alternaterealitybranding.com/whysoserious_webby/
(acedido em Outubro de 09).
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desenhada e dos filmes do Batman numa ficcéo
interactiva que contou com a cria¢do e producéo de mais
de trinta espacos na World Wide Web. O enredo gerado
comeca em Batman Begins (Christopher Nolan, 2005) e
acaba no terceiro filme. Neste espaco on-line de fic¢éo,
que nos transporta directamente para uma Gotham City
em permanente luta de gangs, os jogadores tém que ir
buscar vérios objectos a determinados locais da América
(e.g. bolos decorados com telemdveis inseridos e pizzas
colocadas no interior de caixas sofisticadas em termos
de design e construidas para o efeito) ou em outras
cidades espalhadas pelo mundo (malas do estilo retro
com bolas de bowlling e telemdveis no seu interior).
Este ARG tanto pode ser considerado uma experiéncia
estética transmedia, com uma jogabilidade (gameplay)
do tipo viral que envolve os jogadores numa ficgdo
aberta e dindmica, como pode ser entendido apenas
como mais uma campanha de marketing. E de salientar
a cada vez maior dificuldade na catalogacdo de algumas
obras de arte digital pois estas furtam-se constantemente
e propositadamente a simples arrumagdo em categorias.
As sequéncias ergodicas (Aarseth, 1997) saltitam de
suporte em suporte, como um virus imbuido de excertos
narrativos emergentes, pedacos disponiveis em tiras de
software, mensagens de telemdveis ou encriptadas em
documentos impressos, entre outras possibilidades.
Neste contexto, insere-se 0 jogador no universo da
problematica Gotham City e pede-se que este alinhe na
causa do Joker, de alguns politicos ou, por exemplo, do
Batman.

Esta experiéncia interactiva transmedia comegou na
International Comic Con de San Diego em 2007. Aqui
varios jogadores recolheram ndmeros de telefone
projectados no céu e assim deram inicio a saga que esta
por detras da trama deste ARG. Este projecto artistico
chama a atencdo para a forma como a arte se alia a uma
campanha de marketing tirando partido de varios
recursos tecnolégicos. Convém néo esquecer que devido
a este ARG se venderam, com uma antecedéncia
assinalavel e num ndmero bastante elevado, bilhetes
para a estreia do filme. Estamos perante uma forma de
arte “viva” (Jenkins, 2005) que mistura e incorpora
géneros, estratégias e tendéncias diversificadas num
conjunto de acc¢Bes cooperativas que usam a rede como
ecossistema natural de producdo criativa.

Outro exemplo curioso deste género de estratégias é o
projecto The Big Urban Game®* (B.U.G, 2003), criado
pelo Design Institute da Universidade do Minnesota
com o objectivo de encorajar os residentes de duas
cidades vizinhas (Minneapolis e St. Paul) a pensar sobre
design urbano. Neste contexto, os jogadores deveriam
mover uma peca gigante e inflamével através de alguns
pontos na cidade. As equipas podiam ser trés (azuis,
vermelhas ou amarelas) e cada uma delas geria a sua

4 http://www.decisionproblem.com/bug/bug2.html (acedido em
Outubro de 09).

peca gigante pelas ruas da metrépole. Todos os dias o
jornal local publicava a localizagdo de cada peca e duas
possibilidades de caminhos efectivos através dos quais
se poderiam mover as mesmas. Por via de ligacdes
maoveis ou do site do projecto os participantes podiam
escolher as vias mais rapidas e usar a cidade como um
tabuleiro de jogo.

Estes trabalhos requerem a mediacdo de puppet
masters, ou seja, designers que definem um conjunto de
ordens que devem ser obedecidas de forma a fazer
evoluir o espaco ou sistema lddico. Por vezes, as ideias
vao surgindo j& o projecto teve inicio e é conforme este
vai progredindo que o0s puppet masters tomam algumas
das suas decisdes. Neste sentido, estes designers
contrastam com os chamados game masters 0s quais
constroem e definem regras e estratégias de forma
fechada e que, muitas vezes mas nem sempre, ndo
podem ser alteradas pelos jogadores. Os puppet masters
permitem uma maior inclusdo de contetdo gerado pelos
participantes da experiéncia (player made content) e
normalmente definem alguns caminhos narrativos que
vdo sendo alterados conforme o jogo progride, de
acordo com as acgdes efectuadas pela comunidade
deste. Assim, pode optar-se por determinado epilogo em
detrimento de outro apenas porque tendencialmente as
solugdes encontradas pelos jogadores vdo delimitando
esse caminho. No jogo lam Trying to Believe® (42
Entertainment e Nine Inch Nails, 2007), optou-se, no
epilogo do ARG, por uma aparicdo de um performer
seguida de um concerto da banda em detrimento da
explosdo de um edificio, algo que tinha sido pensado
inicialmente mas que se revelou sem sentido. Este jogo,
lam Trying to Believe, remete-nos para uma ficgdo do
tipo big brother onde a América renasce, no seu ano
zero, nome do album da banda americana que o ARG
deveria promover.

Os jogadores colaboram e juntam-se em comunidades
de forma a fazerem evoluir a plataforma de jogo que é
normalmente construida a partir da utilizacdo de
diferentes media, a saber, telemoveis, cAmaras de video
ou fotograficas, mapas interactivos on-line e off-line,
blogues e sites na World Wide Web, cartazes, t-shirts,
etc. Os ARGs da 42 Entertainment sdo hoje bastante
conhecidos, foram ja premiados, e apontam de forma
expressiva para um campo interessante na &rea da
experimentacdo nos chamados Playable Media, ou seja,
estruturas que tiram partido de narrativas construidas
por varias pessoas a partir de diferentes media (Gouveia,
2009b). Os jogos para multiplos participantes criados e
produzidos pela 42 Entertainment, em parceria com as
empresas que gerem os artefactos culturais, como a
Microsoft Games Studio (I love Bees®, 2004, projecto
referido de seguida), os Nine Inch Nails e a Warner

s http://www.iamtryingtobelieve.com/default.htm (acedido em
Outubro de 09).
6 http://www.ilovebees.com/ (acedido em Outubro de 09).
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Bros., anteriormente citados, foram construidos como
campanhas de marketing que lancam de forma viral
produtos da cultura popular. No entanto, estes projectos
sugerem um conjunto de relagBes e experiéncias que
estdo presentes na arte desde o inicio do século XX,
aspectos que problematizam distingdes cléssicas entre
arte e entretenimento, arte e experiéncia estética, arte e
design.

O ARG | love Bees foi langado no dia 24 de Agosto de
2004. Neste dia, os jogadores do Halo 2 tiveram
oportunidade de iniciar este ARG o qual deu aos seus
fas, mais de 600.000 aficionados, a primeira missdo no
mundo real, um conjunto de coordenadas GPS que
despoletaram uma explosdo de experimentacéo criativa.
| love Bees, foi elaborado com o intuito de dar aos
jogadores do Halo 2 um espacgo criativo onde pudessem
dar azo a sua imaginacdo e desenvolver algumas ideias
que poderiam surgir a partir da experiéncia de jogo com
a consola. O ARG I’m Trying to Believe foi construido
no ambito da divulgacdo do album Year Zero de 2007
dos Nine Inch Nails e tinha a intengdo de envolver os
fas da banda numa experiéncia que complementasse a
fruicilo do A&lbum e alarga-se o0 espectro de
possibilidades de interac¢do dos fas da mesma. Why So
Serious? remete-nos para o interior da cidade de Batman
e foi pensado como uma estratégia para vender bilhetes
para a estreia do filme The Dark Night de Christopher
Nolan.

Estes artefactos convidam os jogadores a contribuir
para a evolucdo do jogo através de happenings e accBes
que juntam personagens e jogadores em locais
escolhidos, i.e., a aparicdo do Batman em Los Angeles
durante uma flash mob (multiddo de ocasido), as
manifestacdes na vida real de apoio & campanha da
personagem Harvey Dent ou, as guerras de almofadas
entre jogadores, tudo filmado no ambito do ARG Why
So Serious? e, posteriormente, divulgado on-line. Estas
accOes que envolvem os jogadores numa ficgdo
partilhada séo fruto de uma colaboracéo evidente entre
diversos agentes (designers, publicitarios, jogadores e
participantes da experiéncia simulada) onde a histéria se
vai desenvolvendo conforme se vai jogando.

V. Estratégias de inclusdo gréfica presentes nos
ARGs da actualidade

Em termos visuais estes projectos ludicos da 42
Entertainment apresentam de forma bem misturada duas
estratégias distintas de design, a saber, tira-se partido em
simultaneo de grelhas e layouts classicos, que nos
remetem para alinhamentos simples de colunas e que
apresentam tipografia legivel e clara, assim como se
usam paginas Web que desconstroem totalmente a
grelha, apresentando formas orgéanicas cheias de
texturas e caligrafia do tipo graffiti. Se a primeira
estratégia tem notérias raizes no funcionalismo
germanico, no design racionalista e funcional suico e no
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desconstrutivismo’ da escola alema Bauhaus, com muita
influéncia soviética, a segunda estratégia, que coexiste
com a primeira, remete-nos para uma estética que vive
de assemblages e ready mades, formas de trabalho
tipicas dos movimentos modernistas de inicio do século
XX. Estes projectos sdo bastante inclusivos do ponto de
vista do design introduzindo “pranchas” visuais simples
e claras, normalmente associadas a empresas e
instituicBes corporativas, com outras mais expressivas e
organicas que nos lembram o0s anos oitenta e noventa do
século passado, de raizes em Edward Fella, David
Carson, nos Estados Unidos da América, ou Neville
Brody, em Inglaterra, para citar apenas alguns dos
mestres da “cena grunge” no design.

Ora, é curioso notar como o0s ARGs da 42
Entertainment como, por exemplo, Why So Serious? ou
| love Bees, usam tipologias gréficas que nos lembram
alguns projectos de desconstrugdo artistica presentes na
NetArt e na hiperficcdo, de raiz hipertextual, do final
dos anos noventa, inicio desta década. Neste contexto,
ndo seré estranho salientar algumas proximidades com o
estilo visual do colectivo Jodi.org, ou com alguns
hipertextos e hiperficgdes, criados no contexto da
NetArt ou em CD-ROM, i. e., alguns projectos de Mark
América disponiveis on-line ou, por exemplo, obras em
CD-Rom como Patchwork Girl® de Shelley Jackson.
Neste contexto, é legitimo considerar que ndo € sé ao
nivel dos diversos media que a convergéncia tem lugar
mas que esta também se realiza ao nivel da prépria
imagem visual, num alargamento evidente a diferentes
estratégias imagéticas, que remisturam linhas gréaficas e
visuais antes consideradas de forma quase bipolar e
antagonica. Nos nossos dias a representagdo visual
presente nos ARGs é de tal forma fluida e inclusiva que
implica uma experiéncia alargada do espectro de
possibilidades, fazendo notar a urgéncia de uma literacia
visual da multiplicidade que interprete e divulgue os
artefactos culturais como objectos configuraveis e
complexos. E necessario fomentar uma interpretagio
das obras digitais, tanto a luz de conceitos associados as
diferentes escolas e tendéncias presentes na historia da
arte e do design, como também associar andlises das
componentes narrativas, com raizes na teoria da ac¢do e
da narragéo, e com repercussdes em toda a teoria da
literatura e do cinema. Serd ainda fundamental ter em
consideracdo a forma como a tecnologia se intersecta
hoje com a cultura e com o marketing”.

" Sobre a influéncia das teorias da Bauhaus nas estratégias de

recombinagdo e desmontagem no design media da actualidade
consultar, por exemplo, o livro de Xtine Burrough & Michael
Mandiberg, Digital Foundations, Intro to Media Design (Aiga, New
Riders, 2009).

8 http://www.eastgate.com/catalog/PatchworkGirl.html (acedido em
Outubro de 2009).

® Sobre este cruzamento consultar, por exemplo, o livro de KLINE,
Stephen, et al (2003), Digital Play, The Interaction of Technology,
Culture and Marketing, McGill-Queen’s University Press. Montreal &
Kingston, London, Ithaca.
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VI. Os jogos digitais como formas de arte
“vivas': acessibilidade e convencdo vs experimentacdo
einovagéo

No artigo “Games, the new lively art” Henry Jenkins
considera que para mapear a estética dos jogos digitais e
para compreendermos realmente o que se passa é
necessario que os consideremos como uma “arte viva”,
popular, o que coloca esta forma de expressdo cultural
préxima do mesmo tipo de receio que em 1924
preocupava as pessoas em relagcdo ao cinema: sujeicao
em relacdo as ligagdes comerciais do cinema e as suas
origens tecnolégicas; preocupagdo com apelos em
relacdo & violéncia e ao erotismo no cinema de
Hollywood e o argumento de que este ainda ndo teria
produzido trabalhos de valor. E curioso que estes
mesmos argumentos estejam a ser hoje utilizados em
relacdo aos jogos digitais. Jenkins adopta, na sua
reflexdo, alguns enunciados explicitados por Gilbert
Seldes (1924), autor do livro The Seven Lively Arts.
Assim se descreve a arte popular em termos de
equilibrio entre convencéo e invengdo. A convengdo
assegura a acessibilidade, a invencdo assegura a
novidade mas o0 que mantém as artes vivas “vivas” é que
estas sdo um lugar de inovacdo e experimentacdo
consistentes.  Assim, 0 criticismo encoraja a
experimentacdo e a inovagdo enquanto que as pressdes
comerciais asseguram a acessibilidade (Jenkins, 2005:
185-86).

Neste cuidadoso equilibrio de forgas reside a dindmica
das artes digitais, nas quais incluimos os jogos e, no
contexto deste artigo, os ARGs e algumas instalagdes de
game art que tiram partido de jogos classicos para assim
se tornarem mais familiares aos participantes (cf., por
exemplo, a Instalagdo Space Invaders, do colectivo
Multitouch Barcelona, 2009). A consisténcia potenciada
pelo equilibrio de forgas entre inovagéo e acessibilidade
estd patente em alguns dos discursos dos criadores de
jogos digitais. Afirma Jenkins, o designer do jogo
Frequency™, Alex Rigopulos, descreve a trajectéria de
um jogador através do seu jogo: “quando um jogador
comeca a jogar Frequency, joga-o usando as
competéncias que ja possui; a habilidade para reagir a
informagdo visual simbolica com uma resposta manual
no tempo preciso... 0 que reparamos mais e mais nos
testes de jogo é o ponto no qual os jogadores mais novos
deixam de jogar com os seus olhos e comegam a jogar
com 0s seus ouvidos (ou antes com 0s seus “ouvidos
internos”); comecam a sentir a batida da mdsica; entdo
quando a linha de “pauta” surge eles olham para o
engenho “imaginado” pelos seus ouvidos e a forma
como aquela frase se vai fazer sentir ou soar
ritmicamente e comegam a jogar as notas (e néo a atirar
sobre as notas). A partir do momento em que 0s
jogadores atingem este nivel comegam a progredir
muito mais rapidamente no jogo” (Jenkins, 2005: 183).

10 http://www.absolute-
playstation.com/frequency/frequency_review.htm
(acedido em Outubro de 2009).

Os designers de Rez'! sugerem que basearam o seu
trabalho nas teorias dos artistas abstractos como Wassily
Kandinksy'% “Rez é uma experiéncia, uma fusio de luz,
vibragdo e som completamente imersa em sinestesia”
(Jenkins, 2005: 183)". O abandono do foco da estética
na arte popular e a complicada discussdo a volta das
interseccBes entre arte popular e arte avant-garde
levam-nos a considerar que existe hoje uma estética de
apropriacdo e sintese muito influenciada pela cultura
popular contemporénea onde muitos artistas constroem
sinteses renovadas & volta dos pesados icones e
convencBes  do passado, criam mitologias
idiossincraticas que desenham o seu poder afectivo
através de retornos tacticos a trabalhos artisticos mais
antigos. Nos jogos digitais a utilizagdo de jogos antigos
na elaboracgdo de novas ficgdes e instalagdes em galerias
€ bem notdria nos trabalho Ludea (2005) e Field of Play
(2007), ambos do artista australiano Troy Innocent™, e
gue nos remetem para o famoso jogo de Ludo e para o
classico “tesoura, papel e pedra”. Estas apropriaces
recusam qualquer separacdo simples entre cultura
popular e cultura de elite e procuram inspira¢do quando
e onde ela pode ser encontrada.

Um projecto interessante que questiona a catalogacéo
de obras de arte media é o jogo/poema Arteroids 2.03.
Este projecto é “um jogo literario para a web”, uma
“batalha da poesia contra ela mesma e contra as forgas
do tédio”. O seu autor, Jim Andrews, descreve-o como
um shoot-em-up on-line relacionado com o cléssico jogo
de arcada Asteroids. Em Arteroids o jogador comanda
um pequeno texto (identidade_id) sendo que, no game
mode, a palavra base é poesia e, no play mode, esta
palavra é desejo ou, em alternativa, é possivel o jogador
inserir a sua prépria palavra. O jogo é uma tentativa de
destruir grupos de palavras que nos tentam aniquilar em
explosdes animadas de letras e sons num ambiente
imersivo que apresenta diferentes tipos de niveis
jogaveis. A questdo mais curiosa em relacdo a este
jogo/poema é que a semelhanca de outros trabalhos na
area das artes digitais / game art (jodi.org é outro
exemplo flagrante) o projecto tem sido apresentado e
distribuido nos mais diversos contextos embora tenha
tido mais relevancia em ambientes de arte digital e
literaria. Para Andrews, este aspecto relaciona-se com o
impacto do seu statement que tem mais relevancia como
peca de arte digital/literatura do que como peca de
entretenimento embora o autor tenha grande orgulho

1 http://www.sonicteam.com/rez/ (acedido em Outubro de 2009).

12 Apresentado na revista Wired, Tetsuya Mizugushi, designer de Rez,
afirma como grandes influéncias no seu trabalho, para além de
Wassily Kandinsky, Piet Mondriam e Chemical Brothers in Howe,
Jeff (2006), “The Designers”, Wired Abril de 2006.

B Henry Jenkins relata, no artigo citado, como os designers de jogos
lutam ainda para encontrar palavras e conceitos que consigam
expressar as suas descobertas frescas sobre os media que usam, tentam
ainda aprender ndo s6 a partir do seu campo de investigacdo como
também de outras areas e saberes. Sem uma heranca da retdrica
moderna, os designers de jogos, empenham-se na experimentagéo de
discursos renovados e inovadores.

u http://www.iconica.org/main.htm ou http://fieldofplay.net/.
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pela significativa distribuicdo do projecto no quadrante
dos game studies. Afirma Andrews: “até certo ponto,
Arteroids é sobre as diferencas e as semelhancas entre
jogo e arte, que encontram a sua intersecgdo no conceito
de brincadeira. Quando brincamos estamos de forma
criativa envolvidos num processo que guia a nossa
actividade criativa mas onde também temos autonomia”
(Andrews, 2004: 221). Este processo pode ser
implementado no jogo de forma a tornar a nossa
experiéncia numa brincadeira mais significativa:
“Arteroids tem uma dindmica que ndo esta resolvida e
que é uma fonte de energia continua: os conflitos entre
jogo e arte, entretenimento e arte, cultura popular e arte.
Eu tentei explorar estes aspectos fazendo um verdadeiro
jogo de computador e ndo um falso jogo de computador.
Assim, estes conflitos sdo experienciados de forma
dramética” (Andrews, 2004: 224).

V1I. Arte e entretenimento

Andrews questiona a diferenca entre entretenimento
e arte dizendo-nos que: “ambas as “situa¢des” envolvem
a maioria das vezes uma ficcdo, fazer-de-conta-que,
uma simulacdo e um jogo. Ambas as “situacdes”
envolvem normalmente uma histéria ou uma narrativa.
Ambas nos remetem para contextos artisticos e/ou de
design. A diferenga reside no equilibrio e grau a partir
do qual o trabalho confronta os assuntos e probleméticas
sobre os quais pretende reflectir; o grau a partir do qual
questiona as assun¢des do mundo que cria ou simula; a
intensidade do seu envolvimento com o mundo e com a
linguagem e as zonas de cinzento que é capaz de
distinguir; a intensidade e consequéncia do drama
humano que revela; a visdo social e individual que
desenha. Todos estes factores contribuem para distinguir
arte e entretenimento. Mas a arte pode ser
entretenimento”; a natureza do divertimento abre ao
jogador/escritor/leitor -  wreader  [wreader =
writer/reader] — o0 mundo e 0s seus dramas
confrontando-o e ndo o isolando numa fantasia. De
acordo com Andrews estamos perante uma sintese: “O
meu sentimento é que a sintese dos media e das artes,
incluindo texto, em unissono com a programacdo e
dominios artisticos como os jogos de computador, altera
tudo de uma certa forma, limitando e expandindo o0s
universos de maneiras que desafiam e geram a
linguagem dos novos media” (Andrews, 2004: 222).

VIII. Cinemae jogos digitais

Usar uma histéria  comparativa sobre o
desenvolvimento histérico dos jogos digitais e o
desenvolvimento histérico do cinema parece uma boa
estratégia pois ambos envolvem a colaboragdo de
equipas vastas de produgdo e a manipulagdo de um
namero alargado de tecnologias. Segundo Helman, o
filme comegou como um espectaculo — uma nova
tecnologia que era pouco mais do que um slideshow. Da
mesma forma, os primeiros jogos digitais eram pouco
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mais do que novidades excéntricas, algo para mostrar e
entreter 0s amigos™. Depois 0 cinema entrou na sua fase
“imitativa” tornando-se um dispositivo de gravacdo de
performances. Também os jogos digitais passaram por
esta fase: caca de patos, futebol e luta de armas. Depois,
no cinema mudo, Edwin Porter criou o primeiro filme
narrativo, The great Train Robbery — movimentos de
cdmara, edicdo, etc.. Na histéria dos jogos digitais
apareceu Space Invaders o primeiro jogo com uma
narrativa rudimentar a duas dimensées (2D). Da mesma
forma que a era do siléncio no cinema teve as suas obras
de arte e o0s seus visionarios os jogos digitais, na sua
fase a duas dimensdes, também os tiveram: D. W.
Griffith (Nascimento de uma Nacdo) e Shigeru
Miyamoto (Donkey Kong / Mério), Fritz Lang
(Metropolis) e Akira Yasuda (Marvel Super Heroes vs.
Street Fighter). Com a introducdo do som o cinema
mudou bastante. Segundo Helman, também nos jogos a
estética euclidiana se alterou com a passagem da
geometria plana para a geometria a trés dimensdes (3D).
A recente passagem do equipamento e do material
necessario a producdo cinematografica para dispositivos
mais compactos é acompanhada pela revolucdo
introduzida pelos jogos para mdltiplos participantes. A
introducdo de pessoas reais e localizagbes do mundo
real, no ambiente cinematografico, possibilitada pela
mobilidade das cdmaras coincide, no desenvolvimento
dos jogos digitais actuais, com os espacos de interacgdo
para milhares de pessoas dos jogos para mdaltiplos
jogadores on-line.

A capacidade da simulagdo numérica nos afectar
emocionalmente de maneira perturbadora é enunciada
por Helman da seguinte forma: “Porque serd que eu
nunca, literalmente, fiquei assustado por um filme mas
tive que deixar de jogar Silent Hill 2'° e a maioria dos
jogos de sobrevivéncia e terror? Porque sera que eu
acho Terminator 2 [James Cameron, 1991'] tdo
relaxante que na TBS [canal de televisdo] as duas da
manhd se torna o equivalente cinematografico de leite
quente, mas se jogo SOCOM™® depois das oito da noite
ndo consigo dormir durante horas? Simplesmente
porque a capacidade que temos para distinguir inputs
provenientes da simulacdo e da realidade € muito menor
do que nos parece intuitivamente?” (Helman, 2004:
232). Neste contexto, advoga-se que 0 arrepio
provocado pela interaccdo através do medium digital é

5 Foi com o intuito de entreter a populacéo local e mostrar a esta a
investigacdo que se vazia num laboratério do estado que William
Higinbotham criou num osciloscépio o seu tennis for two cotado por
muitos, com alguma polémica, como o mais antigo jogo de simulago
digital.

8 http://www.silenthill2.de/auswahl.html (acedido em Outubro de
2009).

Y http:/ivww.imdb.com/title/tt0103064/ (acedido em Outubro de
2009).

18 Simulagdo naval para mdltiplos jogadores na terceira pessoa
(shooter) onde grupos de até oito pessoas podem competir uns contra
0s outros em ambientes militares realistas.
http://us.playstation.com/Content/OGS/SCUS-97474/Site/main.asp
(acedido em Outubro de 2009).
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muito mais complicado de gerir do que o equivalente
cinematogréafico: “talvez caminhar através de dois
pequenos joysticks para controlar a nossa velocidade e
direc¢do ndo seja assim tdo desconectado — no sentido
do caminho neural - do uso das nossas pernas como
pensavamos. Talvez pressionar botdes para abrir uma
porta ndo seja assim tdo diferente para 0 nosso cérebro
como abrir de facto a maganeta da porta real” (Helman,
2004: 232). A imersdo perceptiva presente nos jogos
digitais tem o poder de evocar emocgdes e essas emogdes
podem exceder bastante o potencial de outros media
como o cinema, os livros, a danca e, talvez a musica, e
podem contribuir para compreendermos a experiéncia
do “outro”. O efeito gerado pela interaccéo, a qualidade
que faz os jogos digitais serem tdo aditivos e possibilita
a implementacdo de sistemas de recompensa, sugere que
estes sistemas tém o potencial para se tornarem uma das
formas de arte mais expressivas do século XXI.

[ X. Estética da emogdo e mundos artisticos

Se o proposito da arte é fazer alguém sentir algo
intensamente, 0s jogos digitais, devido ao grau de
transferéncia através do qual nos deleitam por via dos
seus happenings e performances, produzidos, a maioria
das vezes, pela incorporacdo espacial do corpo préprio
(Merleau-Ponty, 1945) do jogador e pelas suas
interaccbes (Gouveia et el., 2008), apresentam um
enorme potencial ao capacitarem-nos para escapismos
inolvidaveis e ao oferecerem experiéncias distintas
daquelas produzidas por outros artefactos culturais. As
relagdes mdaltiplas inerentes aos projectos artisticos séo
interpretadas por Becker da seguinte forma: “uma vez
que as teorias estéticas existentes ndo consideram o
trabalho artistico [no seu valor intrinseco como conjunto
de relagdes mdltiplas entre inlmeros agentes] uma nova
estética tem que ser desenvolvida, novos modos e
standards de julgamento tém que ser enunciados”
(Becker, 1984: 157). O conceito de arte € um conceito
demasiado “escorregadio” para capturar o que estad em
“jogo” nos mundos artisticos. Para Becker, quando
dizemos que algo pertence a esta categoria queremos
dizer que algo tem valor estético, um trabalho cuja
justificacdo se encontra numa estética coerente e
amplamente defendida, um trabalho reconhecido pelas
pessoas apropriadas como tendo valor estético,
apresentado nos sitios certos (museus, salas de concerto,
etc.). Ora, o problema surge quando muitas obras
revelam alguns destes atributos mas ndo todos. Algumas
obras sdo exibidas e valorizadas mas ndo tém valor
estético ou tém valor estético mas ndo sdo
suficientemente exibidas, mostradas e valorizadas pelas
pessoas certas. Neste contexto, o autor sugere que a
generalizagdo implicita no conceito de arte revela
inimeros problemas na relacdo entre 0 mundo da arte e
0 mundo “real” (Becker, 1984: 138). A relagdo que
Becker estabelece entre 0 mundo da arte e 0 mundo dos
negécios é enunciada de forma explicita: “muitas, mas
ndo todas as sociedades trataram a arte como uma

mercadoria que pode ser comprada e vendida como
qualquer outra mercadoria. Artistas e pessoas dos
negocios colaboram (...) para produzir objectos e
eventos que podem ser colocados no mercado, vendidos
e distribuidos através de leis criadas para a
regulamentacdo destas actividades” (Becker, 1984:
167). A particularidade do artista ndo € tanto a sua
capacidade de produzir o trabalho artistico mas a
capacidade deste antever a resposta dos outros a sua
obra e dai produzir um efeito mais ou menos eficiente.
A capacidade de prever a resposta da audiéncia reside
num processo imerso em convengdes e férmulas que
permitem ao artista antever e antecipar as respostas dos
outros com alguma precisdo (Becker, 1984: 203).

X. Conclusao

O “jogo” existente entre convencgdo e inovacgdo é que
faz do artista um “jogador” mais ou menos dotado para
0 mercado e o torna ou ndo um profissional integrado:
“os profissionais integrados tem as habilidades técnicas,
as competéncias sociais e 0 aparato conceptual
necessario para fazer com facilidade o trabalho da arte.
Porque eles sabem, compreendem e habitualmente usam
as convengdes sobre as quais 0 mundo deles se rege.
Assim, encaixam-se facilmente nas actividades e
standards” (Becker, 1984: 229). Os mundos artisticos de
brincadeira critica (critical play) presentes nos projectos
de realidade alternativa anteriormente referenciados séo
mundos que se alimentam de jogos e relagdes intricadas
entre tecnologia e design, entre artistas que jogam o
jogo das convencdes e aqueles que experimentam e
desbravam caminho, entre artes ditas artesanais e artes
eruditas. A historia das varias formas artisticas inclui
sequéncias tipicas de mudanca nas quais 0 que era
comum considerar, pelos praticantes e publico, como
popular se redefine como arte ou, ao contrario, onde arte
se redefine como algo popular. Considerando que a arte
popular e o entretenimento se explicitam através de um
corpo de conhecimento e competéncias que podem ser
usadas para produzir objectos de design ou
performances Uteis: pratos onde se pode comer, cadeiras
onde nos podemos sentar, sons que podemos dangar,
etc., € necessario, neste contexto, ao falarmos de
utilidade considerar a existéncia de alguém cuja
finalidade seja definir o fim para o qual determinado
objecto ou actividade sera Gtil. Assim, considera-se que
apenas num mundo de accéo colectiva se podem definir
fronteiras entre arte e design mas também construir
objectos e relagdes artisticas vastas produzidas por
multiplos agentes colectivos.

O problema da distingdo entre arte e design torna-se
ainda mais complexo quando temos que ter em
consideracdo que ao definirmos design como
conhecimento e competéncia na producdo de objectos e
actividades Uteis estamos também a aplicar julgamentos
estéticos que definem um conjunto de convencdes
organizativas (Flusser, 1999). Neste contexto, como
explicar a adicdo de valores estéticos a produtos

115



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

meramente virtuosos e utilitdrios como a culinéria
japonesa ou o mobilidrio nérdico? O problema que aqui
se coloca ndo é tanto o da substituicdo de um grupo pelo
outro mas a coexisténcia num mundo mais complexo de
todas as competéncias. A mudanga ndo é simplesmente
que um grupo substitui o outro, os artistas ndo véo
substituir os designers mas um novo e mais complicado
mundo é constituido, no qual segmentos de design e
segmentos  artisticos coexistem. Assim, pode-se
trabalhar apenas confinado a um segmento ou orientar a
producdo para uma combinagdo de estratégias com uma
variedade de novas combinagdes (Becker, 1984: 288).
Para Becker: “a definicdo contemporénea de arte
presume que o artista ndo trabalha para ninguém, que o
trabalho é produzido para dar resposta a problemas
intrinsecos ao desenvolvimento da arte e livremente
escolhidos pelo artista. Na organizacéo artistica, claro, o
artista ndo é este individualista her6ico mas opera
segundo um conjunto de constrangimentos institucionais
que variam conforme o tempo e o lugar” (Becker, 1984:
281). Uma concepcdo romantica do artista j& ndo é
sustentavel nos dias que correm e podemos considerar
que a maioria da arte “high”, ou erudita, provavelmente
comegou como qualquer tipo de arte popular. A Opera
ou o Jazz sdo casos exemplares de artes populares
“transvestidas” hoje em exemplos claros de arte erudita.
Os Comics (banda desenhada) ou o cinema surgiram
como artes de culto hoje transformadas em arte popular
mas também podem fazer parte de categorias ditas
independentes nas suas versdes mais subversivas, num
“jogo” constante entre acessibilidade e inovagdo. A
composicao e performance da musica erudita na Europa
comegou por ser uma actividade subserviente ou aos
requisitos da igreja ou aos desejos do padrdo real e da
sua corte que pretendiam apenas um entretenimento.
Neste contexto, diz-nos Becker: “(...) Os mundos
artisticos mudam continuamente - por vezes
gradualmente, por vezes de forma dramética. Novos
mundos se constituem, velhos desaparecem. Nenhum
mundo artistico se consegue proteger a si préprio ou
durante muito tempo contra o0s impulsos para a
mudanca, provenham estes de forcas exteriores ou de
tensdes internas” (Becker, 1984: 300).
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Estudo para a Instalacao de Unidade de Prototipagem Répida

Pedro Santos, Luis Calo, LiaMoreira, Anténio Carvalho, and Gongalo Furtado
Faculdade de Arquitectura da Universidade do Porto, Porto, Portugal

Abstract — Este paper descreve um projecto,
iniciado em 2008, que define a viabiliza¢do de uma unidade
de prototipagem réapida a instalar no Porto, Portugal. A
unidade UPRG68, orientada para o Design e Arquitectura,
visa garantir a profissionais e estudantes a traducéo fisica
das suas propostas, assim como, desenvolver uma agenda
prépria de investigacdo relacionada com problemas do
processo criativo e a da representacéo fisica de modelos.
Os processos tecnolégicos disponiveis foram levantados,
incluindo as necessidades de software e hardware, de
formacao, de espaco e financeiras. Cruzando a criacéo, a
academia e o mundo empresarial, foram produzidos
modelos com recurso as técnicas seleccionadas para a
unidade, investigando o seu potencial no campo da
arquitectura e do design.

Index Terms — Software prototyping, CADCAM,
modeling, design methodology, architecture.

I. Introducéo

A prototipagem rapida (PR) consiste em vérias
técnicas em desenvolvimento que permitem a
construgdo de modelos fisicos a partir de desenho
assistido por computador (CAD). No contexto em que
simuldmos a Unidade PR 68 (Porto - Portugal) existem
anteriores mapeamentos [1] dos recursos necessarios a
concretizagdo deste tipo de objectos. Apesar, de as
técnicas estudadas encontrarem-se comercialmente
disponiveis verificam-se poucos avangos, no sentido de
um uso generalizado, do potencial desenvolvimento
destas tecnologias, no que concerne a producéo criativa,
do design e da arquitectura Portuguesa. O crescimento
de comunidades “Do It Yourself” de PR e a difusdo de
equipamentos domésticos (ex. RepRap, Makerbot)
permitem desenvolver e compartilhar as competéncias
associadas a estes processos de concepcao. A influéncia
no processo criativo da manipulacdo e conhecimento
destas ferramentas faz parte duma discussdo vigente da
teoria do design contemporaneo.

O projecto partilhado neste paper objectiva-se no
estudo e planeamento necessario a implantacdo de uma
hipotética unidade destinada ao fabrico rapido de
prototipos, conseguidos de forma automatizada, visando
possibilitar, a estudantes e profissionais portugueses de
Design e Arquitectura, aceder de forma directa aos
processos de concepcdo e manufactura CADCAM para
o fabrico de modelos fisicos de componentes.

A simulagdo da unidade seria uma aproximacdo a
realidade, implicando a seleccéo concreta de modelos de
maquinas, a eleicdo de software necessario e disposicédo
num espaco de um esquema funcional considerando as
exigéncias levantadas. A pesquisa tinha como objectivo,
ainda, estender-se a préatica, ou sgja, a concretizacdo e
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manufactura de modelos, de modo, experimentar uma
variedade de técnicas consideradas.

O estudo iniciado em 2008 inseriu-se no programa
LIDERA da Universidade do Porto que visa
desenvolver competéncias na interacgdo do campos
académicos e empresariais [2].

1. Metodologia - Faseamento

O processo de trabalho teve dois momentos distintos,
numa primeira fase centramo-nos no levantamento das
tecnologias, do seu estado de desenvolvimento e
implementacdo, das condicbes de mercado e de
financiamento, tendo em conta a situagdo geografica
especifica: Porto, Portugal.

Num segundo periodo foram problemas de indole
mai's pratica que nos levaram a construir um modelo que
manuseasse 0s conhecimentos adquiridos, conjugando
as técnicas seleccionadas para a virtual unidade, em
objectos de exploragdo e divulgacdo das suas
capacidades. Esta pesquisa procurou, de um modo
prético, lidar com as dificuldades e erros mais provaveis
nos processos de tradug@o (realidade-representacdo-
objecto) incertos em processos de criagdo (design e
arquitectura).

A. Primeira fase

Numa primeira fase abordamos generalidades
relacionadas com ainstalacéo e funcionamento de UPR.

Para estabelecer um enquadramento das matérias
essenciais ao tema comecamos pelo levantamento de
casos similares, procurando unidades existentes, tanto
numa perspectiva académica como empresarial. A
inventariagdo destes tipos de unidade, focando-se numa
situagd@o geogréfica mais proxima, sobretudo nacional e
regional, estendeu-se contudo até ao entendimento de
casos laboratorios de indole internacional .

Posteriormente, averiguou-se sobre as diferentes
necessidades da UPR, dividindo-as em quatro grupos:

1) levantamento dos processos de prototipagem rdpida
candidatos a operagdo na hipotética UPR de design e
arquitectura;

2) levantamento de softwares existentes, considerados
indispensaveis para 0 manuseamento das técnicas,

3) averiguacdo de exigéncias técnico espaciais no que
concerne a operacao dos diversos tipos de maguinaria;

4) levantamento dos centros de formag&o nas areas de
operagdo de maquinaria de controle numérico
computorizado (CNC) e manipulacdo de software
CADCAM, com potencial interesse para capacitagcdo
dos elementos envolvidos.
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Os pontos atras descritos permitiriam tomar opcoes
justificadas acerca do material e outros aspectos a
adoptar na UPR.

As opcodes consideradas para o funcionamento da UPR
foram pressupostos de uma aproximagado financeira que
elaborou um plano de investimento para a hipotética
concretizag&o do projecto.

B. Segunda fase

Numa segunda fase, a investigagdo ocupou-se de
problemas de indole mais prética. Foi privilegiado o
contacto directo com as técnicas previamente
seleccionadas, dando origem & construgdo de um
modelo promocional, de divulgacdo das suas
capacidades previstas para a hipotética unidade.

Assim, as técnicas de PR eleitas (adi¢do, subtraccéo e
corte) foram empregues na construcdo de uma maqueta
do edificio da Faculdade de Arquitectura da
Universidade do Porto, projectado pelo Arg. Alvaro
Siza, e sua éea envolvente. Na contraposicdo do
modelo tridimensional & realidade ndo se buscou a
fidelidade mimética ou figurativa, mas antes se procurou
distinguir potencialidades e erros envolvidos na
manipulacdo dos respectivos processos. Este interesse
experimental convocou 0 uso e ensaio de materiais de
aspecto e resisténcias diversas detectando as limitacdes
de cada uma das técnicas de producéo.

A readlizagdo de distintas operacOes de PR permitiu
uma reflex8o critica baseada nas especificidades e
dificuldades encontradas, desde o momento de
concepcdo de modelos digitais e sua adaptacéo para 0s
processos de PR até a efectiva manufactura dos
protétipos de arquitectura, sobre cujas qualidades e
caracteristicas interessou reflectir.

Paralelamente, foram levantados potenciais apoios
disponiveis, nomeadamente bolsas, incentivos e outros
financiamentos, que ndo serdo detalhados no ambito
desta comunicagao.

I11. Resultados
A. Do enquadramento [ de casos existentes e mercado]

Na pesquisa ao nivel de centros académicos, tanto
nacionais com internacionais, com laboratérios de PR
torna-se evidente o esforco das instituicbes de ensino
para de se equiparem com as tecnologias em estudo.
Areas como a Engenharia Mecanica, Design Industrial e
Design do Produto encontram-se em Portugal
frequentemente mais familiarizadas com estas técnicas
gue outras disciplinas, nomeadamente, a Arquitectura.

No dominio profissional e empresarial 0s nimeros de
entidades inventariadas apontam para um of erta limitada
e com divulgacdo reduzidaa Nos  servigos
disponibilizados configuram-se semelhancas. a
disponibilidade para recepcdo online dos documentos e
posterior entrega dos protétipos; a disponibilidade para

prestacdo de servicos em regime de extrema brevidade;
bem como, uma oferta de técnicas distintas.

Da andlise das condi¢Bes de mercado destacam-se o
elevado nimero de estudantes nas areas de Arquitectura
e Design que ndo permitindo quantificar resultados
efectivos da requisicBio e procura deste tipo de
processos, permitirdo, pelo menos, perspectivar a
possibilidade de condigdes de exploragdo bastante
distintas das actuais.

B. Do levantamento [ de processo, software e recursos]

Apébs a divisdo dos equipamentos CNC em trés
grupos. prototipagem rapida por adi¢do, prototipagem
rapida por subtraccdo e prototipagem répida por
deformagdo ou corte, estabeleceu-se quais 0S processos
a eleger para a hipotética unidade.

Dentro da prototipagem por adi¢do, o processo de
estereolitografia (SLA), foi o eleito para a UPR68. Este
processo comparado com 0s outros, nomeadamente
Impressdo Tridimensional (3DP) e Fused Deposition
Modeling (FDM), garante maior precisdo e resisténcia
mecénica do modelo. Mesmo tendo em consideragdo um
maior custos, atecnologia SLA garante a qualidade final
na pega construida e a precisdo e resisténcia obtidas
coadunam-se com apresentagcdes finais de modelos
arquitecténicos, moldes, pecas de tamanho reduzido,
podendo ser utilizada em diferentes areas de
investigagdo. A sua aplicagdo é relativamente simples
sendo apenas necesséria a ventilacdo do espaco onde
estainserida, com extrac¢do dos gases libertados.

Na prototipagem répida por subtraccéo observaram-se
as vantagens para a UPR68 de uma fresadora horizontal,
em relacdo a uma fresadora vertica. A fresadora
horizontal é Util na construcdo de modelos
tridimensionais topogréaficos e de maquetas urbanisticas,
permitindo o emprego de diversos materiais.

No dominio das maquinas de corte foi considerado
preferivel um sistema de laser apesar, dos menores
custos de manutencédo de uma magquina de jacto de agua,
sobretudo pelo leque de materiais que o equipamento
eleito permite abarcar e pela prontiddo com que pode
responder a execucdo de model os de estudo.

Os resultados da investigagdo quanto ao software para
a UPR68 mostrou que na grande maioria dos casos o
software CAD 3D permite a criagdo de ficheiros
orientados para a manufactura de modelos por
prototipagem réapida, particularmente .stl, sendo
frequente a associacdo nos pacotes de CAD e CAM.
Apesar da possibilidade de todo o software necessario
estar acessivel em “open-source”, aerta-se que o uso de
programas largamente popularizados evita acrescidos
problemas de traducdo de formatos de ficheiros.

Relativamente aos centros de formagdo levantados
assistimos a uma discreplncia entre a escassa
disponibilidade de formagdo para a operacdo de
equipamentos CNC, sendo esta suprida pelas préprias
marcas e fornecedores dos equipamentos, e a
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vulgarizagdo dos curso de CAD (2D e 3D). Quanto a
cursos de software de CAM, apesar de a sua frequéncia
ser muito mais reduzida que a de CAD, apresentam-se
em franca expansdo tendo importancia sobretudo na
areas da engenharia mecénica e design do produto.

C. Proposta [de UPR]

No desenho da hipotética UPR teve especia
preponderdncia a escolha do hardware envolvido,
constituindo o principal investimento a aguisicdo de
uma maguina SLA. Sendo este processo desenvolvido
pela marca “3D Systems’, resultou légica a assumir da
seleccdo do modelo “iPro  8000". Quanto ao
equipamento de prototipagem por subtraccdo, a
fresadora horizontal escolhida foi 0 modelo “2513" da
marca “Opticut” que disponibiliza uma facilitada
assisténcia técnica.  Entre as méquinas de corte
seleccionamos 0 modelo “VLS 6.60” da “Universa
Laser Systems’ que apresentando o melhor preco na
razdo da &rea Util de corte, garante uma assisténcia
técnica com menores custos de manutencéo.

Quanto ao software considerado para 0
funcionamento da UPR escolhemos a associacdo do
“Rhinoceros 4.0” e do “RhinoCam Standard 2.0.”, tendo
em conta a facilidade de manuseamento, a popularidade
da marca, potencialidades dos programas e 0 preco
acessivel.

Para suprir as necessidades técnicas e espaciais de
implantagcdo da UPR 68 estimou-se uma area entre 0s
200 e os 300 m2. As condicBes necessarias para a
correcta ventilagdo das areas de trabalho e exaustdo de
equipamentos de producéo manifestaram-se
enquadraveis com as normais regras de higiene e saude
no trabalho. O recurso a mecanismo de extraccdo
mecanica do ar garantem as condi¢des necessarias, de
um modo quase independente, das caracteristicas pré-
existentes do espaco a eleger. Devera a localizagdo do
espaco da UPR dar prioridade a locais com bom acesso
automovel e com facilidades de estacionamento. Tendo
em conta, a possibilidade de o trabalho/encomendas se
fazerem preferencialmente de um modo nédo presencial,
pensa-se que um localizagdo central na estrutura urbana
seria dispensavel. Seriam locais a considerar zonas de
loteamento industrial, bem como, outras Aareas
periféricas em estruturacdo. Estas especificidades
parecem resultar numa baixa incidéncia do valor das
rendas no valor global do projecto desta hipotética UPR.

Da equacdo de uma estrutura de pessoal interno ao
funcionamento da empresa resultou a consideragdo de 5
elementos: 1 na direc¢do; 1 administrativo e 3 elementos
de producéo. Assim a manutencdo seria assegurada por
elementos externos a estrutura. Ndo foi prevista a
afectacdo a tempo inteiro de pessoal ao veiculo de
entregas, podendo estas ser feitas por pessoal da
producéo.

A formacdo dos elementos da UPR/pessoal foi
considerada como assunto em aberto, pois assegurada a
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formacdo especifica garantida pelos fornecedores de
hardware e software, haveria que averiguar das
necessidades especificas de cada sector de producédo. E
caso, se verificassem limitacBes efectivas nos
conhecimentos, seriam entdo  consideradas as
prioridades de formacdo complementar, que a seleccdo
prévia de pessoal ndo tenha sido capaz de garantir.

A prévia definicdo dos elementos afectar para a
instalacdo da UPR pdde ser esquematizada (Fig. 1.) e
com base nesses pressupostos foi elaborada uma anélise
econémica do projecto.
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Fig.1. Esguema base de funcionamento da UPR68
considerando o hardware CNC seleccionado, os postos de
trabalho (circulos) e fluxo de clientes (linha tracejada).

A aproximacdo financeira simulando uma eventual
sociedade por cotas, cujo ramo de actividade (CAE)
seria 0 74100, permitiu visualizar 0s passos necessarios
a sua efectiva constituicdo e estabelecer um quadro de
valores indicativos da sua viabilidade, bem como
delineou um plano de investimento.

Plano de Investimento
|Capital fixo

|Adaptagdo instalagdes - 50.000€

1[qu|pdmcnlo basico - 234.000 €
|Equipamento Administrativo - 5.000€

Financi dol

Capital social = Superior ao minimo legal 25.000€
Empréstimos bancérios - 217.000€

aque corresponde um encargo mensal de 4546€

|Equipamento Informatico - 25.000€
[Ferramentas e Utensilios - 5.000€
‘Mat(‘nal de Carga e Transporte - 17.000€

Vendas de Bens ou Servigos - 25.000€

Consumode Mercadorias- 4.167€

|Capital fixo incorpéreo
i[sludos e Projectos - 10.000€
|Assisténcia Técnica - 2.000€

‘ Para a hipotética UPR o valor global deste

|Fundo de Maneio - 10.000€

Fornecimento e Servigos Externos — 3.650€

capitulo cifra-se em 55.800 € por ano

Fig. 2. Extracto de valores do plano de investimento da UPR.

Os resultados obtidos no final dos trabalhos incluidos
na primeira fase deste trabalho foram alvo de um
relatdrio [3] cuja analise critica langou a segunda fase da
investigacéo.
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IV. Construcdo de um modelo

Por fim, experimentdmos os processos de PR
seleccionados. Mais do que o objecto elaborado,
interessou-nos 0 processo, permitindo-nos  discutir
especificidades, dificuldades e potencialidades da PR
aplicada ao &mbito do projecto e da arquitectura.

A exposicdo dos resultados da experiéncia com os trés
processos PR seleccionadas constitui um esforgo para
reflectir sobre as técnicas de adi¢8o, subtracgdo e corte,
assim como, sobre as escalas e materiais convocados. O
debate sobre técnicas e matérias levaram-nos a perceber
gue um dos processos estaria mais orientado para a
producdo de componentes a escala real, tendo-se optado
por aplica-lo na producdo de um objecto tridimensional
que serviria como expositor para 0s modelos
tridimensionais obtidos pelos outros dois processos.

O objecto seleccionado pelo grupo para realizar as
experiéncias com os restantes dois processos, o edificio
da Faculdade de Arquitectura e sua paisagem
envolvente, constituiu o referénciareal a ser contraposta
aos modelos tridimensionais mas, sobretudo, o que se
procurava estudar eram o0s erros envolvidos na
manipulagdo dos respectivos processos.

O processo pratico comecou pela elaboragdo de
modelos  tridimensionais  digitais que  foram

sucessivamente alterados na adaptacdo a manufactura
efectiva do modelo, no contacto com as técnicas e
magquinaria de prototipagem rapida.

Fig. 3. Imagem do modelo digital (versdo sem mobiliério)
produzido para experimentagdo da técnica de prototipagem
répida por adi¢do.

A. Prototipagem répida por adicdo

Relativamente ao caso da prototipagem répida por
adicdo utilizamos o processo de estereolitografia,
especificamente o modelo “Viper Si2” da “3DSystems”
gue permite a elaboracdo de modelos fisicos
tridimensionais com precisdo até 0,05mm, ndo reguerida
pela nossa experiéncia que utilizou uma precisdo de
0,1mm.

Fig. 4. Imagem do modelo construido por estereolitografia
representando a biblioteca da FAUP, & escala 1/200.

Uma das maiores dificuldades encontradas na
experimentacdo deste processo, prenderam-se com a
dificuldade em passar de um modelo digital CAD para
um modelo capaz de ser lido por méguinas de fabrico
utilizando tecnologia CNC. Os softwares utilizados para
a producdo do modelo tridimensional digital, foram o
“Autocad 2008” e o “Autodesk V1Z 2008". A criagdo do
ficheiro STL possibilitada por estes softwares ndo se
mostrou um passo simples, tendo sido necessé&ria a
transformagdo do modelo digital numa entidade Unica,
equivalente a um Unico solido.

Outro problema com que nos confrontdmos foi a
necessidade de providenciar maior resisténcia em
determinados elementos do modelo digital. Em certas
partes tivemos de aumentar espessuras para que nao
houvesse problemas durante a prototipagem. De igua
modo, foram reforgados elementos, de modo, a que se
tornem estaveis fisicamente e resistentes ao préprio peso
da magueta. No caso da execucdo de superficies mais
extensas a colocagdo de uma malha estrutural garante a
resisténcia da peca. Os aspectos levantados prendem-se
sobretudo com a garantia de resisténcia do conjunto
(modelo) durante o processo de fabrico e ndo tanto com
a resisténcia pos-fabrico. Esta questdo, (garantir a
integridade de todo o conjunto) foi alids uma questéo
fulcral por altura da nossa discussdo da producdo do
nosso modelo.

Outro aspecto problematico apontado, foi o facto do
nosso modelo ter espacos fechados, tendo-se tido
necessidade de durante o processo digital criar pequenos
orificios de modo a que durante a prototipagem a resina
pudesse sair.

Outro entrave como que nos deparamos, tem a ver
com o facto deste processo ser extremamente caro, pelo
gue a disponibilidade financeira obrigou-nos a
simplificagdes. Pelo que, suprimimos partes do modelo
digital tendo fabricado a parte, por exemplo, o
mobiliario.
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Fig. 5. Imagem de modelo de mobiliério.
B. Prototipagem rpida por subtracgéo

A construgdo do modelo mediante técnica de PR por
subtrac¢éo utilizou uma fresadora horizontal de 3 eixos,
denominada OKUMA - MC40V.

Apesar, desta técnica ndo requerer uma abordagem
tdo complexa quando a anterior, as necessidades de o
modelo digital configurar uma identidade Gnica foi
igualmente asseguradas. SO deste modo o programa de
CAM conseguiu converter a informagdo geométrica em
informag&o de coordenadas.

Constatou-se que o “Autocad” ndo € o programa mais
eficiente para a producdo do modelo digital
tridimensional se o intuito for a producéo posterior pelo
processo CNC, pois ndo permite a mais imediata
resolucdo de erros na conversdo para um ficheiro STL.

Detectou-se, pela andlise dos objectos produzidos, a
limitacdo da fresadora com um centro de maguinagem
de 3 eixos, sobretudo pela incapacidade de obter grande
precisdo nas superficies verticais. De qualquer modo, a
precisdo estara ainda relacionada com a densidade do
material escolhido para fresagem. No nosso caso, a
densidade do bloco de poliuretano em que se esculpiu 0
“terreno” do nosso modelo era de 55 Kg/m3 tendo-se
experimentando outros materiais, nomeadamente
poliuretano mais denso, para os edificios que exigiam
maior precisao.

Fig. 6. Imagem do modelo digita produzido para a
experimentac&o das técnicas de PR por subtracgéo.
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O modelo realizado a escala 1:500, pelas dimensdes
reduzidas dos sdlidos correspondentes aos edificios da
FAUP, permite avaliar as capacidades da técnica, para
além das potencialidades do material, nhomeadamente,
em elementos como as palas dos edificios.

Constata-se ainda, que distancias em profundidade
vertical dependem da medida entre a ponta de broca e o
suporte desta, pelo que determinadas profundidades
podem ndo conseguirem ser reproduzidas. Casos
haveria, em que seria necess&rio adquirir ferramentas
com geometrias especials, designadamente extra-longas.
Mas a principal dificuldade apontada a este género de
processo, relaciona-se com a limitagdo dos 3 eixos,
quantidade de direccbes disponivel no centro de
maquinagem. Esta incompatibilidade encontra-se
facilmente, por exemplo, no caso de um elemento do
universo tradicional do cidade, o telhado, que ndo pode
ser representado correctamente com esta limitagéo axial.
A ndpo ser, que se aplicassem periodos de desbaste muito
maiores, sO para satisfazer a eloguéncia destes
elementos em concreto. Uma outra alternativa, seria
sempre a decomposicio do modelo em partes
(direccbes) distintas, que posteriormente seriam
manualmente adicionadas, afastando-nos da ideia de
producdo automética associada a PR.

Fig. 7. Imagens da selec¢do de par@metros e da simulagéo da
magquinagem.

v p vr Lo .VA—-'".'M
Fig. 8. Imagem captada na execucdo da técnica de PR por
subtraccao.

No entanto, a decomposicdo do modelo em partes
distintas acabou por ocorrer naturalmente, logo na
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producéo do modelo virtual, na medida que tivemos de
executar a modelacdo em materiais distintos.

A compreensdo do tipo de modelo que se quer obter e
da escala a que é produzido torna-se essencial para
garantir um processo rgpido de manufacturagdo. No
nosso caso ficou patente que a percepcdo da quantidade
de informac&o a introduzir no modelo digital foi um
factor que s se assimilou no final do processo CAD-
CAM-CNC. E importante que no momento da
constru¢do do modelo digital se tenha ja a nocdo da
informag&o que constard no modelo fisico.

C. Prototipagem por corte e dobragem

A experimentagdo do processo de corte e dobragem
foi definido pelas imposi¢Bes ditadas pelas méquinas
disponivels nas instalagdes da FEUP. Assim, as
possibilidades de modelag@o do objecto de exposicdo e
as dobragens de uma Unica chapa metdica (2mx1m)
estiveram limitadas pela ndo existéncia de matrizes que
permitissem, a“quinagem” no interior da chapa.

Outra limitagdo encontrada, perante a “natureza’ das
méquinas disponivels, manifesta-se em reduzidas
capacidades de registo de, por exemplo, letras. Os
recurso disponivels levaram a um ensaio timido desta
vertente da ferramenta.

Refira-se ainda, que a execugdo do modelo em
computador, ndo se fez com recurso a qualquer modelo
tridimensional, tendo antes se planificado o objecto,
com as suas linhas de corte e dobragem.

VII. Conclusdo

Esta experiéncia permitiu conscienciadlizar as
especificidades, limitacbes e potencialidades dos
processos de PR no campo do design e da arquitectura
Portuguesa e a necessidade de uma ponderada eleicéo
destes, tendo em conta as caracteristicas dos projectos a
realizar. De facto, a consideragdo destes processos como
método que deve envolver o dominio da concepgdo e
criag8o, supera entendimentos mais redutores que véem
a PR como um problema de mera tradugdo
“automética’, via maquinaria, de um bana modelo
virtual a objecto fisico. A experiéncia proporcionada aos
elementos do grupo de trabalho, deixa a clara nogdo de
que a PR, para aém de uma técnica e instrumento,
pressupfe a compreensdo de toda uma metodologia de
trabalho e criagdo. A aproximagdo ao dominio das
técnicas PR, requer, pois, um conhecimento prévio, que
nos afasta daideia de que “améquinafaz tudo”.

Os conhecimentos requeridos para superar as
dificuldades afrontadas na transformagdo dos modelos
de digitais em modelos materiais, requerem dos
intervenientes, nd sO conhecimentos técnicos, de
dominio informético e de desenho assistido por
computador, como experiéncia no dominio dos
processos de criacdo e projecto. A relativa tendéncia
para a disponibilizacdo das técnicas de PR, coincide de

facto com a necessidade da natureza dos processos ser
percepcionada pelos criadores. SO dessa forma, poderdo
dar-se aproximagOes produtivas entre a concepcéo e a
manufactura de protétipos e produtos, que face ao uso
das potencialidades de experimentagdo da PR. Em
suma, a necessidade experimentacdo de centros de
prototipagem e a disponibilizacdo de equipamentos, é
paralela a necessaria formagdo que permita beneficiar da
PR. De acordo com as experiéncia tidas pelo grupo, a
PR no caso especifico da arquitectura, mais do que vista
como mera “magquetagem”, deve pois ser vista como
plataforma de articulagéo entre concepgdo/producdo ou
projecto/construcdo, comportando a necessidade de ser
contemplada ao nivel metodolégico na criagdo do
projecto.

Por Ultimo, salientamos que o trabalho aqui relatado,
centrado no estudo de uma “Unidade de Prototipagem
Rapida’, permitiu considerar as questfes envolvidas na
sua hipotética instalag8o. Paralelamente, esta UPR, ndo
sO se relacionava com um servico que apoiasse
profissionais e estudantes no problema particular da
traducdo fisica das suas propostas;, como permitiria
desenvolver uma agenda prépria de investigacdo na
deteccdo de problemas relacionados com 0 processo
criativo e a representacdo fisica de modelos. O projecto
objectivou-se no estudo e planeamento necessério a
implantagcdo de unidade destinado ao fabrico rgpido de
protétipos, conseguidos de forma automatizada.

A semelhanca do que a nossa hipotética UPR
proporcionaria a estudantes e profissionais de design e
arquitectura; este trabalho permitiu-nos aceder de forma
directa e vantgjosa aos processo de concepcdo e
manufactura.

O projecto terd continuidade no &mbito do LIDERA
2009-10 pelo que prevemos futuras publicagdes sobre os
avanco dainvestigagéo.
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O Papel Intuitivo do Desenho na A prendizagem das RelagGes
entre o Som e almagem

José Miguel Gago da Silva

Castelo Branco, Portugal

Abstract — In order to establish a connection
between sound and moving image, common forms of
connection and interpretation must be found. By regarding
sound as a sequence of objects and moving image as a
sequence of planes, a bridge is created, in which drawing is
used as a rhythmic interpreter of variations in sound
intensity. Accordingly, in the video editing process,
drawing is used as a stave for the rhythmic succession of
images.

This experiment is conducted in the setting of bLearning
(Blended Learning).

Index Terms — Design, Art, Learning Technology,
Education, Video

. Introducéo

O presente trabalho descreve uma experiéncia em
desenvolvimento, na investigacdo designada “A
iconografia Musical como pauta ritmica de Montagem
Video - Mddulo de ensino online, Concepgéo,
implementacdo e teste”. Esta investigacdo estd a
decorrer no &mbito do doutoramento em Design da
Faculdade de Arquitectura de Lisboa. Aqui, é
apresentada uma descricdo da hip6tese em teste, bem
como o tipo de relages exploradas, no
desenvolvimento do médulo de ensino-aprendizagem.

O método experimental de ensino foca as relacGes
entre som e imagem em movimento, num contexto de
aprendizagem em blearning. O Blended Learning
compreende a efectiva e eficaz combinagdo de
diferentes métodos de entrega de modelos de ensino e
estilos de aprendizagem.

Na perspectiva do design de contetdos, o bLearning é
a organizacdo e distribuicdo de todos os meios
disponiveis: tecnologia, media e materiais, de forma a
alcancar um objectivo de instru¢do, mesmo quando estes
meios se sobrepdem consideravalmente. O bLearning
oferece ao formando a possibilidade de escolher, de
entre as experiéncias de aprendizagem oferecidas,
aquelas que estdo em sintonia com o seu estilo preferido
de aprendizagem e capazes de cumprir 0S Seus
objectivos de aprendizagem.

No contexto experimental da investigacdo a decorrer,
¢ desenvolvido num moédulo de ensino-aprendizagem,
um ciclo de leitura, expressdo e construcdo. Este
envolve a audigdo intuitiva, a representacdo do som e
montagem de um video. Testdmos uma hipotese de

aplicacdo deste ciclo, no modulo de ensino -
aprendizagem. Neste modulo, referente &s areas da
imagem em movimento e do som, utilizdmos
paralelismos entre a vertente sonora e a representacao
visual, como sucede nas descri¢cBes de Murray Schafer
sobre o0s objectos sonoros no seu livro - ElI Nuevo
Paisaje Sonoro [14].

Esses paralelismo sdo fundamentais, na criagdo de um
ponte entre 0 som e a imagem, em movimento. O
desenho estabelece uma relagdo entre estes dois
elementos e descodifica o sina auditivo num sinal
visual. A expressdo gréfica da misica permite uma
melhor percepcdo musical, influenciando futuras
constru¢es musicais nos valores de ritmo e intensidade
[8] (MARTIN, 2006: TAN, KELLY, 2004).

I1. Desenvolvimento Experimental

Nesse sentido, foi construido, na investigacdo em
causa, um exercicio experimental, composto por vérias
fases, com o objectivo de ser testado, em contexto de
aula. A primeira fase compreendeu a audicdo de uma
sequéncia sonora, seguida do desenho expressivo dos
elementos ritmicos descobertos, e, no final, a utilizagdo
de uma ferramenta de edicdo de video, para montagem
de pequenas sequéncias de video. Nestas montagens, 0s
formandos utilizaram valores de duragdo das sequéncias
relativos aos val ores encontrados no desenho, (fig. 1).

O ciclo utilizado, na via experimental, possui um
valor simbdlico no percurso de aprendizagem. Nesta
experiéncia, o desenho € utilizado como uma forma de
comunicagdo criptica, porque os rabiscos de cada um
dos formandos sdo interpretagdes pessoais e intuitivas
do segmento musical (fig. 2). Os momentos de maior
intensidade sdo depois utilizados como acessos a uma
ramificagcdo de relagdes entre o som e aimagem.

7

a. b. C. d.

fig. 1. Representac@es graficas dos momentos de
maior intensidade da pe¢a musical.

A expressdo gréfica do som pode ser explorada na
construgdo de ritmos, na montagem de um video
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musical. A representacdo gréafica do segmento musical

fig. 2. Interpretacéo das varidveis do desenho numa
montagem na ferramenta Adobe After Effects.

pode estabelecer marcadores ao nivel da intensidade e
ritmo das sequéncias de video utilizadas, na montagem
videogréafica. Resultando numa hipdtese de aplicacéo e
juncdo de vérias linguagens, com o intento de
enriquecer um conhecimento experimental, aplicado a
4rea do ensino do video digital, com ou sem
componente interactiva.

Provavelmente, uma das mais importantes funcdes do
som é a capacidade de estabelecer ou reforgar as
estruturas visuais ritmicas e dos vectores no ecrd [15]
(ZETTL, 1999, p.321). Nas tarefas de edi¢do, € notdria a
dificuldade em criar uma coeréncia estrutural, quando
ndo existe um terceiro sistema de movimento de batida.
Tais problemas, ocorrem em situacbes de edicdo em
continuidade, nas decisdes de corte durante o trabalho
de montagem, quando a continuidade dos vectores
possui uma grande importancia em detrimento do ritmo
das imagens. Neste caso, uma faixa sonora com valores
ritmicos superiores, sera utilizada na edicdo como um
metronomo, actuando este, como guia ritmico na edicéo
video, ajudando a corrigir determinados
desalinhamentos ritmicos na edicdo de imagem em
movimento.

-

fig. 4. Sequéncia de imagem irregular estruturada através de
som

Como analogia, o ritmo sonoro serd utilizado como
um estendal, no qual sdo dispostos planos, com
determinadas duracBes, sem sacrificar a continuidade
ritmica visual. No entanto, um ritmo interessante néo
possui apenas movimentos terciarios (movimento
aplicado na edigdo) paralelos as bandas sonoras, mas
sim levemente dessincronizados. Neles, o contraponto
entre som e imagem desenvolve-se paralelamente por
um determinado momento, para depois mudar para uma
estrutura contra pontual, na qual a edicdo relativamente
répida do video é justaposta com uma batida lenta de
uma faixa musical, ou entdo, uma relacdo entre uma
sequéncia visual lenta e um ritmo sonoro répido.

O ritmo musical, suporta uma forte relagdo com as
caracteristicas do corpo humano. O tempo musical,
capaz de ser percebido e produzido estd relacionado
com determinadas periodicidades do corpo humano tais
como as batidas do coragdo e o caminhar [10]
(PARNCUTT, 1987). Conferindo ao ritmo musical uma
caracteristica universal, na forma como esté relacionada
a sua percepcao e producgdo as caracteristicas fisicas da
espécie humana.

As periodicidades encontradas no ritmo musical,
definem-se entre 200 e 1800ms [3]-[5]-[10] (FRAISSE,
1956, 1982; PARNCUTT, 1987). De acordo com P.
Fraisse, o tempo Optimo de intervalo para sincronizagéo
motora encontra-se entre 500 e 800ms [3]. Espaco de
tempo, utilizado, também, segundo o autor, para
actividades como o ritmo do cora¢do, o caminhar e a
percep¢do do tempo (na referéncia a tempo musical).
Neste se insere a caracteristica de espontdneo ou
preferido.

A periodicidade ou regularidade, inerente, com o
conceito de ritmo, possui fortes conotacdes afectivas
(FRAISSE, 1974) [4]. O autor, refere a experiéncia do
ritmo dividida em dois componentes, esses possuem
duas dimensdes. A primeira é uma dimensdo pessoal,
com duas partes: a) a satisfacdo conseguida pelo retorno
do antecipado numa estrutura ritmica ou periddica; b) a
habilidade do ritmo na indugdo de movimento®. A
segunda dimensdo da experiéncia ritmica, esti
relacionada a caracteristicas sociais: a habilidade de
padrdes peridédicos temporais, na sincronizacdo da
actividade humana nas suas actividades ocupacionais,
tais como, tempos livres e trabalho, contribui no
aumento das caracteristicas ritmicas emocionais.

A percepgdo e consciéncia das variagdes ritmicas,
experimentadas ao longo da histéria e da nossa vida, sdo
fundamentais, nos processos de design de comunicag&o.
A prética de ensino em teste, contribui nessa reflexdo. O
exercicio de desenho, ndo é apenas uma finalidade, mas
um meio de reflexdo, sendo utilizado como elemento
capaz de atrair outros conteidos. A prética, em teste,
tem como objectivo uma andlise de valores ritmicos
relacionando a vertente sonora e visual. Tendo por base
0 som, a linha e o ponto, sdo utilizadas, na tradugdo de

! Tempo espontaneo, também apelidado de tempo pessoal ou tempo
mental, é o pulsar através do qual o ser humano segue um sequéncia
isocrona (seguéncias ritmica possuindo 0 mesmo espago temporal
entre impulsos, ex: tic-tac do relégio) de forma espontdnea. O
“tempo” preferido corresponde a velocidade de sucess@o de sons e
luzes julgado como nem muito répido nem muito lento [5] (FRAISE,
1982).

2 P, Fraisse refere que existe a tendéncia natural me sincronizar o
movimento do corpo (como o bater palmas) com padrées ritmicos. O
impulso para espontaneas sincronizagGes do corpo ndo desaparece
com aidade[4].
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informagdo das variacBes de intensidade sonora, para
um guia ritmico de montagem video.

Neste estudo, é focada uma situacdo particular de
aplicacdo das varidveis intuitivas dos esbocos num
sistema métrico como a montagem video, podendo
também ser propostas de outras possiveis aplicagdes,
ndo s6 deste ciclo simbolico, mas de outros, em
moédulos de ensino-aprendizagem de semelhante
natureza. Nesses percursos de aprendizagem, podem ser
juntos elementos da percepcdo, primeiro num sistema
descritivo intuitivo e depois numa aplicacéo através de
um sistema métrico.

O desenho, ao ser um elemento unificador, contém
pistas para as ligacBes entre pensamento e desenho, bem
como o desenvolvimento do pensamento e significado.
Ao ser mostrada a informacdo em unidades e como
pertencente a um todo [2] (BROOKS, 2003). Neste
estudo, o desenho tem uma intervencdo, no elemento
simbdlico, ligado & construgdo de novos conceitos da
interaccdo entre areas do conhecimento aparentemente
diferentes: 0 som e a imagem.

No modulo de ensino testado, o desenho é
apresentado como ferramenta de medigdo. sendo
explorada a existéncia de relagdes com a construgdo do
pensamento, visivel através do estudo de processos de
producéo de significado.

O desenho pode ser visto como elemento unificador e,
guando estudado no contexto da sua produgdo, pode
conter algumas pistas para as ligagdes entre pensamento
e desenho e o desenvolvimento do pensamento e
significado. Um desenho tem a possibilidade de, ao
mesmo tempo, mostrar a informagéo em unidades e
como pertencente a um todo [2] (BROOKS, 2003).

Segundo Margaret Brooks, no desenho, como também
na linguagem oral, podemos focar no elemento em
consideracdo e através da formulagdo de uma clara
descricdo do pensamento chegar a uma maior
compreensdo deste. O desenho pode providenciar uma
conexdo ao pensamento, podendo ter algumas vantagens
sobre afalaou a escrita, (fig. 4).

O modelo desenvolvido, ao longo do processo
experimental, permite uma referenciacéo a contetidos e
ferramentas, devido & dindmica de um ciclo de
comunicagéo.

No mddulo experimental de ensino-aprendizagem, a
validacdo da vertente simbdlica da hipdtese em
desenvolvimento, decorre do tipo de ciclo utilizado.
Aqui, o desenho é utilizado como registo interpretativo
do ritmo musical enquanto orientador do processo de
montagem video.

Com base na implementacdo da hipotese, é
implementado um modelo de localizagéo baseado numa
estrutura constituida por trés elementos: duas areas de
intervencdo, alvo do moédulo de ensino aprendizagem, e
um terceiro elemento de ligacdo. O terceiro elemento é o

responsdvel pela dindmica do campo e ligacdo aos
corpos adjacentes (materiais de aprendizagem). Este
elemento é um canal de comunicagdo expressivo (pela
utilizacdo da expressdo oral, escrita ou desenho), opera
num processo intuitivo e interpretativo - fig. 5.

Da dindmica do processo de “transporte” de
informacdo”, utilizado na experiéncia, resulta uma
construgdo simbolica. A reutilizacdo das areas e
elementos de transporte utilizados, permite um alto nivel
de reutilizacdo e expansdo das operacdes associativas.

A experiéncia final de implementagdo e teste do
modulo de ensino aprendizagem, permitiu-nos reunir
novos contributos, complementando o conhecimento ja
retido de outras experiéncias preliminares. Nestas,

MODELO DE CONSTRUGAO SIMBOLICA

Elemento de ligagdo
. Elemento conceptual 1
I Elemento conceptual 2

A construgdo simbdlica

‘e
Fig. 5. Modelo de construcdo simbdlica

foram testadas as actividades do moédulo de
aprendizagem, referente a hipétese experimental do
ciclo (audi¢do, desenho e montagem).

O exercicio de montagem utilizou uma vertente
construtivista na aprendizagem, pois o conhecimento
produzido resulta da intervengdo do formando no
desenvolvimento do exercicio. S8o  geradas pelos
individuos regras e modelos mentais, utilizados para
interpretar e atribuir significado as suas experiéncias. A
aprendizagem consiste num processo de ajustamento
dos modelos mentais a acomodagdo de novas

pensamento

fig. 6. Esquema de Brooks, conexdes entre 0 pensamento e 0
discurso e o desenvolvimentos do pensamento verbal.

experiéncias [6] (FUNDERSTANDING, 1998).

Por vezes, num modelo tradicional de aprendizagem,
ndo existe uma estrutura implicita, com duas vias de
comunicacgdo, do formador para os formandos e vice
versa (Fig. 6). Assim, a estrutura ndo possui um
caracter de mutabilidade, pois ndo permite a utilizagdo
das sugestbes dos formandos, para O seu
desenvolvimento.
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A estrutura implicita do modelo experimental refere-
se a organizagdo de conteldos e é uma estrutura

ESTRUTURAS DO MODULO TRADICIONAL

teori‘a . montagem
construtivista audiovisual

> Ritmo musical e
montagem

> Ritmo na

montagem video
bLearning 9 !

exercicio de montagem
finalizagédo

Fig. 7. Estrutura do modelo tradicional.

correspondente a um design de aprendizagem, visivel
apenas para o formador, onde é utilizada uma
referenciacdo por memdria, utilizando um paradigma
seguencial, de acordo com o método D.E.S,, iniciais de
Dramaturgical e-Learning Strategy [17] (THISSEN,
2002). A estratégia dramaturgica aplicada ao el earning

ESTRUTURAS NO MODULO EXPERIMENTAL

referenciagdo
por meméria

método D.E.S

montagem
audiovisual

> Ritmo musical
@ montagem

> Ritmo na
montagem video

expressdo grifica
do som

bLearning

> 0 gesto ¢ o ritmo

> lconografia Musical

exercicio - ciclo (audigio,
desenho e montagem)

o desenho como | *
forma de
pensamento

finalizagéio

Fig. 8. Estrutura do modelo experimental

€ uma forma de apresentar e organizar a informac&o - o
raciocinio segue uma continuidade da emocéo para a
cognicdo (Fig. 7). A estrutura explicita utilizada é
assente numa base de bLearning (aprendizagem online e
presencial), € visivel ao formando e contém a sequéncia
de contelidos, tarefas de aprendizagem, oferecendo, no
contexto online, ferramentas de comunicacéo (férum de
discusséo).

A continuidade dos contelidos envolve a montagem
audiovisual e a expressdo gréfica do som. Servem de
base referencial, para o exercicio de audi¢éo, desenho e
montagem, concluindo esse ciclo numa discussdo sobre
0s resultados obtidos e as referéncias tratadas, no

modulo de ensino. Paralelamente, no desenrolar do
design de aprendizagem, é proposto a utilizaco de uma
ferramenta de comunicagdo, naformade um férum.

Para além de uma vertente construtivista, na
aprendizagem é utilizado no exercicio de montagem, o
método D.E.S como teatralizag&o dos factos através um
esquema dramaturgico. Na criag8o de uma din@mica de
aprendizagem e de uma valorizagdo simbdlica do
exercicio de desenho, através de um complemento de
referenciagdo por memoria, é construida outro suporte a
memorizagdo e optimizagdo, complementado uma
estratégia de aprendizagem.

O modelo experimental recorre & hipdtese como
ligagdo aos vérios materiais, permitindo o fluxo de
informac&o, no médulo de ensino experimenta (Fig. 7),
contendo como elemento motriz da dindmica a hipdtese
de um ciclo (audigdo, desenho e montagem), num
contexto de ensino aprendizagem em bLearning.

Um modulo de ensino, de &mbito criativo, é baseado
num agregado de contribui¢cBes. SO os contributos de
cada um dos alunos permitem a sobrevivéncia e sucesso
do médulo de ensino, dando vida ao esqueleto do
maodulo de ensino aprendizagem: a estratégia concebida
pelo formador.

Devemos, antes de mais, salientar o valor simbdlico
do ciclo, audi¢do, desenho e montagem referente ao
exercicio prético desenvolvido no modulo experimental.
Esse valor simbdlico é de grande aplicabilidade nesta
estratégia de ensino, ultrapassando  qualquer
objectividade inerente a prética do desenho do som e
aplicagdo dos valores ritmicos na montagem video. E
antes de tudo, um exercicio de abertura perceptiva por
parte do formando e ilustra uma forma experimenta de
relacionamento da informacdo de vérias proveniéncias,
tornando-se assim num atalho conceptual € num mapa
devalores.

Para além de toda a informacdo residual, resultante da
aplicag@o de técnicas de &mbito de criagdo criativa, em
novos contextos, existe uma informagdo comum,
relacionada com a capacidade de mutabilidade dessa
técnica artistica. A consciéncia desse processo, de
mutabilidade e transversalidade, por parte do formando,
€ um progresso, ha percepcdo de novas metodologias e
funcBes, na producdo de contetidos, nas tecnologias de
base digital.

As duas escalas de comparacdo e confronto de ideias,
asocia e aindividual, permitem a construgdo no grupo
de aprendizagem de novas percepcdes e emogdes.
PercepcBes de problemas e caminhos comuns e
emocgdes, resultantes da transversalidade de opcdes
orientadas por respostas de agrado ou desagrado. Os
meétodos de producgdo, para diferentes media, sdo assim
adaptacdes de tipologias de producdo familiares ao
formando. Uma metodologia, normamente utilizada em
design de comunicagdo, no tratamento de imagem, pode
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ser adaptada a outros contextos, de producdo musical ou
design de equipamento.

E de fundamental importancia a construgio de um
percurso de aprendizagem, adaptado a essas
mutabilidades. Nesse sentido e conhecendo em conta o
carécter simbdlico do ciclo (audicdo desenho e
montagem), é crucial ajustar esse momento a uma
vivéncia criptica sensivel, uma experiéncia intuitiva e
positiva. Da experiéncia, com esse ciclo de
mutabilidades, sdo criadas relagdes e aberturas com uma
grande variedade de temas. Como, na histéria, 0os mitos
sd0 agregadores de informacdo e referenciais
emocionais, também este momento chave abre ao
formando relacionamentos entre as vérias areas.

A estratégia de aprendizagem experimental, ao
utilizar como exercicio o ciclo (audicdo desenho e
montagem), possibilitou a criacdo de um elemento
simbdlico, destacado e unificador da audi¢do intuitiva (a
apropriacdo dos elementos ritmicos sem recurso a um
sistema métrico). Foi utilizado o desenho (na criagdo de
um registo ritmico) e a extrapolagdo desse registo para a
montagem (justaposicdo de cenas videogréficas).
Tendo-se conseguido melhores resultados,
comparativamente a um modelo tradicional, assente
numa estratégia sequencial linear, sem pontos
simbdlicos referenciais.

Esse modelo referencial simb6lico é apoiado num
fluxo de ligagbes sensoriais, entre a expressdo da
informacdo auditiva, os elementos desenhados e a
traducdo na linha de montagem. Existindo neste
processo a presenca de esferas de conhecimento
referentes & compreensdo do ritmo e da expressdo
gréafica do som (Fig. 8).

Os resultados deste estudo indicam como o exercicio
de audicdo é dtil, num futuro estudo, das relacdes
intuitivas entre a percepcéo do ritmo e a imagem, seja
ela o desenho, seja a montagem video.

O facto de os formandos terem atingido um sucesso
relativo, na transferéncia de informacdo de imagens
mentais criadas na audicdo, para imagens visuais,
parece apoiar a ideia da audicdo intuitiva como um
processo hatural e auténtico. Vaorizando a sua
importancia, como marcador simbdlico e agregador de
outras sensibilidades e interesses, possibilitando uma
nova dindmica de aprendizagem, nas correspondéncias
entre o som e aimagem, em movimento.

No desenvolvimento de um processo de
aprendizagem, existe uma linha narrativa, resultando
numa série de justaposicbes de tarefas. No seu
desenrolar, sdo utilizados uma série de recursos,
podendo ser identificados com préticas associadas a
ferramentas e teorias associadas a conteldos. Esses
recursos sdo o adlicerce das actividades e,
consequentemente, da narrativa. Por vezes, no entanto, a
linha de narrativa ndo é totalmente visivel, podendo ter

uma interpretacdo criptica por parte do formando, no
processo de construcdo do mapa mental do médulo e da
sequéncia de actividades e conceitos.

Esse mapa mental ndo surge do acaso, resulta de uma
planificacdo realizada pelo designer do modulo de
aprendizagem. Nesta planificacdo, sdo utilizadas
referéncias de aproximagdo na producdo dos contetidos,
bem como na sua estruturacdo. Essas referéncias de
aproximagdo, sob a forma de historias ou factos, s&o
elementos visiveis em qualquer processo formativo.

Montagem Guia
sonoro

video

ritmo

~. desenho -

b4
>~
-
~
C X

Expressao
grafica do
som

Fig. 9. Ligagdes sensoriais existentes no processo de tradugéo

Existem outros aspectos menos visiveis, mas de grande
importancia, que podem ser considerados num campo de
conhecimento criptico.

O conhecimento criptico, consiste no tipo de
conhecimento de qualidades emocionais, € marcado pela
forma como o formador se dirige aos formandos, a
comunicagdo das suas experiéncias profissionais e a sua
experiéncia Unica e pessoal. A identidade emocional da
assimilag@o da informag@o possui um cunho pessoa e
unico. Esse conhecimento &, por vezes, negligenciado,
na instrucdo de disciplinas, no contexto de
aprendizagem em el earning.

Dadas as dificuldades em transmitir determinados
conhecimentos de indole emocional, na experiéncia de
ensino baseada em elLearning, torna-se necessario
completar essa experiéncia de contexto online com um
vertente presencial.

O ser humano é um ser social, partilha ideias e a
constru¢do do seu conhecimento ndo ocorre
exclusivamente na sala de aula. Nos intervalos das
aulas, em ensino tradicional, sdo também partilhadas
experiéncias pessoais entre os formandos. Estas
conduzem ndo sdo sé a aquisicdo de conhecimento
explicito, mas também de conhecimento implicito, facto
particularmente importante quando sdo formandos
“adultos” e estdo inseridos em actividades profissionais
ou em &reas de formacéo superior.

De forma a poder corresponder &s exigéncias do
mercado de formacdo, o designer de contelidos, deve
reforgar as suas capacidades de observador, retirando
referéncias de processos, directamente e indirectamente,
ligados & sua é&rea de actividade. Permitindo-lhe
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construir uma ponte entre matérias e praticas distintas,
através da utilizacdo de analogias. Essa ponte, é uma
ligacdo de conhecimentos, permitindo a aplicagdo de
novas valéncias criativas, no design de um maodulo de
ensino-aprendizagem. Ao ser uma utilizagdo criativa de
novos modelos experimentais, abre a possibilidade de
novas emogdes positivas, na experiéncia de ensino-
aprendizagem do formando.

Determinados eventos, facilitam a evocacdo de fortes
emocdes no individuo mesmo quando ainda ndo existia
a maturagdo cognitiva suficiente. Na infancia,
compreendiam-se as ac¢des & nossa volta, a forca de
determinados eventos, pela reacgdo das pessoas ao
nosso redor [17] (THISSEN, 2002).

Esses eventos ainda continuam “frescos”, fortemente
ligados a uma memoria, a uma aprendizagem conectada
a emogdes: “Primeiro estd a emocdo, depois esta a
cognicdo”. Enquanto as emocBes negativas tém a
tendéncia de nos fazer recordar dados e detalhes de
forma clara, as emogdes positivas ajudam o individuo a
recordar coisas mais complexas [17] (THISSEN, 2002).
Por essa razdo, uma experiéncia de eLearning, ao ndo
envolver emocges, captard de forma menos intensa o
interesse do formando, originando uma experiéncia de
contacto desgastante no trajecto de aprendizagem.

O design do médulo de aprendizagem, em teste, deve
ter em conta a previsivel faléncia de  estruturas
visivelmente légicas. Um dos problemas, nas
experiéncias de ensino aprendizagem, é a defini¢do de
uma forma correcta do ensino e a organizacdo do
material numa estrutura muito ldgica, explicitada em
cada passo. Mas essa ideia é errada por duas razdes:
primeiro, as estruturas ldgicas tém a tendéncia de ser
muito aborrecidas, os formandos dificilmente encontram
uma justificagdo para a sua aprendizagem; segundo, ndo
retemos informacdo apenas por nos ser entregue.
Quando alguém procura informacdo, estrutura essa
informacdo na sua mente de forma a poder encontra-la
mais tarde, basicamente, lembramo-nos do que nos
importa [9] (NORMAN, 2003).

Essa forma de procura de informagdo tem, na
actualidade, caracteristicas muito préprias, segundo o
autor Douglas Rushkoff [7] (LEACH, 2002, pag 17), a
cultura digital pode ser marginalmente revolucionaria,
por ser caracterizada pelo "pensar fora da caixa",
férmula utilizada por empresas e institui¢des ao desafiar
convengbes e considerar as narrativas sob a forma de
metaforas. Mas esta nocdo de pensar, fora da caixa, é
um ganho de perspectiva, ndo é, simplesmente, um
movimento em circulo. E conseguida uma nova leitura
literal da realidade, impossivel de ver apenas numa
imagem.

As novas ferramentas digitais conduzem o
consumidor a sentir-se suficientemente forte, para
ajustar a moldura a volta da imagem. Esse escalar da

percepgdo, intencdo e design é descrito por Douglas
Rushkoff, [7] (LEACH, 2002, pag. 17) como a
"renascenga”. A "renascenca" significa o renascimento
de velhas ideias, num novo contexto. Na original
Renascencga, houve indmeras descobertas e invencdes
que mudaram a nocdo da realidade. A pintura, em
perspectiva, permitiu criar representaces da realidade,
que simulavam dimenséo.

Uma “renascenca”, ¢ uma mudanc¢a na perspectiva, a
mudanca de viver dentro de um modelo para fora do
modelo ou, como poderiam dizer os adeptos dos video
jogos, do jogo para 0 "meta jogo". Os utilizadores de
jogos de video, imersos nos ambientes virtuais,
entendem esse fendmeno. Existem duas formas de
aprender o funcionamento de um video jogo: a primeira,
compreende a leitura das regras, pratica, experiéncia e
erro; a segunda, é encontrar informacdo ndo
convencional na qual sdo partilhados "cddigos secretos",
ajudando a evitar armadilhas, ganhar niveis e
determinadas vantagens no jogo. Estardo os utilizadores
dos chamados "cddigo secretos”, na realidade, a jogar
um "meta jogo"?

A -

Sequéncias com percursos de
aprendizagem simbélicos

4 // /,
—
4 // ,’

Fig. 10. Mapeamento de informag&o a longo prazo.

Esta perspectiva estd presente na presente
investigacdo e a visdo resultante do presente estudo,
conduz-nos a uma reflexdo do percurso de
aprendizagem, como uma estratégia desenvolvida num
determinado tempo e espaco, munida de referéncias
simbdlicas, estrategicamente pensadas como momentos
ladicos, vindo a alterar o interface conceptual do
modulo criado pelo formador.

O avanco tecnolégico das ferramentas digitais, na
construgdo e partilha de conteddos, permitem-nos em
vez de avangar para uma fase abstracta de comunicacao,
voltar atras no tempo e construir um percurso mistico,
utilizando um veiculo comum do interesse humano, o
contar de uma histdria.

Na sociedade actual hd um veiculo predominante, na
transmissdo de conhecimento. A melhor forma de
vender um produto é criando desejos e sonhos, o filme
tem a capacidade de disseminar imagens ideias e valores
pelo mundo [13] (PUTTNAM, 1997). Num filme, os
objectos significados sdo envoltos numa histéria. Essa
histéria apresenta, ainda, quais as atitudes na utilizacéo
desses objectos numa perspectiva de valores e
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identidade, todos estes elementos sdo estruturados e
apresentados numa forma de entretenimento.

Estamos a caminhar rapidamente para uma era, onde
os valores de entretenimento poderdo facilmente
dominar a venda de produtos de educacdo ou
informagdo [12] (PUTTNAM, 2000). Uma perspectiva
cada vez mais actual, observada em vérios contextos,
numa sala de aula quando perante um questdo, o
formando recorre como ferramenta de investigacdo a
uma plataforma de entretimento como o Youtube, séo
colocadas questdes recorrentes para quem desenvolve
contetidos de ensino aprendizagem. Lutar contra esse
comportamento? Ou reformular as estratégias de
construcdo de médulos de ensino aprendizagem?

Estes elementos foram o contributo para o estudo em
causa, tendo influenciado o mobdulo de ensino
aprendizagem experimental. O exercicio aplicado de
expressdo teve, neste estudo, uma abordagem através
do desenho, mas poderia, como alternativa, utilizar a
palavra. O formando, ao encetar este caminho de
expressdo num ambiente de aprendizagem em
bLearning, potencializa todo um mapa mental de
relacbes entre elementos. Sendo esses elementos
constituidos, ou por referéncias de campo emocional,
produtos de predileccdo estéticos, ou por novas praticas
em vérias areas de producgdo. A abertura desse mapa é
possibilitada pelos trajectos paralelos e por outras
formas de continuidade de sequéncias ndo lineares, em
contraste com comuns préticas, do ensino tradicional
presencial.

Como analogia com o0 mapeamento de uma
constelagdo, no seu mapa mental, o formando consegue
criar ligagbes e desenhar relagBes entre determinados
grupos de referéncias (Fig. 9).

Essa dindmica de leituras e liberdade utiliza a
componente mista de um ambiente de aprendizagem
como o blLearning. O desafio, para o designer de
contelidos, estd na sua eventual capacidade em
contemplar o quadro abrangente de possibilidades de
aprendizagem dos objectivos de instrucdo estipulados
para o formando.

Essa capacidade, deve estar presente na criacdo de
elementos prioritarios e na construgdo de acessos, ndo
devendo estes ser limitados e Unicos, mas multiplos,
apresentados numa arquitectura aberta. Nesta fase de
descoberta, 0 exercicio de expressdo e representacdo
tem um papel relevante nos acessos, sendo as
possibilidades de rela¢es um contributo fundamental na
democraticidade do modelo escolhido para formagéao.

O presente estudo indica-nos como as questbes de
contemporaniedade devem estar presentes na oferta
formativa. Esta deve criar paralelismos com outros
processos de ambito cultural, relacionados com campos
profissionais ou do entretenimento, conhecidos pelo
publico alvo da accédo de aprendizagem.

O estudo, em desenvolvimento, pretende ser uma
alternativa ao tradicional modelo de aprendizagem, ao
cruzar referéncias e posturas de vérias éareas e
oferecendo uma experiéncia de aprendizagem diferente
da estrutura de sequéncia linear, observada no ensino do
Design de Comunicacao na vertente de Motion Design.

Esperamos, no final deste trabalho de investigacéo,
oferecer um contributo para a préatica de ensino na éarea
em estudo, despertando também o interesse na
comunidade de profissionais ligados ao ensino do
Design de Comunicacdo, para novas investigacdo e na
criacdo de novas praticas de modelos de ensino —
aprendizagem.
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Espelhos Matriciais & Alter-eGo, duas Perspectivas
Diferentes, Complementares ou Contraditorias da | dentidade
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Abstract — este artigo apresenta dois projectos
fotogréficos distintos, construidos em torno do conceito de
identidade humana. Uma identidade referenciada pela
imagem do rosto. Dois projectos com duas perspectivas
diferentes, complementares ou mesmo contraditdrias, que
se cruzaram no espaco da fotografia e que decidiram se
colocar o desafio de trilhar um caminho comum, de
cooperacao no quadro do Artech 2010. O projecto Alter-
eGo ressalta por um lado a diversidade humana, por outro
lado evidencia a possivel existéncia de outros eus, proximos
de nds, espalhados pelo mundo, os chamados alter-egos. O
projecto Espelho Matriciais, ao factorizar retratos e ao
descobrir componentes globais que o0s permitem
reconstruir, evidencia qudo parecidos afinal todos nos,
humanos, de facto somos.

Index Terms — Identidade,
Fotografia, Arte Digital, Holografia.

Componentes,

. Introducéo

Os projectos Alter-eGo e Espelhos Matriciais sdo dois
projectos diferentes, complementares, porventura até
nalguns aspectos contraditérios, ambos construidos em
volta do conceito complexo de identidade humana. O
projecto Alter-eGo faz por um lado ressaltar a
diversidade humana, mas por outro lado evidencia a
possivel existéncia de outros eus, préximos de nds,
espalhados pelo mundo, os alter-egos. O projecto
Espelho Matriciais, ao factorizar retratos e ao descobrir
componentes que 0s permitem reconstruir, evidencia
qudo parecidos todos nés somos, ou ndo seria possivel
reconstruir o retrato de qualquer homem ou mulher com
muito poucos e com 0s mesmos componentes, tal como
se dispuséssemos de um abecedario de retratos, para
escrever todas as composi¢Ges humanas, ou seja para
desenhar os retratos de toda a gente. Este artigo nasce de
uma urgéncia sentida em fazer coisas em comum, em
traduzir aquela proximidade humana a que os dois
projectos de forma diferente chegaram, em trabalhos de
cooperagdo entre duas instituicbes, neste caso a
Faculdade de Engenharia da Universidade do Porto e a
Universidade do Sevilha, Espanha. Esta colaboracdo
justifica a utilizagdo neste artigo das duas linguas irmas:
portugués e castelhano.
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I1. Projecto Alter-Ego

Alter Ego' es el resultado de la simbiosis entre una
instalacion digital interactivay una obra hologréfica. El
conjunto incitaba al publico a reflexionar sobre la
identidad mdltiple del ser humano a través de una
metéfora bésica: la generacion de los retratos plurales de
los “ater-egos’ (otros-yo) ficticios de los visitantes que
se atrevian ainteractuar con lainstalacion.

El titulo de la instalacién resulta polisémico. Por un
lado referencia la expresion latina original “alter ego”
que alude a concepto de la diversidad del ser humano.
Por otro lado, nos recuerda a nombre del famoso
buscador de Internet "Google", ya que la instalacién se
encuentra relacionada con esta herramienta, lo cua
justifica también el disefio del logo (ver Fig. 1). Por
altimo, el término "go" indica movimiento en inglés, lo
cua simboliza el caracter dindmico de la obra &
involucrar activamente a espectador/actor en la
reflexidn sobre el concepto de laidentidad en algunas de
sus mulltiples acepciones.

o
2 & 8 =
A A A

i Ll

Fig. 1. Alter-egos de tres visitantes y logotipo

0X):

[11. Descripcion de la Instalacién

La instalacion incluye un recorrido compuesto por
tres habitaculos similares a los clésicos “fotomatones’?.

! Esta intervencién artistica fue una de las cinco ganadoras del
concurso titulado “La Transversal de la BIACS” [19], en el marco de
la Bienal Internacional de Arte Contemporaneo de Sevilla, celebrada
entre el 3 de octubre de 2008 y el 9 de enero de 2009, bajo el
comisariado de Peter Weibel.

Los fotomatones son unas maquinas para hacer retratos,
normalmente para documentos oficiales.
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Dos de ellos contienen obras hologréficas y un tercero
hace las veces de “ clonomaton”.

A. Obra interactiva “clonomatén alter-eGo™

El "clonomaton"® constituye una version minimalista

de los tradicionales fotomatones. Dentro de este espacio
hay una cdmara digital y una pantalla interactiva que
sirve como interfaz con el usuario, y también muestra
los resultados.

En e “clonomat6n” estdn en funcionamiento el
“generador de alter-egos’ y e “cuestionario
psicoldgico”.

El generador de ater-egos sirve para capturar el
retrato del usuario en posicion frontal y crear tres
retratos digitales aternativos, que simbolizan nuestros
“otrosyo” fisicos:

1) El primero es laimagen especular, i.e. esaalaque
no estamos acostumbrados porgue no es la que vemos
cada dia en el espejo, pero que es realmente la que todo
el mundo, excepto nosotros, reconoce como la nuestra.

2) Las otras dos iméagenes son obtenidas a duplicar
simétricamente cada una de las dos mitades del rostro.
Son imégenes que buscan afiadir artificiosidad a la obra,
al tiempo que suponen un instrumento de camuflaje de
la identidad real del individuo. Estas son las que més
suelen sorprender a espectador, puesto que descubre
hasta qué punto su rostro es asimétrico. Ademas cada
uno de los dos retratos ficticios obtenidos potencian
alguna rasgo psicolégico del individuo (por g emplo, en
uno se ve lafortalezay en otro la sensibilidad).

Aparte del generador de retratos, al espectador se le
muestra también un breve cuestionario que le daa elegir
entre cuatro parejas de obras de arte extraidas de un
arbol de decision, (ver Fig. 2). Es decir, €l espectador no
ve el arbol, sblo parejas de obras de arte, una por cada
nivel del arbol, segin vaya eligiendo una obra u otra, es
decir unaramau otradel arbol de decision implicito.

De sus respuestas se deducen simbdlicamente algunos
rasgos de su personaidad relacionados con sus
supuestos gustos respecto a las artes visuales, ya que
cada una de las ramas del abol de decision se
corresponde con una tendencia: figurativa (hiperrealista,
surrealista), formal (impresionista, abstracta-
vanguardista), conceptual (happenings-instalacines,
posmoderna), y tematica  (socio-costumbrista,
reivindicativa). A partir del perfil obtenido uno de los
alter-egos se parecera en gustos al espectador real, otro
tendra gustos totalmente contrarios, y €l tercero tendra
un perfil aleatorio dentro del arbol de decision. Es decir,
asi se seleccionan breves historias de los personajes
ficticios entre un conjunto previamente elaborado. Del
lugar donde se encuentran expuestas actualmente las
obras de arte seleccionadas por el espectador (ruta

®La concepcidn original y produccion de esta pieza corresponde a los
autores Rocio Garcia-Robles y Luis Santiago Sadnchez-Fernandez.

escogida en €l arbol de decision) se infieren los lugares
del mundo donde viven los alter-egos ficticios.

En resumen, en funcién de las respuestas a
cuestionario, los retratos de los tres “alter-eGo”
psicoldgicos son situados autométicamente sobre un
mapamundi usando la tecnologia de Google Maps,
indicando dénde viven y la historia particular de cada
uno de ellos.

Todo ello da lugar a que € usuario pueda ser
simbdlicamente “cuasi-clonado” y sus “alter-egos’ geo-
referenciados, haciendo factible metaforicamente el
encuentro del espectador con sus “otros-yo” ficticios
distribuidos por e mundo.

Fig. 2. Vista parcia del érbol de decision con las 30 obras de
arte entre las €l espectador puede elegir cuatro.

B. Obras hologréficas “identidades alter-eGo™

Los hologramas titulados “La nada asemeja ser la
sombra del todo” y “Tarro de las esencias’ mostrados en
las otras dos cabinas son obras originales® cuyo
leitmotiv estd relacionado con la temética de la
instalacion.

Ambas emplean la imagen reiterada del hombre y de
la mujer, invitando a una lectura relativa a los posibles
“otros-yo”, a nuestras diversas caras, a la identidad
multiple y diluida en la multitud, a la clonacién
programada a la que estamos expuestos en virtud de la
sociedad de consumo en la que vivimos, etc.

Ademés de la afinidad temética, la obra holografica
ofrece un complemento interesante a la instalacion
interactiva del “clonomatén”. Por un lado, por la
naturaleza inmaterial propia de la imagen hologréfica
que enlaza con el carécter efimero de los medios
puramente digitales. Por otro lado, por el planteamiento
instalacionista en €l que se suele enmarcar gran parte de
la producci6n artistica hologréfica mas reciente.

IV. Lalnteraccion con el Pablico

La instalacion “ater-eGo” fue mostrada en dos
emplazamientos publicos de la ciudad de Sevilla
En primer lugar estuvo expuesta en el patio de la
Facultad de Bellas Artes durante 33 dias coincidentes
con el periodo de exposicion de la Bienal de Arte
Contemporaneo de Sevilla (BIACS). Por ella pasaron

4 . . .
Ambos hologramas forman parte de varias series de reciente

produccion del artista Pepe Buitrago.
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481 personas que hicieron un total de 795 visitas (ver
Fig. 3), es decir, muchos espectadores repitieron varias
veces su interaccién con la instalacién. En segundo
lugar, estuvo expuesta en la Escuela Técnica Superior
de Ingenieria Informética durante la semana en la que se
celebré e certdmen bianual “Imaginética 2009”, con
mas de un millar de visitas, algunas de ellas también
realizadas por |os mismos usuarios que quisieron repetir
la experiencia.
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Fig. 3. Gréfica de las visitas durante los 33 dias
correspondientes a primer emplazamiento expositivo

De la interaccién con el publico cabe destacar el
carécter ladico de la instalacién. Segin ellos mismos
manifestaron, les sorprendia ver los resultados, y
algunos decidian volver a interactuar movidos por la
intencion de mejorar sus retratos ficticios, o bien
estimulados por la  curiosidad sobre el
determinismo/aleatoriedad de los resultados obtenidos
(en lo que respecta a las historias ficticias y
emplazamientos de los dlter-egos). Ademés la
instalacién les permitia recibir por correo electrénico los
resultados (retratos, historias y emplazamientos en
Google Maps).

Algunos espectadores expresaron su deseo de poder
algin dia buscar realmente a sus “alter-egos’, si es que
existen. Al finy a cabo, todos nos hemos preguntado
alguna vez s existe un yo o multiples yos. Y, ¢con
quien nos identificariamos més, con un gemelo fisico o
con un gemelo psicol 6gico? ¢Conocemos nuestra propia
imagen? ¢Somos cada vez més posicionables, en virtud
de las nuevas tecnologias? Esto daria lugar a discusiones
paralelas en torno a las consecuencias de la vigilanciay
el control tecnoldgico sobre la poblacion [20] Estas y
otras cuestiones son las que ha intentado suscitar esta
instalacion. Por supuesto las respuestas son multiples y
variadas, y no se pretendia obtener una conclusién al
respecto.

Otra conclusion extraida tiene que ver con la
inferencia estadistica de los gustos de los usuarios. En la
Fig. 4 se muestra la tabla de resultados correspondiente
a primer emplazamiento. Un 20% de los espectadores
demostraron tener un gusto clasico (figurativo e
hiperredlista), seguido por un 10% vanguardista y
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précticamente otro 10% conceptual. Por supuesto,
harian falta mas datos para poder extraer conclusiones
solidas. No obstante, resulta curioso analizar estos
resultados en relacién al emplazamiento -la Facultad de
Bellas Artes de la Universidad de Sevilla- y €l tipo de
usuarios -en su mayoria alumnos y personal del centro-,
s bhien la exposicion estuvo accesible a publico
viandante, y por tanto esta circunstancia amplié €l
espectro de posibles tipos de espectadores.

Eleccion Frecuencia % del total % teorico Desvio

15 148 19,42%  6,25% 13,17 *
16 30 394%  6,25% -2,31
17 63 827%  6,25% 2,02
18 71 9,32%  6,25% 3,07
19 25 3,28%  6,25% -2,97 *
20 28 3,67%  625% -2,58
21 21 2,76%  625% -3,49
22 17 223%  6,25% -4,02 *
23 31 407%  625% -2,18
24 50 6,56%  6,25% 0,31
25 26 3,41%  625% -2,84
26 31 407%  625% -2,18
27 32 420%  625% -2,05
28 79 10,37%  6,25% 4,12 *
29 51 6,69%  6,25% 0,44
30 59 7,74%  625% 1,49

Fig. 4. Estadistica correspondientes a las elecciones en €l arbol
de decision (16 ramas numeradas del 15 al 30 en latabla)

V. O Projecto Espelhos Matriciais

O projecto Espelhos Matriciais € um projecto
fotografico em torno das questes de identidade
associadas ao retrato. Como se sabe a identidade
envolve uma enorme multiplicidade de aspectos, para
além dos aspectos fisicos e de imagem, que véo desde
factores psicol 6gicos a factores sociais ou culturais. No
projecto Espelhos Matriciais lidamos apenas com a
quest&o da identidade associada aimagem, em particular
aimagem do rosto.

V1. Contexto Fotogréfico

O processo fotogréfico foi inventado em meados do
século XIX. A capacidade da fotografia em congelar o
tempo e em registar o real deu-lhe imediatamente uma
aura de magia, que nalguns aspectos ainda hoje persiste.
A par com a aura de magia, a fotografia adquiriu
também uma aura de realismo e de verdade que perdura
até aos nossos dias, apesar desse realismo e dessa
veracidade terem sido questionados tantas vezes, por
inimeros pensadores e por indmeros projectos de arte e
de fotografia contemporéneas. Ndo é de estranhar que
essa aura tenha sido criada, e mesmo que tenha
sobrevivido até ao presente, tendo em conta as
caracteristicas do processo fotografico, intimamente
ligado a ciéncia e a tecnologia, assente num processo
Optico e num processo quimico, que pareciam ser
capazes de registar a redlidade sem distorgOes
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subjectivas. Também ndo é portanto de estranhar a
importancia do retrato na histéria da fotografia e em
particular a importancia que adquiriu como atestador de
identidade. De facto, as imagens de rosto humano
sempre funcionaram como o principa elemento de
identificagdo para os humanos e ainda € sobretudo pelo
rosto que identificamos os nossos familiares, amigos e
conhecidos. Este facto poderd explicar porque razdo
muitas civilizagBes tinham horror dos irmédos gémeos,
que tornavam o0 processo de identificagio impossivel.
Basta olharmos para a histéria da pintura para observar
a importancia do retrato pintado, Unica forma, antes da
invencdo da fotografia, de registar para o presente e para
a posteridade a identidade de um personagem. O retrato
fotogréfico adquiriu assim facilmente o protagonismo de
principal elemento de identificag@o, substituindo com
enormes vantagens o retrato da pintura. O retrato
fotogréfico é ainda no presente o elemento central dos
bilhetes de identidade (BIs) e de outros documentos de
identificagéo e continua a ser um elemento fundamental
por exemplo em todos os cadastros policiais. Apesar de
existirem hoje outros elementos de identificacdo mais
seguros, como as impressdes digitais ou 0 DNA, a
fotografia de rosto continua a desempenhar um papel
central na identificacdo. E publico, como continua a ser
uma situacéo incomoda e perturbadora para as policias a
inexisténcia de um registo fotografico de alguém, que
por alguma razéo perseguem.

Na histéria da fotografia ao servico do registo de
identidade houve mesmo, na segunda metade do século
XIX e na primeira metade do século XX, inimeros
projectos, alguns pretensamente cientificos, muitos
claramente racistas e a0 servico de ideologias
autoritarias, para utilizar a fotografia como suporte para
métodos catal ogadores dos humanos, propondo técnicas
e metodologias para estimar as caracteristicas
psicoldgicas e sociais, a partir de caracteristicas fisicas
observéveis no retrato: concluir por exemplo se um
individuo é inteligente ou ndo, se é agressivo ou nao,
psicotico ou ndo, a partir de uma classificagcdo metddica
das caracteristicas do seu retrato. Alguns destes
trabalhos continuam a ser inspiradores de alguns dos
métodos utilizados hoje, por exemplo para a
identificaco de suspeitos por testemunhas.

Ultrapassando inclusive os limites do conceito de
identidade humana, a fotografia tem servido de
motivacdo para muitos projectos de construgcdo de uma
espécie de arquivos universais. O projecto ‘Museu
Imaginario’ de André Malraux podera ser invocado
como paradigma desta visdo, talvez megaldmana, de
conseguir coleccionar e arquivar tudo o que nos rodeia.
E afotografiaerao meio ideal paratal empreendimento.

Muitos outros projectos de ambicdo arquivistica
poderiam ser mencionados, recorrendo a fotografia para
registar a diversidade, que caracteriza a natureza e
sociedade humana, numa tentativa de registo

sistemético, quase obsessivo, procurando desta forma
uma garantia de memdria colectiva. O fotografo aleméo
August Sander € um outro exemplo paradigmético desta
missdo arquivistica associada & fotografia Sander
procurou registar meticulosamente em chapa todos os
personagens da sua época, para se tornarem, com O
passar do tempo, personagens simbdlicos desse tempo.

Fig. 5. O Museu Imaginario de André Malraux

Mas se a fotografia até & década de 60, e em particular
0 caso do retrato ou do auto-retrato, se caracteriza
sobretudo pelo seu lado documental, a partir do
conceptualismo fotogréfico, que explode nessa década,
muitos fotégrafos e muitos artistas plésticos que
recorrem a fotografia, rompem de alguma forma com
esses padrbes, onde o registo “do que foi” era
determinante e utilizam a fotografia para colocar em
cima da mesa uma série de questBes pertinentes na arte
contemporénea e entre elas a questdo da identidade.
Inimeros sdo 0s projectos contemporaneos relevantes
que colocam de muitas formas a questéo da identidade.

E claro para nds que o projecto fotogréfico e artistico
gue nos propomos desenvolver a partir da tese de
mestrado “Espelhos Matriciais’ se insere nessa corrente
ininterrupta de projectos que ao longo da histéria da
fotografia tém utilizado o retrato e o auto-retrato como
suporte e em particular em muitos projectos de arte
contemporénea que de uma forma continuada tém
utilizado a fotografia para de alguma forma questionar a
guestdo da nossa identidade.

A constatacdo de que era possivel utilizar técnicas
estatisticas para calcular, a partir de uma Base de Dados
de retratos, um conjunto de componentes globais e
abstractos, com aspecto fantasmagérico, para depois
reconstruir todos os retratos humanos — 0s que
pertencem a BD utilizada, ou mesmo qualquer outro —
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bastando para tal somar 0s componentes na proporgéo
correcta, representou para nés uma magia nova, a somar
a magia que conheciamos da fotografia. E pensar que
poderdo existir no cérebro humano mecanismos
semelhantes para optimizar o reconhecimento de rostos
€ com certeza uma maravilha ainda mais surpreendente.

Algumas das questdes que nos colocamos neste
projecto sdo questfes universais: em que é que 0s rostos
de todos n6s humanos sdo iguais? Em que sdo
diferentes? Podemos reconstruir todos 0s rostos
humanos a partir de um abecedario de rostos, para
idealizar uma versdo imagética da Biblioteca de Babel
de Jorge Luis Borges, onde se conseguem reconstruir
todos os rostos, em vez de escrever todos os textos da
humanidade?

V1. Outros Vectores do Trabalho

Parece haver acordo entre psicélogos e neurologistas
de que o sistema de processamento visual humano, a
semelhanga do que acontece com outros animais, dispde
de mecanismos complexos que parecem ter sido
desenvolvidos para garantir um rapido reconhecimento
de formas, em particular do rosto humano, e que
possibilitam a aprendizagem a partir da experiéncia
acumulada de percepgdes visuais. Estes mecanismos
terdo sido mesmo essenciais para a sobrevivéncia das
espécies que o0s desenvolveram e para O
desenvolvimento de mecanismos sociais e culturais
complexos. Todos nds temos consciéncia de que somos
capazes de reconhecer um rosto num relance. Para dar
resposta a requisitos tao exigentes o cérebro necessita de
mecanismos optimizados para tratar de uma forma
eficiente a quantidade enorme de informagédo que recebe
e delatirar partido para reconhecer formas, entre outras
propriedades dessa informagdo, e para fazer a sua
aprendizagem. Ora desde ha muito tempo que
psicologos e neurologistas realcam um conjunto de
evidéncias que indiciam a importancia que as
regularidades numa imagem tém na forma como a
percepcdo funciona. Como exemplos de mecanismos
mais basicos que evidenciam este tipo de fenémenos
temos a adaptacdo do olho humano a luminosidade
média, permitindo de uma forma automética a visio
adaptada a iluminac8o, ou a adaptacdo também ao
contraste de uma cena (variancia), que ja parece ocorrer
no cortice visual. Tém sido realizados indmeros
trabalhos de investigagdo para tentar identificar as areas
do cérebro envolvidas nos processos de identificacdo e
de reconhecimento de faces. Ora existem indicios
seguros de que ha relagdes fortes entre os mecanismos
da percepcdo visual e as técnicas estatisticas que
utilizamos e desenvolvemos no nosso projecto
[31[41[5](10].
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VI1II. O Projecto Espelhos Matriciais —
Metodologia e Resultados

Tem havido na érea da computagdo da imagem
trabalhos de investigac&o, influenciados pela visdo da
area da psicologia e da neurologia, utilizando, entre
outras, técnicas de tipo estatistico para tratamento de
dados, para desenvolver algoritmos que permitam a
criagcdo de aplicagBes eficientes de reconhecimento
automético de imagens, em particular de retratos
humanos. No nosso trabalho utilizamos algumas destas
técnicas e alguns desses algoritmos, nomeadamente o
PCA (Principal Component Analysis) [4][7][13][18], o
ICA (Independent Component Analysis) [1][2][4], o
NMF (Non-Negative Mattrix Factorization) [6][14]-
[17], e técnicas hibridas desenvolvidas por nés, que
associam vérias destas técnicas. As secgfes seguintes
descrevem a metodologia desenvolvida e apresentam
alguns dos principais resultados.

IX. Realizag8o da BD de Retratos

Organizaram-se varias sesses fotogréficas de retrato
na Universidade do Porto. Obteve-se uma amostra com
individuos dos dois sexos, anda que com
predominéncia do sexo masculino — 319 homens e 120
mulheres — com idades entre os 18 e os 65 anos. Com 0s
retratos realizados construiu-se uma BD de
conhecimento com 400 retratos a preto e banco,
ilustrada na Fig. 6. Os 39 retratos restantes foram
utilizados  para  realizar  testes, permitindo
nomeadamente simular a reconstru¢do de novos retratos,
que ndo incluiram aBD .
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Fig. 6. BD com 400 retratos
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X. Componentes Estatisticos

Qualquer imagem depois de digitalizada pode ser
vectorizada e tratada matematicamente como um vector
num espago N-dimensional, com N igual a0 nimero de
pixéis. Como usamos imagens de 200x200 pixéis,
teremos N = 40000 = 200x200. Como utilizdmos uma
BD de 400 retratos, obtemos uma matriz X total com
400 vectores imagem, portanto com uma dimensdo total
de 40000x400. Sobre esta matriz de dados podemos
aplicar ferramentas estatisticas conhecidas como o PCA,
o ICA, ou 0o NMF e técnicas hibridas. Concentremo-nos
no PCA, apenas por ser mais simples. Aquilo que o
PCA faz é procurar no espago as direccBes onde a
informacdo dos dados (no nosso caso retratos) € mais
significativa. Calculando os chamados vectores proprios
da matriz covariancia de X, obteve-se um conjunto de
400 eixos ortogonais entre si, que correspondem as
direcgdes onde a variacdo das projeccles dos vectores X
€ mais elevada. Esta mudanga no sistema de eixos
permite de alguma forma optimizar a reconstrucéo dos
retratos. Verificase que estes novos 400 eixos —
componentes PCA— correspondem a imagens com o
aspecto de caras fantasmagdricas e que sdo conhecidas
como Eigen Faces. A Fig. 7 mostra os componentes
PCA que calculdmos para a nossa BD.

Obtivemos componentes diferentes, mas na esséncia
idéntica, aplicando 0 ICA, eo NMF.

Fig. 7. 400 componentes PCA — Eigen Faces

XI. Principais Resultados Obtidos

Utilizando os componentes PCA ou ICA, ou
associando-0s numa  técnica hibrida  que
experimentdmos (PCA+ICA) e que demonstrou ser a
mais eficiente, observdmos que:

a) somando esses componentes na propor¢do correcta é
possivel reconstruir todos os retratos da BD sem
erros;

b) é possivel reconstruir esses retratos com erros muito
pequenos, usando muito poucos componentes, pois a
curva do erro de reconstrugdo converge rapidamente
para zero. A Fig. 8 mostra a evolugdo do erro médio
para os 400 retratos daBD;

C) mais interessante ainda, é também possivel
reconstruir retratos novos, que ndo faziam parte da
BD, ainda que neste caso haja um ero fina de
reconstrucdo, que para o PCA+ICA teve o valor
médio de 5.1, tal como se observa também na Fig. 8,
valor que, como veremos, possibilita ainda a
identificagdo. O erro de reconstrugdo mede a
diferenca (distancia euclidiana) entre o vector
imagem original e o vector imagem reconstruido em
percentagem, numa escala de 0 a 100.

Erro Médo de Reconstrugéo com PCANCA

2 4

10, 4

5 Retratos Noves |
Retratos da BD

0

100 0 30 w0 50 B0 700 a0 a0
N companentes

E=9.0

!I! by lm/ !! uﬁvdhg wnmg i of 1/1;!

Fig. 8. Evolugdo do erro de reconstrugdo com o n°
componentes,Retrato reconstruido com 20, 50, 100, 200 e 400
componentes. Com um erro geométrico de 9.0, 4.8, 2.1, 0.3 e 0.0,
respectivamente

A Fig. 8 mostra a evolucéo do erro de reconstrucéo
com o nimero de componentes e alguns exemplos de
reconstru¢do com apenas alguns componentes.

XII. O Questionério

Interessava-nos avaliar a forma como os humanos
reconhecem retratos em func&o do erro de reconstrucéo.
Utilizdmos um questionario onde pedimos aos cerca de
50 elementos do Mestrado Multimédia da FEUP para
tentar reconhecer pessoas conhecidas do mestrado, entre
desconhecidos, a partir de retratos reconstruidos com
vérios valores para o erro. Concluimos que:

137



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

» Quando o erro geométrico tem valores superiores a
10.5% o reconhecimento parece ser dificil;

* Quando o erro desce para valores préximos de 9% o
reconhecimento torna-se efectivo, com taxas de
sucesso da ordem dos 50%;

e Quando o erro é inferior a 4.5% o reconhecimento
parece ser quase perfeito.

Estas conclusdes permitiram-nos estabelecer uma
relacdo entre 0 erro resultante do processo de
reconstrucdo, que depende do nimero de componentes,
da dimensdo da BD e da resolucdo dos retratos, e a
capacidade de identificagcdo de um retrato.

XI11. Algumas Conclusdes do Projecto
Espelhos Matriciais

Os resultados que obtivemos, em particular os dois
limiares do erro, permitem-nos afirmar que com uma
BD de 400 retratos de 200x200 pixéis conseguimos com
0 PCA+ICA um reconhecimento entre efectivo e
perfeito dos retratos da BD com 14 a 37 componentes e
um reconhecimento efectivo de um retrato novo com
apenas cerca de 20 componentes. Ou segja parece ser
possivel reconstruir qualquer retrato de face frontal, de
qualquer pessoa no mundo, com um erro que permitiria
um reconhecimento efectivo (pois erro médio = 5.1 <
9).

As curvas gque obtivemos para o erro em fungdo da
dimensdo da BD e da resolucéo dos retratos permitem-
Nnos mesmo estimar que com um ndmero de retratos
entre 600 a 800 se conseguiria um reconhecimento
perfeito, ou sejaum erro < 4.5.

Podemos portanto concluir que os rostos humanos,
sendo todos diferentes, parecem ser no entanto todos
muito parecidos.

Fig. 9. A biblioteca de Babel

Porque sdo parecidos, o ponto que resulta da
vectorizac8o de cada retrato situa-se numa zona de baixa
dimensdo do espaco N-dimensional, sendo por isso
possivel reconstruir qualquer retrato com um ndmero

138

relativamente diminuto de componentes e com um erro
suficientemente pequeno para  permitir o]
reconhecimento. Parecemos ser capazes de redlizar o
instrumento para reconstruir todos os retratos humanos
reais ou imaginérios, passados, presentes e futuros,
construindo assim uma biblioteca de Babel de Jorge
Luis Borges para retratos, como se dispuséssemos de
um retratario mégico para soletrar todos os retratos
possiveis.

Os resultados que obtivemos para o retrato Médio e
para o retrato Desvio Padrdo, que apresentamos na Fig.
10, parecem confirmar este resultado.

Fig. 10. Retrato Médio e Desvio Padréo dos 400 retratos da BD

Observa-se que estes retratos, obtidos com 400
retratos da BD, sdo praticamente indistinguiveis dos que
obtivemos para um grupo de retratos com uma dimensdo
entre 40 a 50 retratos, ou segja com cerca de 50 retratos
parece que temos a média e o DP que teriamos com
milhares ou milhGes de retratos. Curiosamente, no
entanto, se calcularmos o retrato médio e DP para
grupos especiais, observamos que estes se distinguem,
como podemos observar na Fig. 11 onde temos o retrato
médio e DP para as 120 mulheres da nossa BD, onde os
retratos mostram caracteristicas claramente femininas.

s

Fig. 11. Retrato Médio e Desvio Padréo das 120 mulheres da
BD

Estes dois resultados indiciam uma vez mais o
paradoxo da igualdade e da diferenca — poucos retratos
parecem ser capazes de conter a informag&o de todos os
retratos mas cada retrato é diferente de todos os outros e
um conjunto de retratos de um grupo especial conduz a
retratos estatisticos claramente distinguivels.
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XIV. Conclusdes

Por una parte, la instalacion “alter-eGo” supone un
guifio tecno-artistico, una metéfora ludica en torno a la
compleja cuestion de la identidad y la ateridad del ser
humano. Por otra parte, los “Espelhos Matriciais’, se
puede considerar como una indagacién alternativa en
torno ala mismatematica, pero desde una aproximacion
mucho mas rigurosa en términos cientificos, y
sofisticada en cuanto a la tecnologia empleada.

Partiendo de la sinergia entre arte, ciencia y
tecnologia, ambos proyectos intentan articular la
dial éctica sobre este tipo de cuestiones omnipresentes en
la produccién artistica contemporanea. Es posible que la
interrelacion entre ambos planteamientos pudiera dar
lugar a nuevos y sugerentes interrogantes, siempre sin
olvidar el importante papel que juega el espectador
como pieza clave en un tipo de intervencion artistica de
caracter eminentemente procesal y conceptual .
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La Coreografia Digital Interactiva

Ludmila C. Martinez Pimentel
Universidad Federal de Bahia, Salvador, Bahia, Brasil

Abstract — Reflejando sobre la Historia de la Danza,
constatamos que el proceso coreografico poco se alter6 en
su forma, siendo un proceso cenestésico, corporal, que
permite que un cuerpo humano transmita informaciones a
otro. Con el surgimiento de las nuevas tecnologias digitales
e interactivas consideramos que nuevas herramientas estan
disponibles al proceso coreografico. Esos nuevos protocolos
disponibles incluso alteran y reconfiguran conceptos
fundamentales de la danza.

Index Terms —
interactividad, softwares, tecnologia.

Coreografia, digital,

|. Introduccion

Estamos interesados en describir, analizar y proponer
a la danza un nuevo concepto: el concepto de
Coreografia Digital Interactiva. Asi que analizamos
egjemplos de presentaciones coreogréficas que usan
programas de ordenadores en su creaciones, 0 sea, una
nueva posibilidad digital para el lenguaje de la danza,
pero nuestro foco se detiene en las propuestas
coreogréficas que usan las posibilidades digitales que
tengan cualidad interactiva.

Empecemos analizando algunos conceptos y
componentes que nos ayudaran a comprender con més
profundidad la Coreografia Digital Interactiva La
Coreografia Digital Interactiva explorada en ese trabajo
comparte algunas caracteristicas con el arte interactivo.
Podemos considerar que el concepto de arte interactivo
proviene de un proseguimiento de la corriente artistica
advenida de las instalaciones interactivas que
primeramente surgiran con los videos instalaciones', que
yunto con los happenings y el arte conceptual, hacen
parte del movimiento artistico de los 60.

Para la Profa. Gretchen Schiller “la practica de la
danza como improvisacion, contacto improvisacion,
happenings, danzas sociales, juegos que usan €l
movimiento, o artes marciales como la capoeira Angola
tienen caracteristicas que se interrelacionan con las
definiciones sobre arte interactivo de Roy Ascott y
Stephen Wilson. Como el arte interactivo, esas formas
de danza son de participacién. Ellas conectan los
cuerpos a través del movimiento en ambientes
inmersivos e interactivos donde los bailarines se sienten
internamente transformados dentro del contexto de las
improvisaciones. Eses contexto generan en retorno
nuevas coreografias y performances’® Schiller de esa
forma construye el argumento de que €l arte interactivo
basado en e movimiento es una forma de los artes
interactivos. La diferencia entre el arte interactivo
basado en el movimiento y el arte interactivo por si
mismo es un subtitulo. Es importante la especializacion
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que Schiller propone cuando propone que el arte
interactivo basado en el movimiento diferenciase de €
arte interactivo porque incluye tanto las précticas del
movimiento fisico, como la mediadance® y también
atencién coreografica para participar de forma dinamica
en las interactuaciones del movimiento. Estamos
proponiendo, a partir de Schiller, que la Coreografia
Digital Interactiva, sea una de las posibilidades o una
categoria del arte interactivo basado en el movimiento.

A nosotros interesarnos aci destacar los aspectos
relevantes de algunos estudios que describen las
implicaciones coreograficas en el arte interactivo basada
en el movimiento, como algunas referencias tedricas,
propuestas ademés de Schiller, también por Johannes
Birringer y Robert Wechsler investigando esa practicay
experimentos.

I1. Contenidos

Cada una de esas experiencias, y creaciones
desarrolladas por los coredgrafos con sus softwares,
ofrecen distintas nociones de lo que sea la concepcion
de movimiento, la propuesta de interactividad, o aunque
ideas de lo que sea un sistema coreogréfico interactivo.

Desde del principio del siglo XX, en 1920, que
tenemos a Naum Gabo y Antoine Pevsner como los
responsables por la proposicién del termo “ritmicos
cinéticos’ y describiendo lo que seria las “artes
cinéticas’ en e Manifiesto Redlista. Consideramos
yunto con Schiller que el arte interactivo basado en el
movimiento tiene como predecesor las artes cinéticas.
No podriamos dejar de mencionar las artes cinéticas
cuando estamos proponiendo un estudio sobre el arte del
movimiento, sobre la danza. Los coredgrafos, los cuales
se profundizaran en las complejidades del movimiento
corporal, vienen desarrollando practicas, artefactos,
softwares, y también produccién tedrica que
contribuyen para €l repertorio de investigaciones
relacionadas con el arte coreogréfico, con la Coreografia
Digital Interactiva. Schiller construye una importante
retrospectiva histérica considerando las topologias del
arte cinético y la clasificaciéon de movimiento
propuestas por Frank Popper®, ademés de también
describir las categorias de danza y cinema propuestas
por la cineasta Allegra Fuller Synder, para elaborar una
revisién histérica sobre trabajos artisticos mediados
tecnol6gicamente y las diferentes etapas de la relacién
entre danzay tecnologias.

Ademés Schiller nos introduce a tres nuevos termos:
trans-figuring, trans-forming, trans-planting, “para
distinguir la manera en la cual el conocimiento corporal
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se atraviesa y se transpone artisticamente él mismo en
otras formas materiales’®. Eso teméticamente sitia el
arte interactivo basado en el movimiento dentro de un
contexto histérico e interdisciplinario, y no solamente
como una respuesta para la danza y la comunidad
tecnolégica de los 80, resultante de la amplia
popularidad de los ordenadores. Consideramos que la
posibilidad de la Coreografia Digital Interactiva es muy
productiva en proponer y experimentar con “nuevos
cuerpos’, cuerpos construidos a través de los softwares
interactivos.

Podemos considerar, segin Schiller, que en una
primera fase los artistas ampliaran el concepto de
cuerpo, a través de los materiales y tecnologias, como
un precedente para el arte interactivo basado en €l
movimiento. Seguro que hay muchos ejemplos de
coreografias de danza en las cuales fueran usadas las
tecnologias, no solamente las digitales, para trascender
las limitaciones biolégicas del cuerpo, como por
ejemplo la introduccion de las zapatos de punta en 1832
en el ballet “La Silfide”, o aunque los artefactos creados
por Loie Fuller para multiplicar su cuerpo en mdltiplas
imagenes, a través de espejos, 0 aunque transformalo en
formas animadas de flores, orquideas y serpentinas, a
través de los efectos luminosos y trajes especiales que
cred y patento.

En su tesis, Schiller ilustra como el movimiento del
cuerpo atraviesa, traspasa la materialidad, de esa forma
el cuerpo transformase en una composicién de otros
tantos y dindmicos materiales y medias, se
reconfigurando.

En continuidad a nuestra reflexion sobre la interfaz
entre e lengugje de la danza y de las tecnologias
tenemos en la década de 60, Allegra Snyder®
proponiendo tres categorias diferenciadas de danza y
filme. Una de ellas serian €l documentario filmico de
danza, donde con apenas una Unica camara, y también
apenas un punto de vista, la danza bailada en el
escenario era grabada, una otra categoria es la danza
traducida, donde la narrativa de la danza es respectada
pero es adaptada para la lenguaje filmica usando la
cdmara haciendo close-ups, tomadas diferenciadas, y
otras posibilidades técnicas, ya con més camaras
disponibles, y por ultimo el cine danza, sendo esa la
creacién de un nuevo arte, en cua se puede trascender
las posibilidades bioldgicas de nuestro cuerpo
gravitacional y donde fue introducido, segin Snyder,
nuevas posibilidades corporales. Esa Ultima categoria es
la que estéd més directamente relacionada con el tema de
ese trabajo, ya que en la Coreografia Digital Interactiva
surgen formas aternativas de cuerpos que se mueven,
nuevas formas corporales.

Snyder cree que los cine danza y video danza invitan
y traen |la platea cenestesicamente mas cerca, 0 sea, para
dentro de la experiencia transformadora de la danza, en
oposicion al acto anterior de solo asistir danza o ver €l
movimiento. Synder considera que la camara y la

edicion introducen formas aternativas de la sensacion
cenestésica de “espacio, dimensiones, profundidad, no-
gravedad, tempo, movimiento, expansion de una nueva
l6gica, ritmo y realidad”” . El cine dance'y las peliculas
mas experimentales y filmes populares, invitan la platea
gue empecen a ver de forma mas cenestésica la accion
grabada, e invitan a cuerpo de la platea que se mueva
cenestesicamente y internamente a través de las varias
cualidadesy localizaciones del movimiento.

Cine dance es también una posibilidad de mostrar
diversos e intimos puntos de vista del cuerpo que eran
imposibles para la “danza frontal”, vista
tradicionalmente en los escenarios. Para Snyder, aunque
la platea esta fija en sus lugares asistiendo, el cine dance
ofrece la oportunidad de balar internamente o
cenestesicamente “sentir y mover” paray através de el
espacio y del tiempo uniendo espacios dinamicos y
estados ficticios en la pantalla.

Proponemos que la posibilidad de la Coreografia
Digita Interactiva sigue un flujo histérico, después de
las experiencias de coredgrafos con €l lenguge del
cinema y también del video. Fue esa carga anterior de
experimentaciones con las artes visuales, el cine y el
video, que favorecié la aparicion a partir de la década de
los 90 del siglo XX del arte coreogréfico interactivo.

Basados en los estudios y experiencias anteriores de
Popper y Snyder, Schiller propone en su tesis tres
categorias las cuales diferencian los caminos en cuales
el movimiento corporal es traducido o transpuesto para
formas materiales, a través de procesos mediados
tecnol 6gicamente. Estas categorias no son totalizadoras
pero que estan presentadas como herramientas para
ayudar en la comprension de los caminos en los cuales
el movimiento del cuerpo se torna alterado, ofreciendo
asi nuevas posibilidades de cuerpo y de cémo fue se
construyendo esa relacion mas proxima entre lalenguaje
de la danza y de las tecnologias. Las categorias
propuestas por Schiller son: trans-figuring, trans-
forming y trans-planting para inicialmente describir
formas artisticas visuales. Trans-figuring describe
trabajos artisticos donde la figura del cuerpo humano
oscila entre estar visualmente reconocido o no, trans-
forming describe los trabajos en los cuales la figura
humana est4 proxima de ser reconocida, todavia sea a
través de su abstraccion, siendo sensoriadmente y
cenestesicamente percibida, y trans-planting caracteriza
los trabgjos de arte los cuales son basados en
caracteristicas del movimiento corporal no reconocidas
COmMO CUErpos 0 no necesariamente percibida de forma
cenestésica. Esas categorias describen bésicamente
formas de arte visual, asi necesitamos comprender que
en ese trabajo estamos nos apropiando de las categorias
de Schiller para fundamentar que la Coreografia Digital
Interactiva es también unaformade arte visual.
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Fig. 1. Instalacién interactiva i-Arch bodies. Escena scanner
de cuerpo (2007) de Ludmila Pimentel y Mariana Carranza,
hecho con €l software Isadora, fotografia Stephan Wolf.

También con Schiller, tenemos que considerar que
Adolphe Appia estuve interesado en crear espacios de
escenario tri-dimensional que pudiesen enfatizar la
naturaleza de tres dimensiones del cuerpo que se mueve,
ya que é buscaba transponer las caracteristicas del
movimiento corporal de Dalcroze para sus espacios de
escenario. Es que Appia deseaba proponer espacios con
volumen, luz, y ritmo en un camino que el cuerpo
tuviese la posibilidad de estar plenamente expresivo,
creia que la perspectiva tri-dimensional de los designe
de escenarios eran creadas para contener el ritmo y los
cuerpos que se movian, un de sus trabajos ejemplos de
ese concepto fue Rhythmic spaces de 1909.
Consideramos que las propuestas de un “escenario
cenestésico” de Appia, que favorece la performance de
danza, son precedentes histéricos del concepto de
“escenario inteligente”, describidlo posteriormente por
Johannes Birringer cuando se refiere a la cualidad de
escenario necesaria a las producciones de Coreografias
Digitales Interactivas.

Empecemos a reflexionar més especificamente sobre
las caracteristicas de la Coreografia Digital Interactiva,
retomando algunos puntos histéricos y conceptuales.
Histéricamente, tenemos que considerar la
INTERACTIVIDAD como una categoria estética que
no derivd de los conceptos clésicos de composicion o
coreografia, y si siempre estuve relacionada con las
producciones de las avant-gardes del siglo XX y sus
experimentos performaticos, como en € dadaismo,
futurismo, las performances surredistas, asi la
Interactividad alli estaba como un instrumento
conceptual paralaactivaciony provocacion del pablico.

Para entendernos la Interactividad de los eventos
contemporaneos necesitamos comprender los eventos
acontecidos dentro de la historia del arte de los afios 60,
con los apenas, Fluxus, arte procesual, situacionismo,
arte cinética, arte conceptual, arte y tecnologia;
precisamos comprender la colaboracién de los trabajos
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de John Cage, Robert Rauschenberg, el arte cibernética,
instalaciones de circuito cerrado de video entre otros, y
por supuesto también la progresiva “ desmaterializacion
de €l objeto de arte”, lo que implica la activa y fisica
PARTICIPACION del publico en e evento. Desde de
los afios 70, la Interactividad en arte generamente se
refiere a las instalaciones multimedia y experimentos
gue envuelven interfaces electrénicas o asistidas por los
ordenadores. Nicholas Negroponte® ya habia sugerido en
los 70 que esas interfaces son caracterizadas no
solamente por sus pontos de contacto y interaccion entre
lamaqguinay el fisico o lainformacion del experimento,
pero que también por las estrategias artisticas usadas
para envolver laplateaen el dialogo.

Comparando con instalaciones interactivas y trabajos
de arte digital, esculturas sonoras, experimentos
inmersivos, juegos de ordenadores y més recientemente
formas basadas en la Internet de tele presencia, la
DANZA INTERACTIVA, en un censo mas restricto de
designe de arte asistido por los ordenadores, no puede
revindicar parasi unatan longay heterogénea historia.

Contemporaneamente, los redlizadores de danza
tienen ampliamente realizado trabajos multimedia para
escenarios, sofisticadamente estructurados para el
consumo y la contemplacion estética de la platea
Instalaciones de danza y dance interactiva online, las
cuales activan la participacion de los usuarios son
eventos raros que requieren un atencién especial y
analice, especiamente desde que nosotros no hemos
establecido criterios estéticos o sociales para hacer una
avaluacion de el suceso de esa interfaz. El profesiona y
la comunidad académica de danza no hay encontrado
muchas semejanzas con la vibrante cultura rave, la cual
contribuyd para un censo de aislamiento entre jovenes
artistas de danza que creceran con los ordenadores, la
MTV (music television), y la cultura techno, hip hop, y
con los cambios transnacionales y “cross-overs’ de la
musica.

En el &reade la performance interactiva, el coredgrafo
y investigador y profesor Johannes Birringer’ nos
propone el termo “Interactividad” para se referir a dos
fendmenos. Primer, Birringer elige “Interaccion” como
un concepto espacial y arquitectural para la
performance, ya para la palabra “Interactividad”, en un
censo mas estrecho, para performances colaborativas
con SISTEMAS DE CONTROLE (sistemas
cibernéticos) en los cuales el movimiento del performer,
gesto y accién son capturados por las cAmaras, sensores
y son usados como INPUT para activar o controlar
propiedades de otros componentes como Vvideos,
sonidos, MIDI, texto, graficos, QuickTime movies,
iméagenes escaneadas, etc. Sendo que un “Sistema
Interactivo” seria un sistema que permite el performer
generar, sintetizar y procesar imagenes, sonidos, vocesy
texto comparti land6 y proponiendo un evento en tiempo
real.
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Birringer propone “interactuacion” como un concepto
espacial y arquitectural para la performance, lo que
significa hacer un ejercicio de retirar el foco que
tenemos en la danza, cuanto a la creacién de pasos,
frases y combinaciones coreograficas, 0 aunque partir
del estimulo de crear danzas a partir de “pontos’ del
cuerpo, también retirar el foco de la conciencia interna
del cuerpo, estimulado contemporédneamente por
algunas practicas, como por eemplo yoga y otras
técnicas, para no apenas gjercitar un espacio, pero que
de forma mas amplia gercitar la danza como una
arquitectura relacional donde el espacio influencia la
danza y ella crea formas y las formas creadas en €
espacio cambian a ella, en un proceso de
retroalimentacion.

Enfatizar la atencion para e contacto, €l peso, y la
energia transferida cuando si danza en pareja, como es
practicado en el contacto improvisacién, es una buena
preparacion para trabgjar posteriormente con las
interfaces de sensores motivados  fisicamente,
especialmente sensores que pueden ser acoplados &
cuerpo. Esa re-orientacion espacial también implica en
el conocimiento inicial de como las luces pueden
esculpir el espacio, o de como la color de la luz, angulo,
la temperatura y su intensidad son constituyentes de la
dindmica espacial y intermedian la plasticidad del
espacio que crea asi oportunidades para el movimiento.
El concepto espacial y arquitectural de Birringer
acuérdanos de los escenarios propuestos por Appia,
pueden incluso serien considerados como evolucion o la
forma contemporanea de ellos. Prosiguiendo con las
ideas de Birringer, para é los cuerpos que si mueven y
cambios de las luces en el espacio, ademéas de una
conciencia de como el cuerpo resuena dentro de un
espacio que reverbera, son partes de la conciencia
colectiva en la cual nosotros estamos envueltos, donde
nosotros somos invitados a nos tornar co-creadores y
participantes de la obra. Esa nocién de un envolvimiento
resonante espacial presente en los procesos plasticos y
esculturales que bailarines, artistas visuales, artistas de
media, programadores y  arquitectos  vienen
recientemente explorando, es un proceso plastico de
dibujar en el “espacio fluido”, que permiti laintegracion
de una“nervosa’ o0 “sensible” presencias de los medias.

Para Birringer el proceso escultural puede ser
analizado como un cambio en la armonia propuesta por
el concepto de espacio de Rudolf Laban, en los
principios del constructivismo abstracto cenestésico de
la Bauhaus, y ademas de las ideas de esculturas sociales
de Joseph Beuys y Hélio Oiticica. Lo que Birringer
propone es que en esa construccién espacial vy
arquitectural tengamos una no-occidental y no-
euclidiana forma de analizar la ciencia espacial y la
geometria. Es una nueva condicién filosofica que
capacita a nosotros a estarnos harménicamente dentro
del espacio contextual que vivemos, en lo cual estamos
inmersos y lo cual somos inseparables. En suma, una

arquitectura relacional performatica invita a la
participacion, y eso no exclui arquitecturas virtuales, al
contrario, la danza y las modificaciones en las nociones
de un lugar especifico en instalaciones interactivas
precisan ser discutidas considerando la realidad virtual,
los modelos de inmersion que integran fiscal vy
sintéticamente, los simuladores de 3-D, para que
reconozcamos las conexiones entre designes basados en
la representacion espacial y designes generados por
algoritmos.

Recientes estudios desenvueltos en la ciencia de la
computacion, vida artificial y programacién 3-D
(VRML) apunta combinaciones inimaginadas y estudios
hibridos para la performance los cuaes tiene un
considerable impacto en colaboraciones entre
coredgrafos, compositores y designes interesados en
“tecnologias de improvisacion” complexas,
imaginativas y dinamicas, para usar € termo que
William Forsythe uso en sus experimentos. Para
Birringer dentro de una posible arquitectura expandida
los performers pueden hacer experiencias fisica y tactil
miente relacionadas con larealidad virtual, en las cuales
ellos pueden modificar y dar forma a ese espacio,
moviéndose través del mundo proyectivo generado por
los ordenadores, eso significa decir que el performer se
mueve a través de ondas, terrenos de colores y
pulsaciones, navegando entre objetos virtuales, y su
cuerpo potencialmente experimenta la ruptura da forma
cinética originada de nuestros sentidos visuales,
expandido la superficie de nuestro cuerpo fisico y
obteniendo una extension en su tacitilidad. Asi también
esta disuelta la division clasica entre performer y los
espectadores, construyendo un espacio performatico
interactivo conjuntamente.

En esa estructura espacial, donde la interactividad
hace cambios en la percepcion anterior de muchos
practicantes de la danza, acostumbrados a trabajaren en
espacios reales definidos, y con una orientacion pro
escénica dentro del espacio escénico, 0 sea adelante a
una audiencia pasiva sentada en sus sillas, para una
realizacion que rompe esa barriera entre realizador y
audiencia, y solicita nuevos vocabularios a los
coredgrafos, vocabularios formados por los designes
interactivos y VRML (Virtual Reality Modelling
Language), nociones como pardmetros, mapping,
navegacion, sistemas de captura, tracking, MIDI
(Musical Instrumental Digital Interface), algoritmos
genéticos, lenguajes especificas como MAX/M SP.

Ademés e uso de esas nuevas tecnologias en la
danza, par creacion de la Coreografia Digital
Interactiva, requisita segun Birringer e minimo de
comprensién basica de los procesos computacionales los
cuales generamente son invisibles. E eso genera
conceptos contemporaneos derivados de la ciencia como
“emergentes’ o sistemas autogeneradores. En la danza,
ya se puede observar diversos eventos muy
significativos cuanto a uso de las nuevas tecnologias.
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Un de los més innovadores y también pioneros fue el
trabajo A Hole in Space (1977) del Grupo Mobile
Image, formado por Kit Galloway y Sherrie Rabinowitz,
gue consistia en un proyecto de danza por satélite, en
gue dos grupos de bailarines, un separado por miles de
quilémetros del otro, coordinaban sus movimientos por
medio de pantalas, que retransmitian en directo la
danza del otro grupo.

En principios de la década de 80 del siglo XX, un
grupo de investigadores de interfaces graficas de la
Universidad de Simon Fraser, liderado por Thecla
Schphorst, una designe grafica que ya habia bailado
profesionalmente, desarrollaran e software “Life
Form”, software que permite crear las secuencias
coreogréficas en un plataforma virtual y donde se puede
mirar la coreografia de diversos puntos anteriormente
imposibles, como de arriba, a la derecha, de tras, y
otros. La més significativa posibilidad que nos ofrece el
“Life Form” es que es posible ver las secuencias
coreogréficas de forma animada y no més estéticas,
como eran cuando dibujadas en papel por los
coredgrafos.

El primer coredgrafo que desarrolld trabajos con el
“Life Form” fue el coredgrafo norte-americano Merce
Cunningham, que trabajé por mucho afios con el mismo
en su estudio de danza en Nueva York. Después de
Cunningham muchos otros coredgrafos se beneficiaran
del uso de el “Life Form”, yo mismavengo utilizando lo
mismo para hacer instalaciones y/o escenas de danza
donde la animacion hecha por cuerpos digitales coactan
con los cuerpos “reales’ de los bailarines humanos. Un
nimero creciente de coredgrafos y performers
internacionalmente empezaran a experimentar con el
ordenador unido danza y nuevas tecnologias digitales.
Ese facto no puede ser visto como una sorpresa porque
desde la década de los 80 del siglo XX ladanzayatenia
sus suportes en pelicula o videos.

Birringer registra que los primeros experimentos en
esa area sin duda son las peliculas hechas por Maya
Deren en los afos 40, y los estudios sobre el
movimiento en crono fotografia 'y el cinema hecho por
Muybridge, Marey y Méliés, eses Ultimos pueden ser
considerados como la ruta histérica de las animaciones
digitales hechas por el sistema Ilamado motion capture.
Ademas corebgrafos, investigadores y profesores ya
hace algun tiempo usan el cinemay €l video como una
herramienta importante de hacer documentacion o
analizar trabajos existentes.

Algunos softwares como €l “LabanWriter” y el “Life
Forms” vienen sendo utilizados en la &rea de notacion
de la danza y preservacion de la historia de la danza, y
con € adviento de eses softwares también podemos
evidenciar la nueva posibilidad de usar el ordenador
para la invencibn y visualizacion de nuevas
posibilidades de movimiento como es € ejemplo del
coredgrafo Merce Cunningham que desde la década de
80 viene trabajando con el software “Life Forms’.
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En los principios del nuevo siglo, muchos intereses
como filmes, misica electronica, arte digital, ciencia 'y
tecnologia, robdtica, designe, telecomunicaciones
ampliaran nuestra comprension sobre el proceso que
conduce nuevas investigaciones inter disciplinares
influenciados con seguridad por el surgimiento de la
rede mundial de los ordenadores, la Web. La
performance afiadié nuevas ideas de composicion y
nuevos hardwares como las camaras, los video-
proyectores, micréfonos, sensores, sintetizadores vy
softwares. Como la misica ya habia hecho
anteriormente, la danza amplié sus dominios, la
creacién de movimientos y la coreografia ahora se
benefician del lenguaje de la programacién, designe,
animacion y edicion de filme.

Birringer nos propone que miremos los caminos para
describir una nueva estética de Interactividad en la
danza, por supuesto que en la danza primer hace falta
reconocer contemporaneamente el contexto de las
lenguajes de programacion y los cambios artisticos
hechos en la era digital, con la posibilidad del
procesamiento de imagenes en tiempo real. Un de los
puntos que Birringer clarifica es de que la posibilidad de
Interactividad implicé en un cambio significativo del
proceso de composicidn coreografico que ahora, ademas
de usar el escenario, necesita ampliar ese concepto y
trabajar en un espacio-laboratorio, como un ambiente.
Birringer describe que los directores del ISA en la
Universidad do Arizona llaman a ese nuevo sitio como
el “escenario inteligente”, donde la danza se realiza en
un espacio con designe asistido por los ordenadores y
por las interfaces MIDI construyendo un ambiente
interactivo €l cual permite una diferente programacion
del movimiento fisico y del sentido motor. En €l ISA, €l
escenario tiene conexion con la Internet y puede
transmitir telematicamente videos y signales de MIDI,
enguanto est4 funcionando € “Very Nervous System”
(VNS) desarrollado por David Rokeby. Asi como otros
sistemas de captura y tracking como son los gjemplos
del “Bigeye’, “EyeCon” (Palindrome Inter.media
Performance Group), o “Isadora’ ( Troika Ranch Dance
Theater), lainterfaz “VNS” captura los signales a través
de las camaras y de estructuras de deteccion de
movimiento. Una otra caracteristica que eses
laboratorios, 0 escenarios inteligentes, tienen es que es
necesario una ingenieria de las interfaces que se mueva
através de todo espacio, y entonces el termino “ sentido”
gafia una dimensién ademés de la comprensién fisica 'y
organica del concepto de la anatomia corpora y
conciencia proprioreceptiva espacial que estaban
acostumbrados los bailarines desde el concepto de
kinesfera propuesto por Rudolf Laban en la tradicion
moderna.

Birringer explica que la convergencia del designe de
la interfaz y la analice del movimiento empieza hace
tiempo atrés con las exploraciones estructuradas por
Laban y su repertorio corporal para el movimiento. En



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

mas que un sentido, eso envuelve la esfera entera de
movimiento como interaccién, la incorporando y
ampliandola para procesos perceptivos y receptivos. Si
el movimiento es flujo continuo como propuesto por
Laban, se hace necesario que construyamos un nuevo
entendimiento sobre o que serialos “inter espacios’ que
estan presentes en las performances que trabajan con la
Web o0 en las coreografias digitales interactivas. La
Interactividad de los ambientes sensibles es un aspecto
crucial sobre eso. Birringer nos describe las experiencias
con las nuevas tecnologias digitales interactivas: la
nocion de flujo de tiempo real cambia, asi como el
ambiente también funciona como un video estudio o
estudio de sonido, y camaras, censores y luces
apropiadas necesitan ser continuamente calibradas. Hay
muchas interrupciones. Si el ambiente esta conectado en
la rede, hay algunos retrasos en las operaciones de
“links”, asi como retrasos que pueden afectar la
percepcion cinética. La més significante intervencion en
movimiento es el desplazamiento, y su subsiguiente re-
distribucion, del movimiento capturado y procesado en
imagen, generando fantasmas sampleados. Incluso el
concepto de movimiento cambia para Birringer dentro
del contexto de la Coreografia Digital Interactiva
Movimiento, como es usado en instalaciones y
performances interactivas y conectadas en la rede, no es
un flujo continuo en e espacio, pero que es
continuamente atravesado entre espacio real, espacio
proyectivo (video / animacién) o otros contextos
virtuales (VR, lugares remotos). El Espacio es
desmaterializado, e movimiento es capturado,
conmutado, transferido y rematerializado donde sea,
nosotros interactuamos con la informacion sensorial, asi
como con los video los cuales proyectan diferentes
percepciones cenestésicas de la energia del movimiento,
posicion y velocidad (por ejemplo camara lenta, close-
ups, escalas diferentes, distorsiones de
colores/pixilezacion, sin foco, etc.)

En la concepcion de Birringer, la programacion de las
interfaces entre los bailarines y el ordenador implica en
la creacién de un sistema instable. Para él, el concepto
de “coreografid’ estd, en ese caso, mas cerca de la
mezcla a vivo que nosotros vivimos en la cultura
techno, cuando los DJs crean una situacion, un continuo
sonoro, y usan las posibilidades de filtros para modificar
los pardmetros en respuesta a energia que es transferida
entre los bailarines y la musica tocada. Laintensidad del
evento desarrolla una tipo de autopoieses, en recientes
experimentos de danza con esas interfaces interactivas
basadas en captura y respuesta en tiempo real, el
proceso de composicion es como un sistema emergente:
una improvisacion simbidtica con lineas sensoriales
invisibles o areas dinamicas en €l espacio.

Birringer considera que tenemos muchos ejemplos de
artistas, bailarines, compositores y designes que
interpretan la arquitectura relacional de los sistemas
interactivos en diferentes caminos, dependiendo donde

esti el foco del trabgjo, si empezando del movimiento
de danza para la sintiese de musica o del movimiento de
danza para la sintese de video. Birrringer reflexiona a
partir de la pregunta de Robert Wechsler ;Como crear
un trabajo interdisciplinario que permita tenernos yuntos
la perspectiva coreogréfica, de composicion de la
musica y filmica? Birringer cree que Wechsler esta
preguntando s e danzarin es 0 se vuelve en un
performer musical. Birringer considera que la cuestion
es si los coredgrafos y compositores tienen diferentes o
diferentes objetivos, 0 si hay una consonancia estética
precisa entre el movimiento, sonido y video que pueden
cambiar el ambiente como un todo de forma cenestésica.

Conceptualmente, Birringer considera que la estética
del arte digital necesariamente esta relacionada con las
“performances MIDI”, explorando las conexiones del
potencial avanzando y volviendo (fastforward) que
pueden ser realizadas entre los instrumentos y los
medias, asi como también conduciendo una atencion
critica paralainstable relacion del sonido con laimagen
gue parecen tener vida propia. Birringer gjemplifica que
lo que Michael Saup propone que en su trabajo Cross
fair es que las tecnologias no son nuestras herramientas
0 extensiones pero que son sistemas inteligentes
autébnomos, y nosotros deberiamos estar interesados en
lo que ellas hacen en nuestra psique.

El trabajo Ghostcatching de Bill T. Jones, Paul Kaiser
y Shelley Eshkar entre otros apunta algunas nuevas
direcciones para pensarnos sobre una cierta autonomia
del sistema que procesa y deriva los dados.
Ghostcatching es basado en captura O6ptica del
movimiento, un sistema de camaras inflarojas,
ordenadores con hardware y software que son capaces
de hacer una representacion 3-D de los cuerpos
danzantes. Grabar, en ese proceso, envuelve la
colocacion de reflectores en posiciones estratégicas,
arriba del cuerpo del performer, hay camaras alrededor
capturando €l rastro del performer en tiempo y espacio,
alimentando la informacién que vaya a ordenador para
ser consolidada, construyendo un simples archivo de
dados. Los dados MoCap (motion capture)
subsecuentemente conducen los movimientos de las
figuras simuladas en el ordenador, donde €llos pueden
ser transferidos para otras anatomias en un programa de
animacion. Esa herramienta de animacion puede dibujar
y reconfigurar los movimientos capturados y las
trayectorias de la danza. Lo que miramos es el
“fantasma’ de la danza, o mejor, figuras y dibujos
animados.

En resumen, Birringer considera que |os movimientos
capturados transforman las informaciones digitales para
una danza virtual, o performances interactivas, que
explotan posibles y emergentes formas nuevas,
manipulando relaciones entre las presencias a vivoy las
presencias sintéticas, formas, imégenes, micro-frames,
sonidos y su resonancias en nuestra imaginacion. La
propuesta de la tecnologia del “motion capture’ vy
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procesamiento digitalizado del signale en tiempo real es
la exploracion simultanea de un ambiente fluido donde
la danza puede generar sonido o animaciones, sonidos
pueden afectar las imégenes del video, y iméagenes
capturadas informan un nuevo movimiento y una nueva
formade “action painting”.

En su texto, Birringer cita un de los coredgrafos
pioneros en el &rea de la Coreografia Digital Interactiva,
el coredgrafo Yacov Sharir. Sharir propone que “las
tecnologias virtuales permiten a nosotros manipular,
extender, destorcer y deformar la informacion asi como
también la experiencia del cuerpo. Ellas son vehiculos
gue nos capacita a extender y dar colores a trabajo en
varias maneras, algunas de €ellas no son posibles en la
experiencia fisica y/o por tradicionales medios. Ellas
nos ofrecen un camino de ampliar las posibilidades
creativamente, espacial mente, visualmente,
acUsticamente y cognitivamente”’®. Para Birringer,
mucho puede ser dicho sobre los efectos psicol 6gicos y
cognitivos de navegar en los ambientes inmersivos, y
literalmente mover dentro de ellos con un cuerpo
virtual, lo que esta incluso un proceso de cambios de
forma politica y ética. Enguanto el envolvimiento del
cuerpo del performer, o de la interaccién de la platea
que esteba interactuando, en algunos ejemplos pueden
proporcionar la experiencia de que habitamos diferentes
y nuevos sentidos sobre la  (bio)tecnologia
contemporénea. Podemos experimentar nuestro cuerpo
distribuido en varias otras imégenes, nos provocando
cuanto a cuestionamientos sobre 1o que es ser humano,
nuestra subjetividad, sistemas perceptivos, y como
nosotros reconfiguramos a Nnosotros mismos a traveés de
las tecnologias contemporaneas. Birringer nos pregunta
¢Jo que seria explorar una nueva estética espacio-
temporal en eses ambientes?

Una otra posibilidad contemporanea dentro de el area
del arte interactiva basada en el movimiento es la danza
telemética. Birringer esclarece que hay dos principios
operacionales que pueden ser dichos que determinan los
parametros para una danza ser telematica la
interactividad y la tele presencia. Mismo que algunos
trabagjos envuelvan performers reales, que generan
objetos digitales en e espacio real, es importante
mantener la dimensién fisica de la colaboracion en
mente, en orden de distinguirnos eso del arte digital
“onling”, que ofrece una completa primacia para la
informacion del designe generada por ordenador, o
animaciones, ademas del espacio fisico.

El ambiente interactivo sensible, describidio por
Birringer es un estudio real y es una precondicion para
la creacion de las iméagenes de los movimientos
transmitidos como un video digital y sonido. Eses
ambientes sensoriales permiten a los practicantes
experimentar con todas las interfaces disponibles y
también con aspectos estéticos y psicologicos de los
retrasos y algunas degradaciones resultantes de la rede
de trabajo (network). Ademas, las tele presencias
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basadas en los ordenadores y en la Internet permite que
los performers puedan estar a distancia, lejos un del
otro, y coactuaren con otro en sitios reales y remotos,
por el medio de las conexiones con imagenes de video
transmitidas a vivo. Latele presencia es un cambio para
la danza desde que nosotros no tenemos ninguno
modelo estético o cultural para las interacciones de
danza en tiempo real con sitios remotos, ni mismo
nosotros sabemos mucho sobre el papel de nuestro
potencial de las plateas de la Internet, a menos que
nosotros invitemos ellos a participar.

La posibilidad de la emergente danza networked
ofrece nuevos tipos de montgjes, filtros, edicién, mezcla
y transcodificacion para la danza, que de una cierta
forma es derivada de nuestra experiencia en la
performance multimedia y en el arte interactivo. En ese
sentido, la danza networked puede ser considerada una
extension de nuestra experiencia anterior con la
produccion técnica de videodanza. Performers online
primariamente componen con su selecciones de dados
de video / audio, &ngulos de las cdmaras o interfaces
controladas por sensores, y claro también con el
software y las operaciones relacionadas con eso.
Birringer cree que la nocidn de Coreografia Distribuida
que propone Lisa Naugle, es la mejor metafora para
describir el proceso de la performance de danza que
trabaja continuamente con una lenguaje entre los objetos
fisicos (movimiento, gesto, voz, etc.) y los convierte
para un signale electrénico lo cual puede ser modificado
en tiempo real, a pasar a través de filtros y si
combinando con otros dados y interfaces. Para
Birringer, una de las cuestiones principaes de
transformar nuestros estudios en laboratorios virtuales
gue capacite a nOsOtros a pesquisar nuevas operaciones
de performance esta inevitablemente conectada con los
nuevos medias y la practica artistica contemporanea, y
también designe de interfaz, lenguajes visuales y
acusticas, ademés de otras areas de la cultura. Si las tele
conferencias, los telefonees moviles y otros medias
portétiles son una préactica comun actualmente, entonces
las performances teleméticas también son un interfaz
gue se relaciona con esas dimensiones estéticas y
sociales contemporaneas.

Volviendo a las reflexiones sobre la danza interactiva
consideremos yunto con Birringer que la danza mas
asociada con las artes visuales y la mdsica, es
fundamentalmente un sistema multimedia. Desde los
estudios fotogréficos sobre el movimiento del principio
del siglo XIX y dos primeros trabajos del cine con
Muybridge, Marey y Méliés, la danza estuve asociada a
la imagen, a cine, incluso si creando performances
exclusivamente hechas para la cBmara. Los coredgrafos
descubrieron que € video danza es un media para
componer por € simples facto de que coreografiar es un
proceso de editar imagenes, editar frames. Hacer danzas
para la camara no solamente es una alternativa
cinematografica para la danza a vivo, pero que también
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motiva los coredgrafos a reconfigurar la estética de la
danza a vivo. Un proceso dialoga con el otro. El
impacto es evidente en la cualidad cinematogréfica de
muchos trabajos contemporéneos, algunos ejemplos son
la compafiia japonesa DumbType y e OM2 que ya
usaran en trabajos recientes nada menos que seis
proyecciones simultaneas en la performance.

Deberiamos de examinar esas propuestas de
arquitectura espacial de eses espectaculos por supuesto
para considerar que la proyeccién de video abre unatela
espacial para la imagen del movimiento, funcionando
como un espacio virtual. La velocidad del video digital
también trae conceptos de una edicién no-linear para la
préctica de la composicién y escenografia. El grande
uso de proyecciones de video favorece que pensemos en
el escenario como un ambiente, mas do que una
plataforma de escenario tradicional. Los artistas vienen
construyendo trabajos cuyo el foco esta en el designe de
la performance asistido por los ordenadores y sus
sistemas inteligentes, usando el gesto coreogréafico como
un componente de controle para la masica y para €l
procesamiento de las imégenes de video.

Fig.2. Video caleidoscopium (2009) de Andreia Oliveira,
Ludmila Pimentel y Roberto Basilio, hecho con e software
“Lifeforms’ y editado en el “iMovie".

El encuentro de la danza fisicay laimagen digital del
movimiento, en muchos ejemplos, sugiere un creciente
conforto lo cual Lisa Naugle viene Ilamando de
“Coreografia Distribuida’™* . En un Gnico ambiente de
tiempo real hay una distribucion que si refiere a la
coreografia creada para el espacio fisico y el espacio
proyectado. Naugle usa ese termo primariamente para
performances conectadas con la Web (networks), donde
la coreografia es distribuida entre dos sitios como dos
caminos de video que tele dialogan lo cual crea un vivo
y sincrénico contexto de comunicacién interactiva.

Los bailarines y coredgrafos tornaran se conscientes
de la profunda estructura de las interfaces de los
ordenadores, aprendiendo a navegar en una esfera
expandida del movimiento que requisita una radical

reordenacion de los sentidos para un crecimiento en
telemdtica o interaccion virtual. Nosotros estamos
inmersos en una nueva forma de los estudios de
movimiento y en una analice de sus efectos remotos.

Para Birringer hay cuatro tipos de AMBIENTES que
envuelven la danza: “ Ambientes Interactivos’, basados
en sensores y captura de movimiento, “Ambientes
Derivados’, con captura de movimiento basada en re-
animaciones de los movimientos corporales o
arquitectura liquida, en la cual también la captura hecha
puede estar conectada en la Web y ser reintroducida en
tele presencia a vivo, o operaciones de telerrobética y
comunicaciones entre sitios remotos, “Ambientes
Inmersitos’, como Realidad Virtual, Cavernas, o
instalaciones panoramicas, integrando el cuerpo con
suportes estereoscopios en frente de los 0jos, en una
ilusibn multisensorial que se mueve a través de lo
espacio, “Ambientes que trabgjan conectados en la
rede/network”, como tele presencia, videoconferencia 'y
telerrobdtica, permitiendo  que los  usuarios
experimenten un cuerpo dispersivo y que inter gjan con
rastros de otros cuerpos remotos, avatares y protesis y
“Ambientes Mezclados’, donde los otros tipos pueden
estar mezclados en un ambiente.

Robert Wechder define la Danza Interactiva como
“una danza en la cual el performer trabgja en un medio
gue influencia en otro, y ese ultimo altera la proxima
accion del performer”® y resalta cuatro caracteristicas
de la danza interactiva realizada contemporaneamente:
1) la posibilidad de interaccion directa entre el
movimiento de los bailarines y otros medias, como la
iluminacion, lamusica, las proyecciones entre otros, 2)
el papel activo de la platea en la performance,
intervenido a través de sus desplazamientos vy
movimientos en la performance, 3) la danza gafia
también una cualidad particularmente espontanea, y 4)
la danza interactiva también tiene la cualidad de ayudar
la platea a comprender patrones complejos de
movimientos y otros aspectos de la danza que esta
siendo ejecutada. La danza interactiva no es apenas
definida como acciones capturadas por los sensores y
convertidas digitalmente para los ordenadores. Su
concepto es més amplio ya que envuelve la accion
hecha por un performer en un media, que convertido en
datos, interviene en otro media dando continuidad al
proceso de retroalimentacién, un de los postulados de la
teoria cibernética de Norbert Wiener, que retorna al
performer |o influenciando en su préxima accion.

Robert Wechsler aun nos ofrece una clasificacion de
los sistemas interactivos que pueden ser: 1) sistemas
basados en el frame-grabbing, 2) sistemas que usan
electrodos corporales y 3) sistemas compleos
integrados. Los sistemas basados en el frame-grabbing
son sistemas en que el ordenador recibe datos que
fueron capturados en video, leidos por €l programa y
interfieren en otros medios. Un de eses gjemplos es €l
programa “Touch Lines’® que permite que el bailarin
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con sus movimientos toque lineas sensibles de video, y
asi, el sonido, la musica, la luz y las proyecciones se
alteran. Una linea puede ser controlada por apenas el
movimiento de un dedo de la mano, otra ya requisita
que el bailarin use la profundidad del espacio para ser
accionada e cambio. Los sistemas basados en
electrodos corporales utilizan una relacion més cerca
entre el cuerpo y la prétesis. En la coreografia Heartbeat
Duett, la paregja de bailarines del Palindrome
Interm.media Performance Group, usaban electrodos
toracicos que transmitian, enguanto bailaban, las
pulsaciones de sus curaciones, siendo que los datos eran
capturados y transformados en notas musicales. Ya los
sistemas complejos integrados fueron creados por el
Grupo Riverbed, en colaboracion con la Merce
Cunningham Dance Company, € grupo presentd el
trabgjo Hand Drawn Spaces en una reunion de la
“Association for Computing Machinery’s Specia
Interest Group on Computer Graphic (SIGGRAPH) en
Florida. Cunningham y e Riverbed usaran la
combinacién compleja de sensores sensibles a la luz,
camaras Opticas, motion capture y técnicas de
proyeccién con imagenes en tamafio real de los
bailarines, para crear una danza imposible de ser hecha
en el escenario.

Wechsler considera que estamos empezando a
entender la interactividad digital en la danza, pero ya es
posible notar un cambio en los papeles de la platea, que
pasa de un espectador pasivo a un activo colaborador.
Los caminos de ese nuevo tipo de arte aun no son muy
claros y también son bastante experimentales, se
volviendo muy interesante a artista, ya que hay la
posibilidad de unir el mundo intuitivo y creativo de los
artes con e componente racional del saber cientifico.
Yacov Sharir puntla, como Wechder, que la
interactividad no es algo nuevo en la danza, pues “la
interactividad es una extension del cuerpo humano y su
condicion” .

Afiadido a eso, Clarinda MaC Low propone que la
danza es una comunicacion cuerpo-a-cuerpo entre los
bailarines y la platea, y por proseguimiento, con el uso
de esas nuevas tecnologias no se quedaria los
coredgrafos deseando competir con la tecnologia, pero
estariamos aprendiendo y colaborando con la tecnologia
para subirtela y usarla como arte. Tanto la coredgrafa
Dawn Stoppiello, una de las creadoras del software
Isadora yunto con Mark Coniglio, del Troika Ranch
Dance Theater, como Robert Wechder, resaltan la
importancia de hacer con eses sistemas interactivos
estean disponibles a mas grande numero de artistas
interesados, de forma cada vez més simples y accesible
acualquier persona con un cierto entrenamiento y cierta
familiaridad con el ordenador. Stoppiello lo cree que,
por nuestra generacion de jOvenes ser una generacion
muy cerca de los ordenadores, con brevedad vamos a
tener una platea excelente para interactuar en las
performances y, cada vez mas, estaremos uniendo dos
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reinos aparentemente incompatibles para agunas
personas. ladanzay latecnologia

I11. Conclusion

Usando esas tecnologias estamos expandiendo las
posibilidades de los campos de investigacion en el
lengugje de la danza y también ampliando nuestras
plateas, una platea formada también por personas
acostumbradas y deseosas de imégenes digitalizadas y
tecnolégicas. Proponemos que, después de las
experiencias de coredgrafos con el lenguaje del ciney
también del video, la posibilidad de la Coreografia
Digital Interactiva siga un natural flujo histérico. Fue
esa carga anterior de experimentaciones con las artes
visuales, el ciney € video la que favoreci6 la aparicion
del arte coreogréfico interactivo a partir de la década de
los 90 del siglo xx.

La danza interactiva es un arte que se propone y se
completa con la participacion del espectador: desde el
significado “obra abierta’ hasta su forma, que se torna
mas interactiva y coproducida por el publico. El
espectador deja su sitio pasivo en la platea y lo cambia
para tener un papel de coautor, reaccionando y creando
junto con la obra.

Lo que ocurre en la actualidad con la danza es que
genera, ademés de las formas ya conocidas, también
nuevas formas tecnoldgicas y digitales, actualizadas con
respecto ala propia cultura donde se inserta.
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Abstract — La visualizacion de datos es un
campo dentro de la préctica del disefio gréfico que esta en
gozando de mucha expansién actualmente debido a las
nuevas necesidades de acceso a la informacién que existe
en la sociedad actual. Las gran cantidad de informacion,
asi como su dinamismo y las porpiedades emergentes que
surgen de su estudio bajo el prisma de la compeljidad
ocasionan que las herramientas clasicas del disefio gréfico
no sean vélidas para esta tarea. En su lugar, los medios
digitales y los cddigos de programacion son una
herramienta perfecta para tratar con estas cuestiones.

Index Terms — Visualizacién de Datos, Arte
Digital, Cédigo de programacion.

|. Introduccion

Los seres humanos disponemos de nuestros sentidos
para percibir la realidad que nos rodea. Posteriormente,
esta informacion percibida es procesada por nuestro
cerebro para poder comprenderla. Pero existe més
informacion que la que se encuentra presente a nuestro
arededor que es necesaria hacerla visible, y
consencuentemente  comprensible, en  definitiva,
accesible. Hoy en dia estamos expuestos a mucha més
informacion que en cualquier otro momento de la
historia, muchos més de los que somos capaces de
asimilar o retener. Saul Wurman lo gjemplifica diciendo
gue una edicion dominica de The New York Times
contiene més informacion de la que una persona del
Renacimiento podia acceder a lo largo de toda su vida
[1]. Con toda esta saturacion de la informacion, el
establecer model os de aprehension de la informacion es
una necesidad de primer orden.

Por otro lado, las revoluciones cientificas del s. XX
han fomentado la aparicién de posturas hibridas, difusas
donde la transversalidad tiene efectos sinérgicos. Por
una parte, la fisica ha perdido su papel protagonista de
entre todas las ciencias, para ser una parte mas del
sistema cientifico entendido desde una perspectiva
holistica. Y por otra, la fusién de las fronteras ha
potenciado a lo largo de todo el siglo XX desde nuevas
areas de conocimiento, hibridas ya a partir de su propio
nacimiento, como es €l caso de la cibernética (donde se
unen intereses de matematicos, neurofisiélogos vy
psicologos), o el caso de la biologia (surgida a partir de
una profunda reconceptualizacién y reorganizacién del
estudio de los seres vivos en su totalidad, 1o que produjo
una fusién de la botanica y la zoologia, [2]); y que
modelos de una rama de la ciencia se apliguen tanto

como metodologia, como explicacion o como metafora
de otras ramas.

Desde esta perspectiva de la complejidad no tiene
sentido que, en un momento como € actual, el disefio y
la tecnologia se mantengan aislados en compartimentos
estancos. La influencia del progreso tecnolégico en la
cultura visual y € disefio gréfico no se limita
Unicamente a las posibilidades que ofrece en materia de
impresion y de generacion de iméagenes, sino que como
sefiala e disefiador Javier Royo [3], dicha relacion es
bidireccional. Por un lado, como hemos visto, la
tecnologia aporta huevas soluciones 'y recursos al campo
del disefio, pero ademés genera nuevos campos de
trabajo para la accién del disefio; mientras que por otro
lado, el disefio aporta soluciones conceptuales que
faciliten el uso de la tecnologia en un entorno de
creciente complgjidad. Pensemos por €emplo, en €l
disefio del mapa de Londres, (Henry Beck, 1933)
[Figura 1], que mediante una estricta geometria, el color
y laabstraccion de larealidad, configuré un sistema que
aportaba de manera intuitiva la informacion y
navegacion a través de la red de transportes de dicha
ciudad.

Desde la aparicién de la World Wide Web, a
principios de la década de los 90, se gener6 un nuevo
campo de trabajo para los disefiadores gréficos, un
campo donde la informacion que se disefiaba era
dindmica y reconfigurada. Un campo donde la
informacion se presentaba en nuevos dispositivos con
unas peculiaridades de lectura, y que era accesible a
través de unos controles (interfaz) cuyas
convencionalidades en términos de metafora empezaron
a desarrollarse. Posteriormente, a lo largo de estas dos
décadas, la Web ha cambiado mucho desde las primeras
paginas estéticasen HTML.

Aunque casi desde los comienzos, Javascript permitia
un cierto tipo de dinamismo e interactividad en tiempo
real, que iba més alla de la navegacion de contenidos,
fue con la irrupcion en escena de Shockwave y Flash
cuando se empezaron a ofrecer soluciones distintas al
disefio y presentacion de contenidos online, mientras
que con la aparicion de lenguajes de programacion de
servidor y la gestion de contenidos en bases de datos, se
conseguia una mayor potencia, eficaciay versatilidad de
laWeb.

En esos primeros afios, muchos disefiadores
empezaron a experimentar con Actionscript (el lenguaje
de programacién de Flash), y sus propuestas (sencillas
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desde e punto de vista de la complejidad técnica)
gozaron de gran repercusion por surgir desde una
postura hibrida. Para el resto de los disefiadores, los
trabajos de fiiguras como Joshua Davis, Yugo
Nakamura o Erik Natzke, por poner unos gjemplos, eran
inalcanzables por € simple hecho de usar e codigo de
programacion como herramienta de expresién gréfica;
mientras que, desde €l otro punto de vista, ingenieros y
demas personas vinculadas exclusivamente al ambito
tecnol6gico carecian de la formacion y sensibilidad
plastica para sacarle € partido a estas nuevas
tecnologias. Lo reamente innovador de estos
disefiadores fue el sacar partido de latecnologia, llevarla
a sus limites, pero desde un punto de vista creativo. Y
sobre todo, ser conscientes de la naturaleza dindmica e
interactiva de la Web, asi como de la naturaleza y del
lenguaje inherente a nuevo medio: € codigo de
programacion.

Paralelamente, en un circulo menos comercial, las
investigaciones de John Maeda, en el MIT, apuntaban a
mismo terreno. Del Aesthetics and Computation Group,
liderado por Maeda, han surgido diferentes proyectos y
lineas de investigacion con €l objetivo de convertir &
ordenador en una herramienta de creacidn sin desvirtuar
sus propias caracteristicas inherentes. Para Maeda, los
ordenadores tienen un referente demasiado fuerte con la
realidad preexistente, lo que impide que los usuarios
realmente conozcan la esencia del medio. Su proyecto
pedagdgico Design By Numbers fue expandido y
desarrollado por Casey Reas y Bengimin Fry, dos
alumnos suyos, y devino en lo que quizas hoy en dia, se
ha convertido en la principa plataforma de
experimentacion plastica basada en en codigo de
programacion y herramienta clave para la visualizacion
de datos dindmicos. Processing.

Volviendo a la cita de Wurman, hoy en dia estamos
mucho mas expuestos que antes a la informacién. Y la
usamos. Necesitamos acceder a ella Y lo hacemos
mediante dispositivos tecnolégicos digitales. En este
punto podemos establecer una doble cuestion. Por un
lado, tal y como sefidla Benjamin Fry [4], la
informacion que nos encontramos actualmente tiene
unas caracteristicas diferenciadas. Y por otro,
asumiendo gue los medios digitales son los idoneos para
acceder a esta informacion ¢Hasta qué punto somos
conscientes del lenguaje de dichos medios?

II. Lainformacion en la era de lainformacion

En la introduccion habiamos sefialado el hecho de la
saturacion de la informacion actual y la necesidad de
establecer modelos de acceso a dicha informacion que
no somos capaces de percibir meramente con nuestros
sentidos. Los sentidos nos permiten acceder al mundo
visible, pero hay muchos fenémenos y aspectos de la
realidad que, como sefidla Joan Costa, “no son
accesibles a ojo, y muchos de ellos, ni siquiera son de

naturaleza visual” [5] y de esto trata precisamente la
visualizacion de informacién. Pero antes de entrar a
sefidlar las caracteristicas basicas de la informacién
actual, tenemos que definir y diferenciar entre datos e
informacion.

Un dato puede ser cualquier cosa. Por eemplo,
pensemos en el dato “310173". El significado de esa
secuencia de digitos es totalmente distinta si
especificamos que nos estamos refiriendo a una fecha de
nacimiento, un nimero de teléfono, o el importe de un
gasto que tenemos que asumir. El significado (contexto)
es lo que convierte el dato en informacion. De manera
que podemos inferir que €l trabajo del visualistaes el de
hacer asequibles esos datos, de convertirlos en
informacion. Tradicionamente encontramos en los
gréficos estadisticos (histogramas, gréficos de sectores,
etc.) unas herramientas que sirven a estos propésitos de
manera general, pero que, como pasa con todos los
casos generales, pueden no adaptarse a soluciones
especificas pues no estdn disefladas para casos
particulares. En este sentido, Fry propone como primer
paso a la hora convertir datos en informacion, que €l
disefiador se plantee la pregunta de qué es lo que
gueremos mostrar. Los prejuicios, valores, sospechas o
intenciones del visualista son claves a la hora de generar
el proyecto. El plano de Beck no pretendia establecer
una relacion geogréfica exacta de las estaciones de
metro, sino simplemente las conexiones y relaciones
entre las lineas y estaciones para conseguir una
sefialética intuitiva, de ahi su decision de geometria,
color y sencillez. Se trata de establecer una narrativa. En
este sentido, muchas veces, la visualizacion final de los
datos, es una mera excusa para hablar de los propios
procesos generativos del sistema. Los datos son
importantes, puesto que son la materia prima de la que
parte € visualista, pero son sus propios prejuicios o
valores los que disefian la experiencia para contar un
relato que puede no tener nada que ver con los datos
usados, sino con las emergencias del sistema.

Unido a la intencién del visualista a la hora de
enfrentarse a una cantidad ingente de datos y convertirla
en informacion; podemos afiadir que existen muchos
otros datos, que no son accesibles de primer orden
(estén presentes) sino que surgen de las relaciones de
otros datos, o de otros elementos. Estos son unos datos
gue a diferencia de los primeros, accesibles a todos por
medio de nuestros (saturados) sentidos, que nos
podemaos percibir, pero que estan presentes. La metéfora
del almacenamiento de la informacién ha pasado de ser
una lista de nimeros (hoja de céalculo) alabase de datos,
como estructura de datos multidimensional e
hiperrelacionada. Por ejemplo, los diagramas de arcos
del proyecto Shape of Song, de Martin Wattenberg
(Figura 2) o la obra Moonlight Soyuz de Jared Tarbell
no buscan mostrar la polifonia o €l volumen de una
composicion musical, sino simplemente su estructura
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interna y la emergencia visual de patrones, de ahi su
linealidad y sus conexiones.

Para terminar, nos encontramos con un tercer
problema a la hora de estudiar los datos. Por si fuera
poco, unido a este exceso de datos, a los datos no
percibibles, existen conjuntos de datos que son
dinamicos, es decir que cambian a lo largo del tiempo.
Es en este punto donde entra en juego €l ordenador
como metaherramienta para trabajar con todos estos
datos.

Precisamenteen la actualidad, la complejidad y el
dinamismo de la realidad que vivimos provocan que los
histogramas se nos queden cortos y precisamos de
nuevas metéforas que nos permitan comprender mejor la
informacion. Fry define su proceso para el desarrollo de
proyectos de visualizacién de datos en siete pasos, de
los cuales, los cuatro primeros son exclusivamente
técnicos y estadisticos, pero dedica los tres dltimos a
temas de metéfora y narratividad: representacion,
refinamiento e interactividad [6]. En este escenario
encontramos nuevos relatos como el proyecto Newsmap
de Marcos Weskamp (Figura 3), con ideas fractales
aplicadas a la visualizacion de titulares de noticias; o
los proyectos de Imitate + Informate (Figura 4) donde
encontramos un refinamiento visual extremo a emplear
elementos cotidianos como herramientas estadisticas, es
decir, gotas de tinta como graficos de sectores; 0 musgo
como graficos de densidad por gjemplo.

En resumen, tal y como sefida Fry en su tesis
doctoral, asi como crece “nuestra habilidad para
recoger, almacenar y gestionar informacion, nuestra
habilidad para comprenderla permanece constante” [6].
En un entorno de complgidad y dinamismo las
soluciones han de venir por eliminar las fronteras entre
las distintas ramas encargadas de gestionar informacion,
y que la perspectiva del disefio entre en el proceso desde
las primeras fases de los proyectos de visualizacion de
la informacién. Paola Antonelli, comisaria de la
exposicién del MOMA, Design and the Elastic Mind,
propone que €l disefiador se convierta en informador, ya
gue “da forma’ a esos datos [7] se convierte en el
intérprete de esos fendmenos no visuales que sefialaba
Costa [5]; y para €llo, debe disefiar estructuras o
sistemas generativos capaces de adaptarse a mismo
ritmo que o hacen los datos. De ahi que si |os datos son
lamateria prima, el algoritmo es la herramienta.

I11. Lengugje Digital

Respecto a la segunda cuestion, una vez asumida la
realidad de los medios digitales para acceder a la
informacion, y su idoneidad para representarla en un
entorno dinamico y complejo, es necesario plantearse
hasta qué punto somos conscientes del lenguagje de
dichos medios. Es evidente que desde que, a mediados
de la década de los 80, los ordenadores se introdujeron
en la préactica del disefio gréfico, han pasado de ser un

recurso mas a convertirse en, como los califica Olga
Llopis, “la herramienta’ [8]. Pero dicha expansion
también promueve una cierta estandarizacion de los
resultados y de los procesos de disefio. Hoy en dia
parece que sdlo se pueden realizar proyectos de disefio
empleando las suites de software comercial disponibles
en el mercado (preferentemente la de Adobe), hasta tal
punto que se ha producido una separacion total entre los
resultadosy el lenguaje digital.

Los procesos de los ordenadores no varian en el uso
que se les da, ya sea para escribir un texto, trabajar con
una hoja de célculo, realizar un dibujo o cualquier otra
aplicacion en la que podamos pensar. En e fondo de
todas estas funciones subyace una misma base: la
recogida de datos (input) para su posterior proceso, del
que se obtienen unos datos nuevos (output) que podran
ser formalizados de diversas maneras (caracteres
impresos, puntos de luz ordenados en una pantalla, o
simplemente nuevos datos que seran usados como input
en subsiguientes procesos, por poner un ejemplo.)

Esta caracteristica, que por su sencilla evidencia, hace
gue no nos paremos demasiado a pensar sobre ella, esla
que confiere a los ordenadores su caracter de
metaherramienta. A diferencia de otros utensilios con
los que trabajamos todos los dias, pero que tienen una
Unica funcion determinada, €l mismo ordenador nos
sirve tanto para realizar nuestras labores de contabilidad,
como para disefiar una imagen corporativa, proyectar un
edificio, conectarnos con otras personas, jugar 0
disfrutar de musica o peliculas, etc. Y toda esta
versatilidad se debe a la diferenciacion entre hardware y
software, 0 1o que es o mismo, entre la parte material y
lainmaterial.

Nos podemos remontar a trabajo de Alan Turing con
la idea de su maqguina universal, un prototipo tedrico
donde una cabeza lectora se desplazaba alo largo de una
cinta infinita, siendo capaz de leer los datos, y en
funcién de sus instrucciones (tabla de comportamiento),
desplazaba la cinta hasta una nueva posiciéon, o bien
escribia un dato en la cinta; como uno de los primeros
proyectos en los que laimportancia residia precisamente
en la parte inmaterial del conjunto, es decir, en su tabla
de comportamiento. El software de la Maguina
Universal de Turing es lo que precisamente |e aporta el
caracter de Universal, capaz de realizar cualquier
operacion que sea capaz de ser formalizada.

Las Mé&qguinas de Turing son inmateriales porque lo
que en realidad constituye dichas méquinas no son los
engranajes ni demés dispositivos fisicos con los que se
construyen, sino gque es la tabla de comportamiento, el
software, o que hace que una de esas méquinas opere
de una determinada manera o realice una funcién y no
otra. Precisamente el hecho de que cambiando cierta
configuracion de entrada permite a un mecanismo
operar de una manera o de otra fue €l potencial que Ada
Lovelace vié en e trabgo de Charles Babbage,
aproximadamente un siglo antes que Turing, y juntos,
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convirtieron una maguina capaz de realizar una funcion
(la maguina diferencial), en otra mucho més versdtil,
capaz de realizar multiplicidad de funciones (méaguina
analitica), simplemente cambiando la estructura de su
tabla de comportamiento. Que dicho modelo no llegara
nunca a terminarse es simplemente una pequefia
anécdota, sin importancia en nuestra historia.

Estos dos ejemplos ilustran dos momentos claves en
la historia de la computacion donde se evidencia que en
la base de la computacion se encuentra el manejo de los
datos y las reglas para operar con ellos. De hecho,
creemos que en la base de la computacién hay dos
componentes clave e interdependientes: los datos y los
algoritmos que operan sobre ellos o que los generan. De
nada sirve tener un algoritmo que no tenga relacion con
datos; asi como tampoco tiene sentido el tener un
conjunto de datos que no se han de emplear en nada.

Como hemos visto hasta el momento, los datos se
convierten en informacién cuando se les observa desde
cierto punto de vista, o contexto. Técnicamente, un dato
es simplemente cualquier cosa que puede ser
almacenado en un ordenador [9], y s6lo cuando ese dato
tiene significado, es cuando se convierte en
informacion. Cuando programamos en un ordenador, los
procesos de significacion de los datos se realizan
mediante e uso de variables. Cuando se aprende
cualquier lenguaje de programacion, siempre se empieza
por las variables, y los tipos de datos (numéricos,
textuales y légicos), ya que programar es trabajar no
s6lo con datos en bruto, sino con informacion. Los datos
deben tener significado para el programador, pues son
sus ingredientes.

La naturaleza del ordenador es informacional o
virtual. Segiin Manovich, las caracteristicas béasicas de
los medios digitales son la representacion numeérica,
modularidad, automatizacion, variabilidad y
transcodificacion [10]. De todas ellas ya se ha ido
hablando alo largo del presente articulo. Laidea de que
un problema complejo se descomponga en procesos
secuenciales y finitos nos remite a la modularidad y
automatizacion; su adaptabilidad a diferentes funciones
o capacidad de alterar la secuencialidad de sus procesos
es la variabilidad; y la base de calculo nos habla de la
representacion numérica. Pero nos gustaria detenernos
en la Ultima caracteristica, la transcodificacion.

En dltima instancia, cualquier dato almacenado en €l
ordenador es un nimero. Un pixel iluminado en una
pantalla, un color, una pulsacion de una tecla, la
posicion del ratén, o un sonido, por eemplo, son
cuantificables numéricamente. Eso permite que un dato
pueda ser reconfigurado en otro, ya que ambos son de
naturaleza numérica. Desde nuestro punto de vista, €
recurso mas poderoso con el que cuenta el visualistaala
hora de, ya sea generar una interfaz, o establecer una
narrativa, es esta capacidad sinestésica de los medios
informéticos. La sinestesia es la cualidad de ciertas
personas a entremezclar las sensaciones percibidas por

sus sentidos. Es decir, un sinestésico es capaz de ver
sonidos u oler colores, por gemplo. De hecho, en sus
sentido etimoldgico, la sinestesia nos remite a la unién
de los sentidos, como s metaféricamente
visualizédsemos cada sentido en un hilo por separado que
se unen en un nodo central, con lo la relacion entrada
salida no sea evidente. Y desde cierto punto de vista, no
es gratuito el usar esta transmigracion de los sentidos
para entender el funcionamiento de los ordenadores.
Precisamente, la interfaz 1o que hace es establecer el
camino de entrada de nuestras peticiones como usuarios,
para que éstas sean operadas de la Unica manera que los
ordenadores son capaces, esto es, matematicamente. De
manera que la analogia es directa, ya que todos los
inputs que el ordenador recibe son susceptibles de ser
convertidos a datos numéricos para su posterior
procesamiento. El ordenador, en Gltimo término es una
maquina de cédlculo, y como tal opera con datos
numericos, que no olvidemos, es el visudlista, y no €
ordenador €l que les dota de significacién y por
consiguiente, los convierte en informacion. El nimero
es e denominador comin de cualquier proceso de
computacién, es la transcodificacion de Manovich y
permite la conversién de un tipo de informacion en
cualquier otro de manera sinestésica.

La base del lenguaje digital, asi como su potencial,
reside en estas caracteristicas y en la capacidad que
tenemos, mediante agoritmos, de modificar €
comportamiento del ordenador. Si nos quedamos en las
limitaciones del software, tenemos que ser conscientes
de las implicaciones y razones de las limitaciones de
dichos programas, y su influencia en nuestros resultados
como disefiadores. Como destacaba Maeda en una
entrevista paralarevista Plugin, n° 1, y cito de memoria,
programar nos permite construir nuestras propias
herramientas en caso de que las que estén disponibles no
realicen o que nosotros deseamos.

IV. Conclusiones

A lo largo del articulo hemos realizado un recorrido
acerca del panorama actual de la visualizacion de datos,
campo que en los Ultimos afios ha gozado de un
creciente interés dentro del ambito artistico y cientifico
digital tal y como queda reflejado por la reciente
exposicion del MOMA, Design and The Elastic Mind, o
€l espacio dedicado a la Estética de la Informacion en la
tltima edicion de SIGGRAPH. Estos eventos, a nuestro
entender, no son mas de un reflgjo de la estandarizacion
de una corriente que llevaba unos afios trabajando en
circulos mas exclusivos, y que en cierta medida se
pueden considerar un revival de ciertos valores
presentes en los inicios del Computer Art. Colectivos
que favorecidos por la inmediatez de lenguajes de
programacion faciles y sencillos como Actionscript,
encontraron en Internet tanto un medio como un espacio
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donde compartir y experimentar; y que han ido
creciendo con el propio medio.

Por otra parte hemos analizado las caracteristicas
propias de la informacién a la que nos encontramos
expuestos hoy en dia, asi como laidoneidad del lenguaje
de programacién como herramienta creativa aplicada a
lavisualizacién de lainformacion.

Para acabar €l texto, nos gustaria relatar una pequefia
anécdota que ilustran estos procesos. El 4 de Mayo de
2007, Evan Roth y Ben Engebreth iniciaron un proyecto
de visudizacién de datos abstracto. Es decir, se
plantearon el conseguir un flujo de datos sin mayor
relevancia, para observar 1o que la comunidad podria
hacer con ellos. El proyecto, titulado White Glove
Tracking (http://whiteglovetracking.com), consistié en
pedir colaboraciéon a los internautas para marcar las
coordenadas del guante de Michael Jackson en todos los
fotogramas de una de sus actuaciones televisivas mas
famosas. En 72 horas se aislaron 125.000 guantes, y
pusieron a disposicion publica un archivo de texto que
contenia todos los datos de |as coordenadas de las cuatro
esguinas del cuadrado delimitador del guante en cada
fotograma del video, con el objeto de que cuaquiera
pudiera realizar una propuesta de visualizacion de esos
datos. De entre todas las propuestas recibidas, la de
Zachary Lieberman ilustra tanto la capacidad sinestésica
del ordenador, asi como la autopoiesis de la obra
digital. La propuesta Speed=Height recoge los datos de
laposicion del guante de Jackson y hace que el video se
reproduzca mas o menos rapido en funcion de la
posicion de la mano de Jackson en la pantalla. Es un
video cuyas instrucciones de reproduccion estan
incluidas en el contenido del propio video, de manera
gue cuando €l guante se encuentra en la posicion
superior de la pantalla el video se reproduce mas
deprisa; y se ralentiza en cuanto el guante se encuentra
en la parte inferior del encuadre. El resto de las
propuestas recibidas se pueden ver en la web del
proyecto. Cada una de €llas es un resultado
independiente y que parte de laintencion del artista para
mostrar o reflejar un determinado aspecto de la lista de
datos preexistente. Cada proyecto tenia su propia
narrativa, pero lo que todas tenian en comuin, ademés
del guante, es que todas ellas parten del dato como
materia prima.
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Abstract — Este artigo pretende discutir de que
modo a retdrica procedimental fundamenta a
discursividade no &mbito da arte e do design digitais. Em
primeiro lugar, apresenta, de modo breve, as bases
historicas que sustentam as relacBes entre arte e design.
Em seguida, destaca de que modo o suporte imaterial da
imagem contemporanea garante um tipo de retorica
procedimental. Por fim, aborda como a estética relacional
tem contribuido para diluir as fronteiras entre arte e
design digitais, aproximando cada vez mais 0s seus
discursos e modos de formar.

Index Terms — arte; design; comunicacéo;
midias digitais; funcionamentos discursivos.

. Introducéo

Apesar das similaridades de base estrutural que unem
as &reas da arte e do design, tomadas em relagdo ao
processo comunicacional que as sustenta e a
pressuposicdo de que a matéria de suas realizaces é
sempre a imagem [1], partiremos da premissa de
existem diferencas em relacdo as suas precipuas
finalidades e a seus respectivos fundamentos
discursivos. Todavia, consideraremos que,
contemporaneamente, a partir do uso das midias
digitais, tais distingdes, de alguma forma, vém se
apagando, principalmente, ao se considerar que tanto a
arte quanto o design digitais se nutrem do conceito de
estética relacional, proposto por Bourriaud [2], e dos
fluxos das trocas comunicacionais e procedimentais, que
sustentam as suas formas de representagao.

I1. Das relagdes entre arte e design

O texto de Marc Le Bot “Arte/design” [3] €
primordial ao explicitar como o design é subproduto da
arte do século XX. Tomando como pressuposto que toda
forma de arte esta implicada na instituicdo do espaco
social, o autor destaca que com o aparecimento da
sociedade industrial ocorre a dissociagdo entre arte e
técnica, fazendo com que se perceba uma mudanga na
funcdo da arte, que dominava até aquela época, ocorrida
em razdo do aparecimento do modo de producdo
capitalista.

Desde que o gesto de Duchamp introduz o néo-
artistico no artistico, discutindo sob a via contextual, e
por assim dizer institucional, se um objeto é arte ou ndo,
vai-se confirmando pela via do experimentalismo, do
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funcionalismo e do sincretismo [4] a virada da arte em
direcdo alinguagem.

Neste percurso, a arte passa a criar seu proprio
referencial, tornando-se tema de si propria e, ndo menos
importante, emancipando-se  da  representacdo
naturalista. E é deste cen&rio que se visumbram as
similaridades e as concretas diferencas que a arte e o
design véao assumindo historico-culturalmente.

O gue decorre desse palco de ambiguidades, por mais
paradoxal que possa parecer, é a configuracdo de uma
arte autbnoma e autotélica, trazendo no seu bojo a
tendéncia pela reflexdo sobre o seu proprio criar.

Concomitantemente a esse cenario, tomam forma a
explosdo e a mistura de géneros, dando margem ao
aparecimento de novas artes em que as nocgdes de
interculturalidade e intertextualidade sdo determinantes.

Mesmo voltada para si, a arte passa a sofrer influéncia
de outras heteronomias, mas, como diz Le Bot [5],
assume em relacdo ao design uma diferenca categoérica,
ao tempo em que se coloca como “lugar marginal e
descentrado com relagdo ao centro politico de deciséo,
onde o cAdigo social e a ordem politica podem ser ao
mesmo tempo refeitas e desfeitas’.

Basicamente, tal diferenca traz em seu cerne as
estratégias que vinculam os processos de producéo aos
de recepc¢do dos objetos de arte e design, que hoje (e, de
certo, antes ndo era tdo diferente) se estruturam aos
padrdes da moda e do hiper-consumo.

Contudo, ao considerar que no contexto da arte
digital, a rede que a sustenta se alimenta de um
“mercado” de conteldos significativos e ndo do
mercado tradicional de obras, nota-se que, de modo
contraditorio e ndo antagbnico, a relagdo entre o design
e esse tipo de arte vé-se, de certo modo, novamente
embaralhada.

Este fato embute uma tendéncia ao aparecimento de
produtos que destacam, indistintamente as suas
premissas discursivas, uma vocagdo procedimental. As
préticas receptivas na arte e no design digitais tém se
transformado, visto que a rede que suporta as
experiéncias por e€las propostas sustentam-se em
circuitos pervasivos de consumo. E, nestes casos, as
instituicdbes que aceitam a responsabilidade pelos
processos de producdo, difusdo e distribuicdo tanto da
arte quanto do design acercam-se cada vez mais da
economia e do marketing.
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Neste momento de transformac&o da nossa cultura,
definida por alguns autores como a era do “design
total”, prevalece assim um carédter facticio, em que,
conforme Cruz [6], ocorre uma crenca de “libertacdo
radical da poténcia da técnica e do dominio desta sobre
anatureza’.

Para Foster [7], trés razdes explicam a exacerbada
importancia dada ao design na nossa cultura a) a
crescente especializag8o do mercado e das mercadorias;
b) a segmentacdo de venda cada vez mais personalizada,
dando ao consumidor condi¢&o de compor 0 seu proprio
produto, ou segja, assegurando o0 que comumente é
chamado de branding; ¢) o aumento do poder das
indistrias dos media, que garante a re
instrumentalizagdo da economia em torno da
digitalizacdo e da computagdo, situagdo na qual o
produto é pensado como um dado a ser manipulado, a
ser desenhado e redesenhado, consumido e re-
consumido.

O que disto decorre &, portanto, o aparecimento de
espacos sociais interligados definidos pelos nés de uma
rede planetaria de comunicagdo. Para Braganca de
Miranda [8], vive-se hoje em um mundo marcado pela
“aceleracdo da experiéncia’ no qual as maquinas e a
prépria vida integram-se na “maquina universal”, que é
0 computador (em outras palavras, 0 meta-meio).

Firma-se a mediagdo da cultura pelas maquinas da
informagdo e a linguagem universal passa a ser a
tecnologia, que funciona como um “um tradutor
generdlizado, de toda a existéncia® [9], afetando
crescentemente a prépria constituicdo da experiéncia
contemporanea. Em movimento logaritmico, as coisas,
as relacbes, os objetos etc. se modificam sem que
aparecam categorias e critérios claros para explicar tal
mudanca.

Tal sensacdo de urgéncia rouba o individuo de si
mesmo e coloca-0 incessante e aceleradamente ora no
lugar de sujeito, ora no de objeto, inserindo-o em um
guadro de contingéncias que reflete a cultura
hegeménica do tecnolégico. Ja que se sabe que toda
cultura é feita de ideologias e que estas se revelam por
meios dos codigos, 0 que se sobreleva no presente €,
assim, uma ambiéncia suportada por um conjunto de
idéias e representacBes que traz & luz uma situagéo
histérica sustentada pela reverberacdo do design da
informac&o.

Nesse sentido, o design, ao garantir tais relacdes que
asseguram a invisibilidade da tecnologia, constitui-se
como uma das molas-mestra do mundo contemporaneo,
seja ao se firmar na dialética entre artificial e natural,
soft e hard, matéria e forma. O que dai decorre é,
portanto, o que Foster [10] denomina como a “economia
politica do design”.

Se, como lembra Braganca de Miranda [11], a
experiéncia cotidiana contém uma trama de ligacGes e 0
ato de design esta a produzir sempre novas conexdes, o

gue aqui se destaca é a poténcia que cada ato singular do
design passa a absorver quando fundido com atécnica

A imagem que se exp8e deste contexto de relacdes €,
sobretudo, um “hibrido”, na nocdo de “decalque da
plasticidade”, que corresponde, na fala de Braganga de
Miranda [12], “a um grau zero da matéria e que,
enquanto tal, ainda é ‘material’”.

Dessa maneira, admitindo que as situages e
experiéncias dai geradas necessitam, antes de tudo, ser
“informadas’, ou como diz Flusser [13], impor forma a
matéria, fica patente a significancia cultural que a
imagem digital hoje absorve. Enfim, sgja como interface
que alimenta a (dis)simulagdo de mundos e imaginarios
possiveis, sgja como “... método para programar o
comportamento dos funcionarios da sociedade pos-
industrial” [14], a imagem, seja da arte ou do design
digitais, passa, portanto, a desempenhar papel central
no desenvolvimento estético, assim como politico e
social.

I11. Do surgimento de umaretérica
procedimental

Durante os Ultimos cem anos, tanto no universo da
arte quanto no do design, tem havido uma continua
mudanca de dominéncia, caracterizada pelo
deslocamento do pélo da producdo para o polo da
recepcao.

O crescente aparecimento dos variados instrumentos
mididticos de comunicacdo tem assegurado uma gama
enorme de experiéncias, que pdem o cidaddo na
condicdo de participante da atual tecno-cultura.

As midias digitais garantem um tipo de experiéncia na
qgual o receptor interage por meio de uma interface,
produzida no intuito de colocdlo como agente
transformador de uma dada situagéo.

Seguramente, as redes que suportam as experiéncias
desse tipo de receptor estdo vinculadas a determinadas
regras, que ndo sdo tdo diferentes das dos antigos
sistemas. Todavia, tais redes estimulam de modo
estratégico e subliminar o paradigma que abraca a nogéo
de uma grande democracia. Entretanto, como lembra
Equizabal [15], o que efetivamente ocorre é que a
comunicacdo se converte em principal consumo.

Em esséncia, segundo Eguizabal [16], o que se nota é
gue a comunicacdo passa a chegar a todas as instancias
sociais, congtituindo-se de certa forma como uma
ideologia divorciada da experiéncia sdcio-politica.

Nos processos comunicacionais que sustentam a arte e
0 design digitais, o que é oferecido pelo pélo da
producdo se fundamenta menos no objeto em si e mais
na criagcdo de ludicas narrativas a serem experimentadas
pelos receptores. Se a singularidade do receptor é
valorizada, a0 mesmo tempo ela se vé perdida em razéo
da saturacdo de informag&o que o coloca diante de um
jogo entre si e o outro.
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Diz-se que com 0 uso das hovas tecnologias digitais, o
receptor torna-se mais ativo, enquanto que a arte torna-
se menos elitista e mais democrédtica, e o design
converte-se em um meta-design. Mesmo que isto
efetivamente possa ocorrer, vale sdlientar que o
crescente papel que o consumo hoje desempenha em
todas as esferas da vida cotidiana traz a tona questfes de
estilo e informag&o como determinantes dos processos
de recepcdo. Conforme Cohen & Rutsky [17], a
informacdo se tornou a moeda do préprio consumo e
este tem se tornado uma questdo de meta-consumo.

Segundo Hamelink [18], na tendéncia a convergéncia,
resultante do processo de digitalizagdo, os sons, dados e
imagens encontram-se codificados em formato digital,
tornando-se diferentes em substancia, apesar de
idénticos, no sentido técnico. Também para o autor [19],
a digitalizagcdo reforca um processo social em que a
producdo e a distribuic¢éo de informag&o evoluem para a
mais importante atividade econdémica da sociedade. A
tecnologia da informagdo comega a funcionar como a
infra-estrutura fundamental e a informac&o se torna uma
commodity negociavel em escala global.

Nesta perspectiva, Brummett [20] chega a admitir que
o estilo é, talvez, a principa via pela qual as culturas
estdo sendo hoje organizadas. Provavelmente, o estilo é
aualmente o0 mais importante mecanismo de
commodification e consumo. Enfim, é a“... achave para
a construcdo de uma retérica do século XXI.” Para este
autor [21], apesar da grande diversidade e da enorme
fragmentacdo do mundo contemporéneo, o estilo é
aquilo que liga 0 mundo em um sistema relativamente
homogéneo de comunicagdo. E a base para a
organizacdo socia de hoje. Enfim, expressa valores
sociais, delimita categorias, e organiza tempo e espaco.

Por outro lado, Rutsky [22] admite que, na atual
estética high tech, a tecnologia ndo pode mais ser
definida  unicamente em  termos de  sua
instrumentalidade ou de sua fungdo. Ela se torna muito
mais uma questdo de representacdo, de estética, de
estilo. A capacidade tecnolégica para reproduzir,
modificar e remontar elementos estilisticos ou culturais
se torna ndo apenas um meio, mas um fim em si mesmo.
Ao se distanciar de sua aura e de seu valor de uso, a
producdo estética torna-se indistinguivel da producgéo
cultural. Torna-se, em outras palavras, um processo de
pastiche. E, neste ponto, este processo se reveste cada
vez mais de uma complexidade tecnol 6gica, comecando
a aparecer como um tipo de mutacdo cultural. Ou seja,
neste caso, “a tecnol ogia torna-se tecno-cultural”.

Assim sendo, pode-se mesmo considerar que o estilo
assume a categoria transcendente de organizagcdo da
experiéncia cotidiana. E os mass media sdo a fonte de
informacdo para a valorizagdo do estilo, sendo que tal
informacdo passa a ser compartilhada globalmente [23].
O estilo direciona as pessoas na organizagdo social por
meio da estética e da informag&o, prevalecendo, assim,
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um  procedimento
comuni cagao.

As tecnologias digitais e a rede fisica compfem a
infra-estrutura material que possibilita tais fluxos e
interagdes. E, neste sentido, os conceitos de space of
flows e timeless time, propostos por Castells [24],
sustentam essa “... nova forma espacial caracteristica de
préticas sociais que dominam e definem a sociedade em
rede”.

Além do mais, como bem lembra Lash [25], na
cultura do fluxo, a idéia de jogo é considerada como
imanente atividade da troca simbdlica, firmando-se
como uma atividade modal da cultura tecnoldgica. A
causalidade é deslocada em favor da additivity. A critica
e 0 critico ndo mais ocupam o ambito do transcendente.
Os fluxos de informagdo firmam-se contrérios a légica
da reproducdo, abandonando esta em favor do consumo,
do excesso e da producdo crénica. Os objetos sdo
consumidos ndo pela contemplagdo, mas pela distragéo.

Com base no pensamento de George Simmel (1990),
em certo sentido, Lury [26], também reforca a
emergéncia de uma transformagdo cultural e estética, ao
apresentar trés tendéncias que explicariam como
parcialmente a cultura objetiva pdde ter crescido nas
modernas sociedades industriais, culminando com a
idéia de edtilizacdo da vida contemporanea a) o
crescente aumento no ndmero de objetos; b) a
intensificagcdo da divisdo de trabalho; ¢) a especializacéo
dos proprios objetos. No entanto, de modo paradoxal, o
que disto decorre, como complementa a autora, € que
neste processo quanto mais os objetos priorizam o
design, menos eles se tornam um problema de gosto (e
consegiientemente de estética).

O que se percebe, com base na argumentacado de Lury
[27], é a pressuposicdo de que a materialidade do
proprio objeto aparece como meio para efetivamente
garantir a sua singularidade, reforcando conceitualmente
0 principio que traz a rebogque o paradoxo citado no
Ultimo paragrafo. Tomando-se da idéia de Manzini
(1989), Lury [28] salienta ainda que os objetos passam a
ter a capacidade de ndo simplesmente apresentar uma
singular e “verdadeira’ imagem de si préprios, mas sdo
agora combinacGes de materiais e processos e perdem
cada vez mais a capacidade de se referirem
explicitamente ao assunto tratado. Entende, portanto,
gue a crise de identidade a eles inerente € em parte uma
consegiiéncia do desenvolvimento dos novos materiais
0s quais eliminam a possibilidade de dotar qualquer
materialidade com uma dada identidade. Completa a
afirmac&o, ao novamente referir Manzini e afirmar que
atualmente os objetos partilham um tipo de
transitividade universal daforma.

Ademais, a0 considerar que um modelo pode se
referir a uma série de objetos, Lury [29] salienta que a
classificagBio de objetos torna-se cada vez mais
dindmica, que ela estd em continuo movimento,
sugerindo, pois, que a distin¢do entre classes de objetos
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ndo é mais estével. Ratificando Wood (2000), ela
argumenta gue o sistema de objetos contemporéneo se
assemelha mais a um sistema de fluxos do que a um
sistema de categorias.

Deste modo, tomando em consideragcdo o universo da
arte e do design digitais, pode-se constatar — em
analogia a0 que Bogost [30] refere como procedural
rhetoric, considerada nada mais do que a arte da
persuasdo estabelecida através de representactes
baseadas em regras e interagdes ao invés de
representacfes viabilizadas pelo uso simples da palavra
falada e escrita, e das imagens estéticas ou em
movimento — 0 aparecimento de novos objetos em que
questes de simulagdo, indeterminacdo, céalculo e
projeto sustentam as formas de imaginar e criar. Nestes
casos, as concretizages das imagens déo-se na medida
em que as experiéncias sdo atualizadas, na medida em
que as agdes, de certo modo programadas, trazem a tona
0 jogo como mediagao dos fluxos e trocas sociais.

A significancia cultural que a imagem digital (no
contexto da arte e do design) hoje absorve esta
justamente em razdo do seu cardter de modelo e
paradigma numérico, visto como uma multiplicidade
imanente geradora de séries e procedimentos.

Para Lury [31], a exploragdo de um novo “espaco de
superficie” contribui para pensar o objeto da
contemporaneidade como uma questéo de jogo, calculo
e controle, trazendo a idéia de que tal mudanca reforca,
assim, o ilimitado potencia de transmutagdo da forma.
Os objetos ndo sdo mais entendidos em termos de
qgualidade do produto, mas como um sistema de
relagdes, uma configuragdo de performances. Enfim,
eles sd0 percebidos tanto por seus produtores quanto
pelos consumidores como um meio de possibilitar a
comunicagdo. Lury [32] complementa que o objeto ndo
se apresenta como um meio para o acance de um fim,
mas como um medium para viabilizar efeitos que seréo
descobertos no seu uso.

Portanto, como diz Flusser [33], se antes 0 objetivo
era“formalizar o mundo existente”, hoje, no contexto da
“cultura materializadora’ (termo pelo autor preferido em
lugar de “cultura material”), o propdsito passa a ser
“redlizar as formas projetadas para criar mundos
alternativos’.

O que disto decorre é uma inevitavel proximidade
entre arte e ciéncia, arte e tecnologia, arte e
comunicacdo, e arte e design. E, por outro lado,
transparece a existéncia da intrinseca vinculagéo da arte
e do design digitais com a engenharia, a economia, a
sociologia, a politica e a psicologia.

Vale salientar que a materialidade das tecnologias
digitais desvela, com base nas idéias de jogo, codigo,
comunicacdo, reversibilidade e procedimento, uma
indiferenca entre o que venha a ser arte e design. Fica
patente que a saturacdo da informagdo garantida pelo
fluxo e convergéncia de imagens, textos, sons, etc.

contribui sobremaneira para difundir a idéia de que a
distingdo entre arte e design ndo mais € téo aparente.

Neste sentido, os paradigmas de “encantamento da
comunicagdo”, que, de alguma forma, mantém os
principios ideol 6gicos de um hiper-consumo, asseguram
a dissimulagdo das fronteiras entre essas aresas,
mascarando suas diferencas. O objeto em si mesmo, sgja
ele de arte ou design, ndo se sobressai em seu caréter
formal e significante.

Diante do exposto, mesmo conscientes de tais
circunstancias o que se apreende é que os artistas e
designers continuam a produzir seus trabalhos, os
criticos a avali&-los, os museus e as galerias a exibi-los
para sempre maiores audiéncias, cada vez menos
especializadas.

E em decorréncia disto o que hoje se nota é que, ndo é
0 objeto em si, mas é o sistema no qual ele é inserido
gue de modo sutil confere-lhe o estatuto o qual
assegurara a condicdo de ser ele um aspirante a
“comunicagdo”, ou como candidato a participar do
mundo da arte ou do mundo do design.

IV. Umatendéncia a diluicdo das fronteiras?

Pensar o0 uso das midias digitais como intersticio para
a producdo de sentido no contexto da arte e do design
remete-nos diretamente a perspectiva de entender como
0 suporte imaterial da imagem digital tem condicionado
os artistas e designers a especificos modos de formar,
por suavez, intrinsecamente rel acionados a uma estética
relacional [34]. Na vocacdo pela operatividade, os
objetos de arte e design digitais se sobressaem, assim,
pelas suas regras de comportamento, e, invariavelmente,
como decorrentes de possibilidades criadas pelos
Processos.

Para Bourriaud [35], a arte contemporénea desenvolve
um projeto politico quando se empenha em investir e
problematizar as esferas das relagcdes. Nesse sentido, ela
cria modelos e ndo necessariamente representacdes. A
imagem € muito mais uma durac&o a ser experimentada;
0 substrato da forma de ate é dado pela
intersubjetividade, apresentando como tema central o
estar-juntos, o “ ‘encontro’ entre observador e quadro, a
elaboracdo coletiva de sentido”. Para o autor, aformada
obra contemporénea transpde a nog¢do de forma
material: “ela & um elemento de ligagdo, um principio de
aglutinagcdo dindmica’.

Ao comentar a arte de hoje e seus modelos
tecnolégicos, Bourriaud [36] muito bem nos lembra que
o otimismo em relacdo as tecnologias em larga medida
j& se dissolveu (e ha muito). Por outro lado, o autor
chega a dizer que a “nossa época € realmente a época da
tela’. Admite que as transformagdes epistemolbgicas
hoje ocorridas retinem-se em torno da tela, sgja a do
computador, de video, de cinema etc., que, de certa
maneira, levam-nos a busca por novas maneiras de ver.
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Além do mais, salienta que a tecnologia sO deve ter
interesse para o artista na medida em que ao utiliz&la
ele consiga conferir uma perspectiva a seus efeitos, ndo
a aceitando como instrumento ideol 6gico. Com base na
definida “lei de localizagdo”, Bourriaud admite que a
arte deve exercer 0 seu dever critico diante da técnica
somente quando consegue deslocar seus contelidos. E,
chega mesmo a afirmar que os principais efeitos da
revolucdo da informética sdo hoje mais visiveis em
artistas que ndo fazem uso do computador [37].

Refere que muitos trabalhos no universo do digital
configuram-se como engenhocas ou sintomas, sendo
uma mera representacdo de uma “aienagdo simbdlica
diante do meio informético e de sua prépria alienagdo
perante modos de produgdo impostos’. E assim, ratifica
que a funcdo de representacdo se exerce nos
comportamentos [38].

Nesta tendéncia, entende que a relagdo arte/técnica
mostra-se extremamente favoravel a um “realismo
operatério”, entdo denominado como a “oscilagdo da
obra de arte entre sua funcéo tradicional de objeto a ser
contemplado e sua inser¢cdo mais ou menos virtual no
campo socioecondémico.” E, deste modo, observa que é
dificil “fabricar o duradouro a partir das condicdes
gerais de existéncia’ [39].

Nesta perspectiva, vale lembrar, como bem refere
Darley [40], que na cultura digita contemporéanea,
muitos géneros (como o ciberpop) tendem a pura
diversdo consistindo em formas que sdo imediatas e
efémeras em seus efeitos. Constituem-se como
diversdes manufaturadas, formas de puro espetaculo, e
s80 olhadas como triviais e esteticamente estéreis.

De certo modo, levadas em conta as excecles, tais
géneros guardam analogia a um grande nimero de
recentes trabalhos de arte digital que difundem um
discurso de autonomia artistica, mas que se firmam na
producéo de contelidos comunicativos cada vez mais
recreativos [41]-[42].

No entanto, seguindo a linha aberta pelo argumento
de Darley [43], acredita-se que segja importante
reconhecer a validade e a complexidade dessas praticas
de expressdo, ndo se podendo negar que tais formas
visuais, como propde Matrix [44], tém, por seu lado,
uma funcdo didatica. Tais producBes promovem uma
tecno-alfabetizagcdo, transmitindo um imaginério tecno-
cientifico para grandes audiéncias publicas. E este tem
sido o caso de agumas exposicdes brasileiras
patrocinadas por institui¢des culturais no universo das
midias digitais.

Desta maneira, reconhecendo que a arte e o design
conformam discursos especificos, e que cada momento
histérico se estrutura socialmente a partir destes
discursos [45], talvez fosse 0 caso de se perguntar, como
propGe Bourriaud [46], qual seria 0 modo €ficiente de
inventar (e aqui estamos falando de criacdo) um
comportamento de trabalho junto e coerente com 0s
modos de producéo de cada época. E, neste encontro, a
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criag8o (tanto na arte e no design) consistiria em “...
apropriar-se dos hébitos perceptivos e comportamentais
criados pelo complexo tecno-industrial e transforma-los
em possibilidades de vida’.

V. Conclusdo

No contexto dessa teia de relagBes mantidas por
heteronomias e autonomias, cabe afinal meditar sobre a
possibilidade da existéncia de acbes efetivas de
transformagdo e posicionamento criticos, tanto pelo pdlo
da producdo quanto pelo da recepcdo. Nesta perspectiva,
vale a pena recorrer a sugestdo de Lash [47], de pensar a
arte conceitual (e, no nosso caso, a digital) como uma
nova pratica critica. Ou entdo, com base no que propde
Flusser [48], buscar critérios para a instauragdo de uma
espécie de meta-critica (critica no sentido de uma critica
dos aparelhos fotograficos e de sua distribuicdo),
considerada como base para uma emancipagdo do
“fotdgrafo” (neste caso, do artista e do designer) e da
sociedade em geral.

Para viabilizar tal proposta, caberia, pois, buscar a
ateridade como forma de reconhecer e desvelar o
contexto tecno-cultural em que se vive. Convém,
portanto, ndo simplesmente reproduzir a tecnologia, mas
refletir sobre os seus modos de producéo e distribuicdo
e, também, pensar como esta tem nos conduzido a atual
vocagdo discursiva da arte e design digitais, que é
valorizar 0 encantamento da comunicagdo, como meio
de ratificar o estilo como representante Ultimo de uma
retorica procedimental e de uma estéticarelacional.
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Poetics of Fiction: The Physiognomy of the Abyss
Jodo O
Architect and conceptual artist, Lisbon, Portugal

Abstract — As an architect as well as a
conceptual artist working in the field of installation art, |
explore the poetic relationship between digital production
and the psychology of modern times, addressing the nature
of containment and the characteristics of the subject.
While operating through hybrid forms of representation,
the boundaries enclosed by the specific language of each
discipline are literally blurred, such as poetry, architecture
and mathematics, to give rise to the full potentiality of the
individual’s creative interpretation, both from the
viewpoint of the maker and the interpreter. This
installation deals with representational issues and
speculative methods for conveying alternative meaning to
contemporary digital art.

Index Terms — Anxiety, intermediary art, liminal
space, multiple readings, speculative reality, time frame.

I. Introduction

This video installation is comprised of two poster
presentations (see Fig. 1 and Fig. 2) and a video
projection. The former is the extraction of two video
gtill frames, where the actual film sequence begins and
ends, accompanied by an explanation of the concept
behind its creation. This is achieved, on one hand, by
means of a fictional equation based on Einstein’s theory
of special relativity in terms of time dilation, and on the
other hand, a video piece rendered with 3D computer
graphics software. The latter, involves the creation of a
spatial structure conceived entirely in virtual space,
which consists of the modulation of an object within an
infinite space. It relies on a three dimensional
construction generated through a mesh of structural
lines, with specific thicknesses that, at first glance,
suggest an apparent chaotic node. Nevertheless, at
closer inspection, this digital net unfolds itself in a
succession of tubular surfaces that twist and converge
towards unexpected vanishing points; shapes that inhale
and exhale the cyclical flux of the vacuum—a virtual
house that serves as a receptacle of the mind. In this
regard, John Rajchman asserts that “the virtual house
becomes here the house of this less grounded condition
of image and body, as though it were a house for an
unreal, disembodied mind linked to all othersin avirtual
realm.” [1, p.118] A house, he continues, “with the most
possibilities might thus seem the one with the least
specificities—the empty house of silence or absence,
awaiting arevelation that never comes.” [1, p.119]
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I. Video Still Frames

The two video still frames presented in the posters,
depicted in Fig. 1 and Fig. 2, preceded the video work
and were produced in 2006 as part of a photographic
series entiAtled Lost-portrait, despite being digitally
manipul ated.

The enunciated “portrait” does not correspond to the
common designation of the word, but ultimately
pretends to reveal an internal physiognomy, a familiar
surface, a liminal space, the potency of the abyss. The
concept of liminality alluded here concerns what Luc
Steels wrote about Mathew Barney’s work in terms of
clear instances of representation, by assessing that
“representation selects certain aspects of readlity that are
particularly meaningful to its creator and these aspects
are expressed—often very indirectly by invoking
associations, metaphors, and analogies—to cause their
reconstruction in the mind of the interpreter.” [2, p.25]
In other words, the psychological space created in my
work aims at encapsulating a suspended place where
memory—considered as the subject’s retrospection, or
inward gaze—resists the erosion of current events.

In reference to the intersection of spatial thought with
psychoanalytical thought, Anthony Vidler posits the
destabilization of one familiar world into another, not
quite familiar one, in which “the affect being explored is
that of anxiety, the angoisse explored by Lacan as a
direct function of desire, and situated in what he
characterizes as a “void,” the contents of which are
defined precisely by what is missing, what cannot be
found, what is lacking.” [3, p.46] Furthermore, he
affirms that “space, in this ascription, is not empty, but
full of disturbing objects and forms, among which the
forms of architecture and the city take their place,”
which is why architects “are exploring the processes and
forms of art, often on the terms set out by artists, in
order to escape the rigid codes of functionalism and
formalism. This intersection has engendered a kind of
intermediary art, comprised of objects that, while
situated ostensibly in one practice, require the
interpretative terms of another for their explanation.” [4,
preface]

I11. Video

The video consists of a wall projection, created in
2009 with variable dimensions, and occurs in a time
frame between the two digital images exposed on the
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posters (see Fig. 1 and Fig. 2) which correspond to the
endpoints—fist and last frame—of the travelling
sequence with a total duration of one minute and thirty
seconds. The observer is drawn by the eloquent reading
of a poem, specifically written for this piece, where a
delicate and hypnotic voice of a young woman drifts in
and out of the action of this abstract interval. The
reading of the poem coincides with the duration of the
video which circumscribes the poetic act, hence, as Paul
Virilio states “the depth of field of the classica
perspective has been replaced by the depth of time of
advanced technology.” [5, p.25]

Il
9

P-f- _ [imp@@)]

2250 fps

lim #5.14—

p—#3.25 m’

Fig. 1.  Poster number 1, digital image #5.14 from the series
Lost-portrait (2006). On the bottom is the fictional equation
based on Einstein's theory of relativity in terms of time
dilation as explained in section V. Note that thisimage is only
for the purpose of visual reference and not intended to be
legible.

V. Posters

Both posters serve as guidelines not just to explain the
video work presented in the form of a projection and,
therefore, it should be located in the entrance of a dark
room, but also to establish a conceptual relation between
art, poetry and science. In this sense, fiction—a
speculative genre—can be understood as a mediator of

fields, transgressing all boundaries, linking improbable
relations and proposing alternative realities.

Poetics of ===
Fiction:

The
}4 Physiognomy
W of the G -
I ™ Abyss = e

Fig. 2. Poster number 2, digital image #3.25 from the series
Lost-portrait (2006). On the bottom is the newspaper format
explaining the concept of the whole work, as described in this
paper. Note that this image is only for the purpose of visual
reference and not intended to be legible.

These two posters are, in fact, concerned with the
exercise of visual communication where visual
information and content discrimination are displayed in
such manner as to convey a meaningful and thought-
provoking overall message. To accomplish this, a range
of distinct scales, for multiple readings, are utilized in
the design of the posters to approach the observer at
different levels of communicability: from large format
of the digital images (eye catching from the distance) to
small and intimate texts (readable only from a short
distance).

While the explanation of Fig. 1 is presented through a
mathematical formula (a highly specialized language in
the science field), the other Fig. 2 didtills this
information into a textual framework commonly seen in
newspapers, such as the title of the article, a black and
white image with low resolution and a body text.
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V. Time Dilation

Einstein’s theory of special relativity suggests that
time speeds up or slows down according to how fast an
object is moving in relation to another object [6]. Time
in the moving system will be observed by a stationary
observer to be running slower by the factor t, as denoted
in (1). In other words, time is measured according to the
relative velocity of the reference frame it is measured in,
i.e,, amoving clock ticks more slowly than a stationary
one. This phenomenon is caled time dilation, also
known as Lorentz factor, expressed by the following
equation:

1-—
¢

Where: t = time measured in the moving frame; t0 =
time measured at the rest frame; v = velocity; ¢ = speed
of light.

Now, having this thought in mind, the next step | took
in order to fictionalize the whole concept and adapt it to
a new speculative reality and, thus, stretching it to
another level, was to substitute all the variables of the
equation with other ones that involved the process of
creation of this particular video piece which concerned
its duration, video still frames and all the parameters
that took place in its making. Being conscious of the
absurdity of these equivalences in terms of scientific
precision, it is my conviction that the fundamental
characteristics of mathematics—its
interconnectedness—and its formal beauty may well
suffice the purpose of this creative endeavor.

P. f _ [imp (ar)]" _ 22505

\/ lim #5.14— "
p—>#3.25 m- (2)

Where: P.f = acronym for Poetics of Fiction, the title of
this video installation piece that corresponds to the
moving frame of the video per se; [imp(ar)]® = initials
for Department of Improbable Architecture converted
into a mathematical expression, a personal |aboratory
engaged in questioning the idea and meaning of space
by means of experimentation—evoking the concept of
liminal space, where virtual and real world collide and
manifest a poetic realm—, in this case, the observer of
the video is taken into account as the rest frame; #5.14
and #3.25 = ordina numbers enumerating the digital
images from the photographic series Lost-portrait; r =
surname initial of Rose Mary Roisindubh, the young
women who recites the poem; m = surname initial of
Cédric Maridet, sound artist; p = poem, specially written
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for this piece, by Rui Cascais Parada; 2250 fps = total
duration of the video in terms of frames per second in
Phase Alternating Line (PAL) mode.

Construing the final result measurement of (2)
according to the meaning of (1) isto advert that the time
interval to the outside observer (who is watching the
video) has “dilated” to exactly one minute and a half in
terms of the world clock.

V1. Conclusion

Hypothetically speaking, this video piece isin fact an
artificial landscape of what, in reality, we cannot see or
hear in-between the two digital images, #5.14 and #3.25
(observed in Fig. 1 and Fig. 2), and hence it can only be
assumed as a mental place, which “reveals the subject as
much as the object, the image as much as redlity, in a
continuous oscillation between aesthetics and science.
As a mirror of the world's uni-duality, landscape, both
in situ and in visu represents an ideal field of
confrontation for the scapes born in the digital era.” [7,

p.8]
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Sonata for Unprepared Player

Tiago Videira

UT Austin-Portugal Program, Colab, Faculdade de Ciéncias e Tecnologia- UNL, Monte
da Caparica, Portugal

Abstract — In this paper a work is described that
allows anyone, even without musical training, to perform a
short sonata. A regular person will be promoted to a real
performer. That person will be able to execute a notated
piece of music, thus increasing his own cultural and
symbolic capital. This can consist of a private
performance, an individual experience or even a real stage
performance for an audience that can be recorded for
posterity. The musical instruments to be used are two Wii
motes.

Index Terms — Art, Digital Control, Music.

I. Concept And Objectives

Following background studies in musicology,
aesthetics and musical technology, a concept based on
the character Ada from the motion picture “The Piano”
appeared. Ada was a mute person who played “strange
songs” in her piano. The others said “She speaks
through her piano. We can feel if she’s happy, sad,
angry...” [1].

Acknowledging the possibilities of creating new
musical devices using the Wii mote, an interface
capable of reaching two goals was developed. First,
there is a part detecting arm movement in real time
consequently producing instrumental music. This music
production respects some occidental cultural constraints
in order to be “suitable, beauty or adequate”, so that we
can all understand this language game, or we would
otherwise be just producing random noise, not music.
Second, the interface should be connected to speakers so
that we can actually hear the music produced.

This work will most likely be successful because the
goals are simple, doable and not taken to the extreme:
music produced (for aesthetic and cultural reasons) is
plain and mainly tonal. Only the sounds of a
conventional whole tone scale and the sound fonts of
melodic instruments (Piano, vibraphone) are used. Thus,
a user friendly environment not too much complex to
deal with will be created. Also, there is no room for
faking, what one sees is what one gets: if an angry
person punches thin air, a loud powerful clustered chord
is expected to be heard, if an arm slides gently, a mild
melody is expected.

It is an intuitive concept, an effective goal, suitable
for anyone.

1. Aesthetics And Notation

This "anyone" is really anyone. There is a prepared
text giving instructions in common language, not
musical notation, that the performer should follow. This
text, easy to understand, is full of common places and
cliché sentences much in the mood of “Mute Ada
expressing their feelings’. So there can be a line just
saying “Gently move your arm to the left during five
seconds’, or “Punch the air like you are killing
mosquitoes for 10 seconds’.

The piece is the same for everybody and will be
notated exactly in the same way. However, each
performer will have a different outcome, according to
the way each interprets the given instructions. After all,
each person has his own hermeneutics regarding the
same text. Each written piece is an endless work,
depending on whoever is reading it [2].

The text and instructions appear organized in a kind
of “Sonata Form” with interior logic so that all makes
sense — random piano noises are unwanted.

I11. Resources

A laptop with the program running will be used. The
program is a Max/M SP Patch linked to an Osculator file
configured according to the wearable devices. These
devices are two Wii motes, one for each hand, that the
player will use to perform the piece. There will also be
an IR detector to detect the movement of the Wii motes.

That's why a chair will be used. As strange as it might
sound, it is very important to use a chair for the device
to work. As IR detection does not have an endless
scope, a limit to the range of movements and
playground of the performer will be needed, in order to
map them. The simplest, most intuitive and cheapest
way to do this is by sitting the player on a chair. This
way, the player cannot wander around nor go up or
down too much and the IR will be able to map the
player's gestures in a very satisfactory way.

Then the text-based instructions will have to be
displayed. For this purpose, a data show with a VGA
video adapter will be needed to project the instructions
from the laptop into a wall or a blank cloth.

A suitable stereo output sound — at least two speakers
and cables — 8 inch to 2RCA cable will also be required
(it depends on the system available in the room).

A dim light room can be used for intimate
experiences, with some seats on the side so that a small
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group of people (private audience, friends of the player)
may watch the experience in rea time. As an
alternative, all this can be mounted on a stage before a
live audience and the performers can be anyone who
desires to play for the crowd.

IV. Flow Of The Piece

The button A on the Wii mote is a switch to start the
piece. The first set of instructions will be placed on
screen and the accompaniment should start sounding
There is a pre-recorded bass drone to sound while the
entire piece is running. This prevents awkward silences
while the player is reading the instructions or just not
playing because he does not want to. After that first
“click” the button A becomes the instrumental sound
toggle. That means that in order to play the melody the
performer will have to be press button A. If the player
releases the button, then the melodic sounds becomes
mute - no matter how fast or hard the performer moves
the Wii mote, there will be no melodic sound.

The X axis (left-right) is pitch. Moving around the
Wii mote from left to right causes discrete whole tone
scale notes to sound. This is coordinated like a real
piano playing. Moving fast will makes almost a
glissando, moving slowly should sound note by note.

The Y axis (bottom-up) is dynamics. Raising an arm
will make the sound louder and lowering it will make
the sound to dim.

The Z axis (front-back) is not used and causes no
interference.

The acceleration is connected to pre-set clusters of
sound. So punching the air will sound several notes at
the same time with loud intensity.

The instructions and bass drone flow for exactly three
minutes and the performer may play at his pleasure.
After that time sound expires, button A will no longer
work and the piece will be concluded. The performer
may rise for applause.

V. The Piece

The Sonata for unprepared player comes following
two distinct ideas:. the discovery of an intrinsic primitive
musicality inside each individual [3] and the growth of
one's cultural and symbolic capital [4] through the
automatic promotion of a newbie to the status of a
serious musical performer, even if just for a specific
moment.

The term Sonata here reflects only traces and the lose
concept of what is commonly understood as the classical
sonata form. It is not possible to create a real sonata;
however an abstract form can have some coherence in
its structure.

“Unprepared player” refers to someone who has never
been in touch with this piece before and has therefore
never studied it. If he does not have any music training
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nor can read musical notation at all, the better. This
means that almost everyone can be an unprepared player
regarding this piece.

Obviously, each performance tends to be unique even
if the same performer repeats it all over again.

Specific Instructions (Notated piece in common text):

A — The performer will move around his right hand in
the center area of the space, with moderate pace during
10 seconds. He can line a bit to the right but not much.

Slowly the performer should join the left hand, which
will be moving around near the right hand. Both hands
will do the same movements: if one goes right, the other
goes along, if one goes left, the other does the same.
This should always at a moderate pace, during 20
seconds.

B - The performer will play very gently, imagining
the sea and a deserted beach. The hands will part slowly
in the space. They can reach the limit and there can be
switching of the hands at this stage. About 30 seconds.

Bridge - The performer will play with some strength
in the space to his left. He will imagine a huge fight in
the arena. Both hands in the left side, there might be
crossovers. He will kill mosquitoes with violence. He
can imagine a fire, panic and confusion. Always in the
left part of the space. This section should be around one
minute.

A' — The performer will move around his right hand in
the right area of the space, with moderate pace during
10 seconds.

Slowly he should join the left hand, which will be
moving around near the right hand. Both hands will do
the same movements, if one goes right, the other goes
along, if one goes left, the other does the same. Always
at a moderate pace, during 20 seconds.

B '- The performer will play very gently imagining the
sea and a deserted beach. The hands become slowly
apart in the space. They can reach the limit and can be
switching of the hands at this stage. About 30 seconds.

Coda - The performer should end the piece with a
severe strike of both hands in the left part of the space,
followed by gentle departure of the hands to the limit of
each side.

Duration of the piece: around 3 minutes.

V1. Conclusion

This piece may be considered a fresh concept,
bringing musical experimentation to a new level,
allowing ordinary people not only to produce
entertaining music, interacting with the new digital
technologies, but also to increase their own cultural and
symbolic capital by becoming artists in a performance
for a live audience.
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Abstract —  Presentation of a proposal of
correspondence between Light and Sound. This proposal is
materially exemplified by means of a new hyper- instrument,
which gives its users the control over a multi-sensorial
algorithmic composition generated in real-time. The
employed methodology and mathematical model are also
presented with some detail, insofar as they pretend to be
matter and reference for future developments in the field
of multi-sensorial composition.

Index Terms — Real time systems, Color, Music,
Interactive computing, Interactive systems, Algorithms, Art,
User interfaces .

I. Introduction

The senses of audition and of vision have always
coexisted in human beings. According to researchers,
new-borns understand all of their sensorial impressions
as a whole, they do not differentiate light from sound
from taste from smell (Campen, 2008), and it is only
around four months of age, with neuronal and social
development, that babies begin to modularize the
senses. Paul Hertz considers works who merge two or
more senses as Synaesthesic Art (Hertz, 1999), and
three decades before that, Dick Higgins had already
coined the term Intermedia Art to describe processes of
multi-sensorial compositions which cross or merge the
boundaries between different media, thus creating
shared structures (Higgins, 1965). Correspondences
between media are usually arbitrary, conditioned only
by our cultural practices and psychological preferences.
There have been several proposals of correspondence
between colour and music in the last three centuries but,
amost always, the proposed systems had their ground
on the western musical scale of twelve half tones.
Possibly because in western culture the musical scaleis
composed of seven musical notes and seven is aso
ordinarily conceived as the total number of colours of
the rainbow.

This study proposes a correspondence relation and
system between Light and Sound by juxtaposing the
spectrum of audible frequencies and the spectrum of
visible frequencies by means of a mathematical
modeling. To do that, the values of the wave frequency
from 28 Hz to 4 KHz (nearly the spectrum of
fundamental frequencies from the texture of a piano)
have been converted to values of wavelength from 400
Nm to 700 Nm. By synchronizing sound and visual
happenings we pretend to empower and motivate
processes of conception simultaneously oriented to at
least two senses. audition and vision. In order to
demonstrate this correspondence we have designed and
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produced a hyper-instrument that allows any user to
finadize a process of interactive agorithmic
composition.

Multi-sensorial, intermedia composition (between
media), which combines systematized knowledge of
Musical and Visua Arts together with scientific
knowledge from the fields of sound and light physics,
contributes to an understanding of the emergent
transformations and interaction between Arts, Sciences
and Technologies. Today, media can be described by
mathematical abstractions and represented in digital
formats; and so the syntax of intermedia composition
can be built into a programming language.
“Implementing compositional structures highly complex
between media, computers offer the possibility of
controlling and synchronizing different media” (Hertz,
1999).

The following paper is structured in five sections.
Firstly, sound and light representations in the spatial and
temporal fields are compared. It then follows the
presentation of elementary concepts of agorithmic
associated with musical composition. We immediately
present then the core of this paper, which is the
proposed correspondence between light and sound. In
the next section, we describe the hyper-instrument
designed to demonstrate our proposed correspondence,
and present some details of the methodol ogies employed
in its materialization. The final section presents the
relation of the users/spectators with multi-sensorial
composition framing this work in the field of meta-
conception.

I1. Audible spectrum and Visible spectrum

Sound and light occurrences are phenomena of energy
transport studied simultaneously by physics. They both
propagate through waves, longitudinal mechanics in the
case of sound, and transversal electromagnetic in the
case of light [1]. Sound waves need a material medium
in order to propagate, but electromagnetic waves as the
light can propagate in the void. They both need a time
interval between their emission and their reception. In
the air, sound propagates at a speed of 344 m/s and light
at a speed of 300 000 000 m/s. Sound waves perceptible
to human ear oscillate approximately between 20 Hz
and 20 Khz, with wave lengths between 17.15 and
0.0172 m; electromagnetic waves perceptible to human
eye oscillate between 430 THz and 750 THz, with wave
lengths between 740 and 380 nm. In spite of big
differences in greatness and speed, both sound waves
and electromagnetic waves are represented by the



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

wavelength and frequency. It is an intriguing fact that
we amost aways represent sound spectrum in the
frequencies domain and the visible spectrum in the
wavelengths domain, seen that frequency and
wavelength are inversely proportional magnitude.

[11. Algorithmic composition

The algorithm has origin in mathematics: in the
process of solving a problem, “it is a step to step receipt
to achieve a specific goal” (Cope, 2007). In thisway, an
algorithm consists in rules, operations, memory, and
also, usually, computers, inputs and outputs.

The power of computers has eliminated the harsh
execution work of certain algorithms, leaving humans
free to focus on the creative part of the work, namely in
the process which is the algorithm. Computer has
become a quite effective and convenient mean to
implement algorithms at a great speed. A computer
switched to the appropriate machines can execute
instructions to play music, draw, etc. Nowadays,
audiovisual artists have the technology to compose
algorithmic works. Algorithmic artists, also known as
algorists, are those that introduce and control original
algorithms in their creative work (Vertsko, 1999).

Algorithmic processes that generate artistic forms
enjoy a long and venerable tradition. Examples include
the composer’s partition, the architect’s plan, and the
dance choreographer’s notations. From Guillaume
Machaud, in the fourteenth century up to J. Cage in the
twentieth-century, David Cope (Cope 2007) identifies
various composers, which he considers the most
important in the history of algorithmic music. Alpern
considers algorithmic composition as automatized
composition (Alpern, 1995) and emphasizes as pioneers
of computer’s assisted algorithmic composition Lejaren
Hiller, Leonard lIsaacson, Robert Baker and lannis
Xenakis. On the procedural and methodological levels,
Burns identifies five types of algorithms (Burns, 1996):
stochastic, chaotic, rule-based, grammatical, and
artificial intelligence. The interactive algorithmic
composition made possible by the hyperinstrument that
we now present integrates simultaneously stochastic and
rule-based methodologies, as will be shown ahead in
this paper.

IV. Music and Color

Along the times there have been several models and
devices that aimed the real-time performance of visual
and sound events. According to Golan Levin,
synchronism between images and sounds is variably
known as ocular music, visual music, colorful music or
music-to-the-eyes (Levin, 2000). In his master thesis,
Levin analyses and lists some of the most relevant
attempts throughout history in the sense of relating
sound and image, beginning with the “Ocular

Harpsichord” from Bertrand Castel (1688-1757),
considered to be the most ancient device for the
performance of visual music.

Of all the possible correspondences between sound
and light, the mapping of musical notes or heights to
color tonalities was the most common proposal in the
last 300 years. Observing the table of colors scales (fig.
1), we can see that the proposals often make correspond
colors from the visible spectrum to the twelve half tones
that constitute an eighth of the diatonic scale. In 1704,
Newton, through a speculative approach, aligns the
spectrum by a diatonic scale (Collins, 2007). In 1734,
Louis-Bertrand Castel clearly undertook a more random
alignment, and symmetrical to Newton's between Do
and Sol notes. Castel maintains the yellow in Mi and
exchanges the red and the blue from the Do and the Sal,
adding the middle chromatic values to obtain a chromo-
musical scale with 12 levels. Field, in opposition to
Newton, based his proposal on Moses Harris's studies
upon the discoveries of Jacques Christophe le Bon, who
first observed it was possible to represent “al” the
colors beginning with a mixture of blue, red and yellow
color pigments (Silverstini, Fischer, 1999). Field aso
related the shine of light with yellow, darkness with
blue, and a middle state with red. In the chromo-musical
scale he proposed, besides blue, red and yellow, he
employed three more secondary colors, resultant from
the pair mixture of the three first ones. Between 1844
and 1893, the proposed chromo- musical scales again
aigned, with small variations, the spectrum by a
diatonic scale. Helmholtz and Scriabin again shatter this
trend. Helmholtz, by aligning the colors which he
considered to be primary colours in the additive
synthesis of color (red, green and blue-violet) by the
notes of major La chord, and Scriabin by proposing a
scale considered as a resultant of the influence of his
synaesthesia. In the end twentieth-century, another
outstanding name in the study of the possible
associations between color and light is Jorge Antunes
(1982), who proposed the “chromophonic” table, which
makes correspond to musical notes frequencies of the
visible spectrum in a quite detailed way. Considering
that the piano is the most commonly used instrument in
the process of composition, and is besides that, from all
the elements of the classical orchestra, the one that
produces the largest spectrum of musical heights, we
have decided to take it as a reference in our
demonstration. The correspondence between light and
sound that we propose was obtained by applying the
mathematical model that was better adjusted to convert
the exponential spacing of the intervals between the
fundamental frequencies of the notes comprised in a
piano’s texture into linear spacing from the wavelengths
of the visible electromagnetic spectrum. Figure 2
graphically illustrates this correspondence.
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V. The Hyperinstrument

Tod Machover coins the term hyper-instrument
(Machover, 1992) to define tools, resultant from
technological research in the field of arts, which
transcend the common amplification boundaries of
human gestures. As systems, stimulators and facilitators
of the creative process, they combine the traditional
roles of the performer and the composer with the
computational power of the machine. In order to
demonstrate our proposed correspondence, the Hyper-
instrument Colmus was designed and produced
(http://3kta.net/colmus), as a result of a process of multi-
sensorial composition that intends to simultaneously
implicate the senses of hearing, vision and the touche of
the audience involving it in an intense physical and
artistic experience. This multi-sensorial composition
that merges sculpture, installation, sound and light, lives
from contrasts: it simultaneously integrates digital and
analogical media; commercial and customized
hardware; it merges low-tech mechanical and high-tech
digital and electronic technologies; it combines simple
materials such as wood and iron with software in the
form of an original application wholly customized.

The first step in the programming of the application
was to implement the algorithm that alows making
correspond “RGB” values (standardized dimension to
amost al of the electronic devices of image
presentation) to each wavelength value of the visible
spectrum. Being impossible an exact match, we
implemented an approximation based on present
scientific knowledge. The methodology implies two
different moments: first, conversion of the
electromagnetic wavelength values into values of the
three-dimensional color model CIE XYZ (Gernot,
2000); second, conversion of the CIE XYZ values into
RGB. After this first phase of the programming was
implemented, and by using the mathematical model we
developed [2] to convert the values between 27.5 Hz
and 4,186.01 Hz to values between 700 and 400 nm, the
application alowed making correspond to the
fundamental frequency of each note of the piano’s
texture the corresponding RGB values. The next step
focused essentially on the design of the simple
algorithm which generates and calculates in real-time
the structure of the musical composition. Using
simultaneously stochastic and based-rules
methodologies, this algorithm was implemented so that
contrast could also be introduced in the composition
process. Contrast and repetition that are, according to
Roy Bennett, the two basic ingredients of musical
project and form (Bennett, 1982). The existence of some
degree of repetition in all music is one of its general
properties (Leach & Fitch, 1995); so, the performance of
this generative composition happens in “loop”,
repeating itself at the end of every 10 bars. The intervals
between the notes that compose the chords of a perfect

170

cadence are also repeated, but in real-time, they are
individually transposed through the random addition or
subtraction of twelve half tones. Another of the rulesin
this composition is the occurrence of rhythmical
variations during its performance, e.g., between 1 and
16 sixteenths are randomly chosen in the beginning of
the first bar that occupy random positions in the time
between the first three bars, thus creating distinct and
unpredictable rhythms.

V1. Interactivity and Meta-conception

There is in contemporary music a growing interest in
interactive and multi-modular works (Campos, Traldi,
Oliveira & Manzoli, 2007). The power of modern
computers and its processing ability offer new
possibilities to musical, visual, multi-sensoria
interactive composition. The Art of today is real- time
Art, live Art where what counts is its instantaneity
(Virilio, 2005): the hyper-instrument created to this
demonstration is therefore part of that present Art trend,
for it calculates audio-visual composition in rea-time.
As a hyper-instrument, the main goal of its meta
conception was its easy and intuitive utilization by
human beings. In a truly interactive context, the
advantages of meta-conception are transferred to the
final user. Audience can interact with the composition
designing its melodic line and controlling the number of
beats by minute through an interface that doesn't require
alphabetization. By giving audience the control of the
application, these become the performers of the artistic
work. According to Kerckhove (1997), the first law of
interactivity stipulates that it is the user that forms or
supplies the content. The fact that the spectator himself
creates or forms the content transforms him, from a
communication receptor in to main supplier.

V1l. Conclusion

The implemented algorithm, which allows the
correspondence between sound frequency and color
light frequency, will certainly integrate future multi-
sensorial  compositions, seen that we consider its
reutilization and betterment. In respect to the
functionality of the project at a practical level, we do not
yet have a representative sample of results and opinions,
given the fact that our proposed correspondence and the
hyper-instrument that demonstrates it have not yet been
publicly presented. The hyper-instrument prototype that
we present alow people with few or very few skills,
while users and creators of audiovisual, to participate in
a process of generative agorithmic composition.
Therefore, we believe that this work is worth of
continuation and deeper analysis, to develop after public
implementation. | conclude that the correspondence
between color light frequency and sound frequency
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associated to the conception of interactive multi-
sensorial systemsis fertile ground to future researches.
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Notes

[1] - Although in modern physics light or
electromagnetic radiation can be described by two
complementary ways: as a wave in an electromagnetic
field or as a flux of particles named photons. Though
both are acceptable as light descriptions, the description
of light as awave is more appropriate to the purposes of
our work.

[2] - Mathematical model developed to convert
fundamental frequencies values of the piano notes to the
color wavelengths of the visible spectrum:

n =700 - (12*( log(f/220)/l0g(2))+36)* 3.44827586207

The previous model was adapted from the following
model:

n= 12*(log(f/220)/109(2)) + 57

Source:

http:/Amww.music.megill.cal~gary/306/week 11/mspfestureshtml
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Epigenetics as Aesthetic Instrument in a Generative Virtual
Ecosystem

Rui Filipe Antunes, Frederic Fol Leymarie

Goldsmiths College, University of London, United Kingdom

Abstract —The work we describe here, adopts
epigenetics’ as one of the design strategies. The system
considers the available free-memory of the computer where
the model runs as an environmental feature affecting the
population’s morphology. In an implementation that builds
on Latham et al.’s FormGrowth system [8], where the
shapes of the creatures are inscribed in DNA-like ‘blue-
prints’, curving and bending 3D shapes are generated from
L-systems? created in the translation process that decodes
the genetic information. Depending on the computer’s
memory availability, the shape of the newborn creature
becomes more or less complex.

We also have implemented a classifier system,
inspired by Holland’s Echo [6], to generate and control the
creature’s behaviour. In the first years of life they mimic
and learn the behaviours from their parents; and
afterwards the system rewards their actions according to
the positive or negative consequences that the actions have
triggered.

Index Terms — Index Terms--- Generative,
Evolutionary, Art, Epigenetics..

I. Motivations and Objectives

One important aim with the development of this
project was to dedicate a work to Senhora da Graga (in
Portugal, near the village of Sabugal and city of
Guarda). The physical location of Senhora da Graca was
submerged, in 2000, by the rising waters of a newly
constructed dam. Our project results in a virtual world
where an ecosystem was designed and modeled using
images of Senhora da Graga from before 2000. These
images are applied as textures over evolving three-
dimensional surfaces of the landscape as well as
creatures in the world; as virtual time goes by, the
textures become less and less identifiable with Senhora
da Graga as the deformation of the various shapes
accumul ate.

We submit this work as a contribution to the
discussion on the aesthetic computing [5] of virtual
worlds, emphasising in particular two main aspects: (i)
introducing epigenetics in the debate; and (ii) addressing
in the design process the material and contextua
properties of virtual worlds to produce a simultaneously
generative and figurative artwork.

I1. Description of the virtual ecosystem

A phylum of three species composes the ecosystem of
Senhora da Graga: plants, moving creatures (split in
herbivores and carnivores), and scavengers. The same
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structural genetic process, which we will describe in
detail in the next section, is shared by the species. Six
types of entities compose the entire trophic system: rain,
soil, plants, herbivore, and carnivore creatures, and
finally scavengers.

The rain energizes the soil which sustains plants,
which in turn sustain herbivores, and they can be eaten
by carnivores. When a creature dies, a carcass is left for
the scavengers to feed from. In the ensuing
decomposition process, a cloud of matter and energy is
released augmenting in particular the amount of water
available through rainfalls for the local area (i.e., near
the location of death).

A The soil as carrier

The landscape's surface where the population resides
is an essential component of the world. It constrains
movements by providing directions over the landscape
and functions as holder of plants, sustaining their life
with energy. The soil is energized by rain from clouds
and by decomposing bodies of dead creatures.

A 2D matrix, where each cell is associated with a
quadrilateral surface element, stores the local soil
energetic information. This soil representation builds on
our previous work with the project XTNZ [1], where a
set of different trigonometric functions was used to
specify the coordinates and shape of the surface lattice.
Starting from a 2D surface, the three-dimensionality of
each quadrilateral patch (its height and curvature) is
calculated from a different set of trigonometric
equations, which vary with spatial location. This method
produces a non-uniform, yet continuous, mountainous
surface. The visual effect is completed with image
textures, which change dynamically, depending on the
viewer's position.

B The living entities

The living creatures have their physical traits
described in a string, using combinations of three
symbols {ab,c}. This genetic information encodes the
curvature, the number of appendices, and other
descriptive properties of the body, such as length,
velocity and the range of vision.

The encoded information is translated into numerical
values using a translation mechanism inspired by
Latham et a.’s FormGrowth system [8]. In their system
which mimics biology, each triplet of characters forms a
unit similar to aDNA codon (a sequence of three of four
possible nucleotide bases, coding for amino acids), and
has an associated entry in a trandation table; the
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seguence’s order as it appears in a genetic string defines
what properties are being transcribed. The
transformation from genotype to phenotype (or GTY PE
to PTYPE [7]) in FromGrowth's tables provides a
methodology open to diverse variations, such that
different phenotypes can be obtained from the same
genome, by varying the “embrionary” values of a table.
In contrast to the FormGrowth procedure, we have
implemented a grammar reduced from 4 to 3 input
symbols to simplify processes and illustrate the
flexibility available to us in designing a virtual version
of evolution. Other significant differences occur in the
translation tables used. Creatures belonging to the same
species share a common translation table with hardcoded
values (Fig.2). Changes can occur to this table due to the
environmental conditions. In this particular project we
have considered the main source of environmental
variations to be a consequence of the available free
memory in the computer, a naturally changing source of
influence.

Therefore, a simplified form of epigenetics was
explored reflecting dynamically the system’s conditions
in the morphologies of the newborn creatures. In
response to variations in the computer’s available free
memory, a change is reflected in the values in the table,
and the table is totally or only partially used. These
values are the resulting product of the percentage of the
available memory starting from a preset value.

a b c
0.1 12 2.3

al 04 15 2.6
0.7 1.8 2.9

1.0 2.1 3.2
bl13 |24 |35
1.6 2.7 3.8
1.9 3.0 4.1
C|22 313! 4.4
2.5 3.6 4.7 c

Fig. 2 The available memory determines the portion of the
Translation Table that is used. In the situation exemplified the
range of the available table is reduced by amost a half by
discarding the gray shaded values entries. The {a,b,c} symbols
denote the grammar values a codon can take, so for instance
“abc” istranslated to the value 1.8.

T oo oo T D

The visua implementation of the entities uses
Davidson's approach reducing a surface to reduced
number of coordinates which define a Hermite curve
which is then revolved around an axis to produce the
final 3D enveloping surface [2]. In contrast with the
evolutionary shapes from our previous work XTNZ, once
a creature is born, the coordinates (and hence the shape)
always remain static [1].

C Plants description and their visual representation

Plants feed from the soil’ s energy. They are pollinated
as moving creatures seek for food. As such, plants need
to receive at least another plant's DNA string to start
their reproductive process. The reproductive process is
triggered when an increasing variable reaches a time
threshold. This threshold value differs among
individuals.

The reproductive process mixes the parent's DNA
using a crossover operation. One parent's string is
copied sequentially until a crossover sign indicates a
shift to the other parent’s string, which is then copied
until its end. A mutation operator completes the
procedures, randomly mutating a variable number of
these genes. The number of letters that are mutated is
inscribed in the DNA and randomly differs amongst the
individuals. The genotype-phenotype translation, used to
determine the numerical values of the physical
properties, is common to all the living entities, including
plants. However, a plant uses a second table to describe
its structural morphology. The same DNA sequence used
to get numerical values, is translated into an L-System
made of a grammar with 8 symbols {‘L‘,'B‘, ‘+',-
SUFOT]) L oand B describe a new Leaf or Branch
respectively; the arithmetic symbols reflect the axis (X,
Y) and the direction (Positive, Negative) of the 4
different states of the rotation that an element can
perform (the angle is described in the numerical table).
This string is read in sequence during the plant’s growth
period, and as a consequence, once per cycle, a new
branch or leaf is added to its body.

The complexity of shapes, and its consequent cost in

terms of computer’s memory, increases with the current
position in the table (Fig.3). The current table position
varies in a raster-scan fashion, from top-left to bottom-
right, row by row. At initial positions on the table (near
the top left) we find simply symbols from the alphabet
generating simplified forms, as we get to later entries of
the table (towards the bottom right) we find aggregates
of symbols, generating more complex forms. Therefore,
as the amount of free memory is reduced, the table range
shrinks too, and a simplicity of new forms occurs. The
opposite effect happens when the system is running with
no memory issues: the complete table is employed and
complex forms occur more frequently.
The string is read and translated into visual shape one
gene per cycle. As such the growth is complete when the
string is fully read. When this happens a decay process
starts. The Plant then shrinks one element at atime, each
cycle, until it finally dies.

D The moving creatures

Herbivores, carnivores and scavengers are the three
types of moving creatures populating this world. The
first two are similar except for their trophic co-relations.
Herbivores search for plants to eat while carnivores seek
other carnivores or herbivores.
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a b c
B L + a
al - & / b
[ ] +B c
-B /B *B a
bl +L -L /L b
*L [+B] [-B] c
[/B] [*B] [+L] a
C | [-L] [/L] [*L] b
[+BL] [+LB] [+BB] c

Fig. 3 How plant DNA is converted into an L-System
axiom. Once again the {a,b,c} denotes the possible symbols a
codon can take. For instance “abc” will be transcribed into a

‘.

D The moving creatures

Herbivores, carnivores and scavengers are the three
types of moving creatures populating this world. The
first two are similar except for their trophic co-relations.
Herbivores search for plants to eat while carnivores seek
other carnivores or herbivores.

In similitude to plants, the reproductive process of
moving creatures is triggered when an increasing
variable reaches a time threshold. There is no sexual
differentiation in our system as they reproduce with any
other creatures (of the same species); when they are
reproductively ready they search for other “friendly”
(e.g., nearby) creatures in the vicinity. The number of
times a creature can be fecundated is genetically
determined and varies with each individua. This
capacity is reflected in the size of the offspring.
However, this comes with a cost, since for each newborn
a considerable quantity of energy is spent.

Once creatures are born they follow their parent,
copying their movements and actions and learning their
behaviour. Other features that are learned from parents
include: (i) the proxemic distance, defining their
territorial extension; (ii) the type of first reaction that is
triggered (attacking or fleeing) when finding themselves
in a threatening situation; (iii) and being carnivore or
herbivore.

The third type of moving creature is the scavenger,
which is simpler than herbivores or carnivores, and is
modelled as a little floating sphere. Groups of
scavengers flock around searching for corpses to feed
from. In the process of eating they release energy to the
air, forming clouds. When the system is below a certain
limit of free memory scavengers are automatically
created in order to clean the corpse and consequently
freeing some more memory during the cleaning process.
Scavengers don't have any predators and simply die out
starving when there is no more food available.

E Behavior’s dynamics

The behavior of all creatures is generated and
managed using a mechanism inspired by McCormack’s
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Performance System [10], which itself is based on the
classification system of Holland [6]. Classifier systems
are a versatile and robust paradigm for decision making
and learning, demonstrating great efficiency without the
burden demonstrated by neural nets in terms of memory
consumption. Our approach however was highly
simplified since we have stripped the Performance
system from its component of generation of novel rules.

A rule table is defined containing a set of possible
actions and their priorities of execution. On every cycle,
the creatures produce an introspection sensing the
biorhythm variables and scanning their surroundings to
inspect what entities are nearby and how do “they feel”.
Each of these sensors, when active, triggers a new
message from the rule table. In each cycle, a priority
credit is added to all these messages in the table, which
were triggered by the sensors. These new messages are
recorded in an Active Message Table. If an incoming
message already exists in the Active Message table, its
entry is updated; otherwise a new entry is simply added.
This list of “urgent” messages in need of being
dispatched, the Active Message Table, is then ranked.
The message with the highest credit is then removed and
performed by the system. The set of actions performed
include mating and reproductive behaviours, but also
movement rules such as: seek, flee, pursue, and wander,
implemented following the swarm steering rules
originally described by Reynolds [14].

Rule Table
Number Priority
Sensor(0010) Active =» message(0010, value) 0001 O

Sensor(0001) -

0010 +1
Sensor(0011) - 0011 O
0100 O

Fig. 5 Example of how the sensors trigger new messages
from the Rule Table. In the example provided, when sensor
0010 is activated, a message with 0010 and an additional
value, describing the intensity of the action sensed is inscribed
in the active table. The priority for rule 0010 is increased on
therule table.

Active Table
Condition Message Credit
0010 100,20,30 2 => Performed Message
0110 100,20,30 1
1000 100,20,30 1

Fig. 6 Example of how the highest credit rule is extracted
from the Active Message Table and performed. In the example
provided, the message 0010 has credit 2, which is the highest
value on the table; this rule is thus performed, activating the
corresponding action.

A reward system is implemented awarding the
messages that are being transformed into actions. Extra
positive credits are given to reward satisfying actions
such as eating or mating; and negative credits are given,
for unpleasant actions such as for instance, when the
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creature is attacked. Every creature has a memory of the
actions previously taken. The actions registered in the
memory at a particular time are also updated with this
reward. As a consequence a learning procedure is
enhanced by feedback. The size of the creature memory
of actions performed is geneticaly determined and
hence it differs among different individuals in the same
specie. From time to time a division by 10 is performed
smoothing the effects of credits valuesin the rule table --
- the interval of this cycle depends on the individua and
is genetically determined.

I11. Related Work

When the biologica phenomena are abstracted, and
life processes simulated, complex dynamics emerge in
the virtual world, in what can be witnessed as the
evolution of artificial life. The construction of virtua
ecologies, computer simulations of the dynamics of life
and ecosystems, is a practice of Artificial Life, or A-
Life, with an aready significant history in the field of
Artificial Intelligence [4].

Our approach, on considering the virtual world’s
substance as a material entity residing in the computer,
finds roots in one of the pioneering works of Artificial
Life, when Tom Ray created a synthetic world where a
population of computer programs competes for the
computer resources. In his words “the memory, the CPU
and the computer’s operating system are viewed as
elements of the *abiotic’ environment.” [13].

This was one of the few exceptions to a generalized
aesthetic practice that commonly relies on the power of
the inscribed contextual metaphors. In  genera,
ecological simulations often omit the fact that ultimately
al simulations are representations of internal variables
and data structures.

This emphasis on the material aspects of artificia
ecologies, manifested in Tierra, was rescued later
timidly in the golden decade for cyber-natures, the 90's:
Tecnosphere [11] and Life Spacies [16] are two
examples of this practice. Jane Prophet in Tecnosphere
and Christa Sommerer and Laurent Mingonneau in Life
Spacies, integrate in the contextual design of these two
virtual environments the fact that as computational
formulations these worlds can implement e-mails
facilities: the former to transform the viewers' messages
into virtual living entities, and the later so that the virtual
creatures inform their creators of their last status update.

However as Dorin has noticed, Biology and Artificial
Life traditionally have been biased towards a vision
centered on the organisms and their interaction rather
than on their habitats [3]. So little attention has been
given to the importance of the environmental aspects of
the simulation, such as the impact of the environment in
morphogenesis: epigenetics.

IV. Conclusion

Historically, the language of DNA has driven our
view of heredity and how phenotypes traits are passed
through generations. Recent discoveries in the field of
Epigenetics [15] have established a new frontier for the
research not only in Biology but also in Evolutionary Art
and Design. Indeed, genetic mutations and
recombinations have driven most of the evolutionary art
works so far [17]. Our focus, in developing a virtual
world where (simplified) Darwinistic processes of
evolution by adaptation and natural selection regulate
the ‘living’ population, was on emphasizing how the
environmental, and more specifically how the system’s
conditions could be reflected and could affect the final
aesthetics of the world. In future developments we plan
to improve on the chosen simplifications, mainly
deterministic, that we have chosen to implement here.
Such a naive form of epigenetics provides a simplified
model that can be extended to other persistent and multi-
user virtual worlds.
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1 The term epigenetics refers to changes in the body appearance (or
phenotype) caused by mechanisms other than changes in the
underlying DNA sequence expressed by genes. Examples of influences
or forces causing such changes can be found in the environment of a
cell, its bio-chemical soup, or due to the proximity or presence of a
tissue. More generally, we aso consider the influence of
environmental forces such as gravity, the presence of other aien
bodies and force fields and signals as potential influences on
morphogenesis.

2 The Lindenmayer system or “L-system” is an algorithmic method
in the form of a grammar to manipulate symbols which can be
trandlated to drawing or shape coding actions; originally this system
was used mainly to model plant morphogenesis [9][12].

References

[1] R. Antunes and F. Fol Leymarie. XTNZ — an evolutionary
threedimensional ecosystem. In Proc. 4th Inter. Conf. on
Digital Arts (Artech), pages 201-204, Porto, Portugal,
2008. A. Barbosa publ.

[2] Andrew Davidson. Killer Game Programming in Java.
O’ Reilly, 2005.

[3] A. Dorin and K. B. Korb. Building virtual ecosystems from
artificial chemistry. In Almeida E. Costa, (ed), Proc. Sth
Europe. Conf. on Artificial Life, pages 103-112.
Springer-Verlag, 2007.

[4] Alan Dorin. A survey of virtual ecosystems in generative
electronic art. In The Art of Artificial Evolution, pages
289-309. Springer, 2008.

[5] Paul Fishwick, (ed). Aesthetic Computing. MIT Press,

006.

175



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

[6] JH. Holland. Hidden Order: How Adaptation Builds
Complexity. Addison-Wesley, Reading, Mass., 1996.

[7] Christopher Langton. Artificial Life. Addison-Wesley,
1989.

[8] W. Latham et al. Using DNA to generate 3D organic art
forms. In 6th Europe. Wksh. Evolutionary & Biol.
Inspired Music, Sound, Art & Design (EVOMUSART),
pages 433-442. Springer, LNCS 4974, 2008.

[9] A. Lindenmayer. Mathematical models for cellular
interactions in development: Parts i and ii. Jour. Theor.
Biology, 18:280-315, 1968.

[20] Jon McCormack. Eden: an evolutionary sonic ecosystem.
In Lecture Notes in A. |., vol. 2159, pages 133-142.
Springer-Verlag, 2001.

[11] Jane Prophet. Sublime ecologies & artistic endeavours:
Artificial life & interactivity in the online project
tecnosphere. Leonardo, 29:340, 1996.

176

[12] Przemyslaw Prusinkiewicz and Aristid Lindenmayer. The
Algorithmics Beauty of Plants. Springer-Verlag, 1990.

[13] T.S. Ray. An approach to the synthesis of life. In C.
Langton, editor, Artificial Life 1lI, pages 371-408.
Addison Wesley, 1990.

[14] C. Reynolds. Steering behaviors for autonomous
characters. In Game Dev. Conference, pp 763—-782, 1999.

[15] G. Riddihough and E Pennisi. The evolution of
epigenetics. Science —Special Issue:  Epigenetics,
293(5532):1063, 10 August 2001.

[16] Christa Sommerer and Laurent Mignonneau. Life Spacies,
pages 96—101. NTT-ICC, Tokyo, 1997.

[17] Stephen Todd and William Latham. Evolutionary Art and
Computers. Academic Press, 1992.



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimaré&es, Portugal

Mirror Anamorphosis of 3D Object — An Apparatus for Visual
Data Transmission

Marijana Kalabi¢

Faculty of Architecture, University of Belgrade, Serbia,

Abstract - The aim of this paper is to present
potentials of mirror anamorphosis as an apparatus for
visual data transmission. The research is done through the
experiment with conical mirror and 3D-object reflected on
it. Complex constructive and descriptive geometry analysis
(drawings) accompanied the experiment.

Index terms — Anamorphosis, 3D-object, cone
mirror, geometry, visual data transmission.

|. Introduction

The word anamorphosis (Greek ana-back, morphe-
form) is almost self-explanatory. It is the kind of
distorted projection of a form that becomes recognizable
when perceived from determinate viewpoint. The types
of anamorphosis differ in the construction methods and
points of view. Some of them require special medium to
appear (mirror, lens or anorthoscope). These types are:
1) Optical anamorphosis:

-Perspective anamorphosis is an image perceived from
determinate viewing angle.

-Anamorphosis on geometrical solids where the final
image is perceived on many surfaces from the same,
determinate point of view.

2) Catoptrical or mirror anamorphosis requires special
shape of mirrors to reconstruct the image. Thus, we
distinguish:

-Pyramid anamorphosis,

-Cone anamorphosis,

-Cylinder anamorphosis,

-Prism anamorphosis.

3) Dioptrical anamorphosis requires special lenses to
reconstruct the image.

4) Kinetic anamorphosis requires anorthoscope in order
to achieve final image by rotating discs.

[1. History of anamorphosis

Optical anamorphosis origins from Renaissance and
Leonardo da Vinci's “Codex Atlanticus™. There are his
well known drawings, showing the eye and the head of a
child, being seen from the right position.

Other early examples of anamorphic arts from the 16"
century are found in the Barbaro’s? and Vignola’s *

! Codex Atlanticus, the largest collection of drawings and writings by
Renaissance master Leonardo Da Vinci (1452-1519).

2 Daniello Matteo Alvise Barbaro (also Barbarus; 1514 - 1570) was an
Italian translator, and commentator on Vitruvius. His important
treatise on the science of painting is, La pratica della prospettiva (The

temporary treatises on perspective. Also, the well
known perspective anamorphosis is done by Hans
Holbein® in the painting The Ambassadors (Fig.1.).
Here, Holbein painted skull between the figures of
ambassadors, in the lower part of the painting. The skull
is perceived only from one angle at certain distance
from the painting. The symbolism of this work of art
was very much debated.

Optical anamorphosis was frequently used in
architecture asillusionist wall paintings that changed the
perception of the spatial depth. These fresco paintings
in Baroque illusionism with trompe I'oeil® effect were
visual contribution to magnification of sacral themes or
served as powerful background in the interiors of
wealthy people.

In the past centuries, anamorphic designs were used as
"secret images', sometimes to hide erotic drawings,
sometimes to deliver a politically-sensitive message.
The first descriptions of the technique of anamorphosis
were published in the 17"century.® That was the time
when first catoptrical (mirror) anamorphosis
occurred. In 19" century it develops into popular optical
toy.

Later on, through the history of art, the well known art
pieces with anamorphosis are from the artists Salvador
Dali” and Marcel Duchamp®. In contemporary art we
can see almost every day a new anamorphosis in the

practice of perspective) (1569). This work describes how to use a lens
with a camera obscura.

% Giacomo Barozzi da Vignola, often simply called Vignola (1507 -
1573) was one of the great Italian architects. His second treatise Due
regole della prospettiva pratica ["Two rules of practical perspective"]
SBoIogna 1583) was posthumously-published.

Hans Holbein the Younger (c. 1497- 1543) was a German artist and
printmaker; Double Portrait of Jean de Dinteville and Georges de
Selve ("The Ambassadors™), 1533. is oil and tempera painting on oak,
National Gallery, London.
5trompe I'oeil is an art technique involving extremely realistic imagery
in order to create the optical illusion the depicted objects appear in
three dimensions, instead of actually being a two-dimensional
painting.
® Jean-Francoise Niceron’s book Thaumaturgus Opticus (Performer of
optical miracles) which appeared in 1646 was the most important of
these.

" salvador Domingo Felipe Jacinto Dali i Domenech, 1st Marquis of
Pabol (1904 -1989) was Spanish Catalan surrealist painter. He used
Eerspective and mirror anamorphosis in his artwork.

Marcel Duchamp (1887 —1968) was a French/American artist whose
work is most often associated with the Dadaist and Surrealist
movements. Some of his artworks like installation The Bride Stripped
Bare by Her Bachelors, Even (The Large Glass) are the paraphrases of
anamorphoses. (Philadelphia Museum of Art gallery).
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street art. Authors like Kurt Wenner, Julien Beever and
Manfred Stader are using optical anamorphosis in their
works, having illustrative motives on illusionist murals
or on the pavement. On the other hand, Georges Rousse
and Felice Varini’s optical anamorphosis tend to destroy
and efface 3D, by constructing perspective
anamorphosis from one viewpoint on different surfaces.
In art of Istvan Orosz and Shigeo Fukuda we can see
mirror anamorphosis alone, as well as perspective
images and mirror anamorphosis combined. Similar to
Varini and Rousse, Orosz occupies himself with
perspective anamorphosis on different surfaces. On
these surfaces he applies painting with 3D motif unlike
Varini and Rouce who are making 2D effect with simple
images.

[11. Geometry of cone anamorphosis

To explain geometry of cone mirror anamorphosis it
is observe projections of the point A through A1 to the
point A2. Rotating cone mirror is placed on the ground
plane with the viewpoint O directly above the top of the
cone. (Fig.2.). The point A is on the ground plane. The
point A2 is positioned on the ground plane so that
reflected in the mirror (seen from O) appears to be A1
This is done by principles of optical geometry, where
the angle of reflection is equal to the angle of incidence.
Photography (Fig.3.) represents cone anamorphosis
where distorted image is square. Installing cone mirror
on the right position it becomes pick with four petals.

V. The study of 3D model as an example of
mirror cone anamorphosis

In order to understand the space around cone mirror
(Fig.4.) position of the viewpoint (O) should be defined.
In this experiment it is on axis, (the position used in all
examples of cone anamorphosis). Using method of
anamorphic drawing, all the points of the circle (k) have
reflection in the cone mirror (V,I) in one point (V). So, it
is possible to see in cone mirror (V,I) only space
between mirror and cone (V,K).In order to define a 3D-
object which will, be seen as an undistorted object in the
cone mirror (Fig.5.), we will use the combination of
perspective and anamorphic geometrical drawing of
undistorted object (Fig.6. and Fig.7.). That undistorted
object it is imagining inside cone mirror (in this case is
cube in central position with one side on base of the
cone mirror). The perspective drawing is on the same
level as the base of the cone mirror (H1). The viewpoint
(0), which stays constant through the whole process, is
located on the axis of the rotating cone. The anamorphic
drawing is a system of translation that already exists in
proposed solution. All the points in perspective drawing
that relate to a certain height are transferred to that level
by projecting lines that are orthogonal to the base. The
points are then translated into an anamorphic drawing
for this level and this process is preformed for each
relevant level. The combination of all the translated
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points on all levels gives the 3D-object. The limit of this
method is that the object and its orthogonal projection of
the perspective drawing must fall within the cone.

V. The possibilities of 3D-object mirror
anamorphosis applications

A. The application of 3D-object mirror anamorphosisin
visual art, design and architecture

The examples of unconventional way of perception
can be found in everyday life. We see distorted images
in the reflective surfaces and objects like spoons,
glasses, kitchen pots, metallic, shiny handrail or on the
“mirror" facade of a building. The mirror anamorphosis
of 3D-object can help in controlling these effects.
Likewise, optical illusions can be the potentials for
creative process in art and design.

Mirror itself is the object that draws attention. Using
this fact combined with the surprise effect and optical
illusion, we can psychologically influence the viewer.
By suggestively leading the viewer to the particular
place of our interest (viewpoint), we can emphasize
specific 3D-object, or sequence of space, for instance
the entrance part of a building. The mirror facade of a
building, if shaped in a proper way, can interestingly
reflect the surrounding and make it look differently.

Nowadays, the problem with unsuccessful visual
messages delivering occurs. In order to improve this, the
principles of constructive and optical geometry and
combinations of these two methods explained above, in
the example of cone mirror, should be applied. To
clarify, mirror anamorphosis can be used for advertising
and specific street signage. The marketing will make
this method functional and useful, unlike the purely
entertaining purposes of street art illusionist images.

e »/_'-‘ Sl
Fig.1.  Holbajn’s painting - The Ambassadors (left) and
anamorphic skull seen from the exact viewpoint (right)

Fig.2.  Example of cone anamorphosis with square image
and projecting lines of the point A
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Fig.3. Example of cone anamorphosis without cone mirror
(left) and how it becomes recognizable in the mirror (right)

Fig.6.  Cone anamorphosis of 3D-object (cube), AutoCAD
drawing contain fictitious cube inside

T
of /
/#(0)"
H:
\ Hs
N H:
(A1)"'Ar”
Fig4.  Example of the cone mirror with viewpoint on axis
and reflected space around
CATOPTRICAL(MIRROR)
ANAMORPHOSIS OF 3D-OBJECT
hd :
CONSTRUCTIVE & OPTICAL \
GEOMETRY
S % V)
. COMPUTER
oe? VISUAL DG:A TRANSM%ION pomBdle
VISUALART DESIGN ARCHITECTURE
Fig.8. Scheme of application of 3D-object mirror
anamorphosis

Fig.7.  Orthogona projections of cone anamophosis of the
cube where is central perspective image in basis plane of right
rotating cone mirror

B. The application of 3D-object mirror anamorphosis in
the software

Mirror (catoptrical) anamorphosis is included in the
computer science, in the software called Anamorph
Me!° Here, you can create your own oblique and
catoptrical anamorphosis with certain number of
variables. However, the possibility for anamorphosis of

Fig5. Photography of experiment - model of cone  3p_ohject is left out. The methods explained in this

ar':‘amgphogs of the cube, from the viewpoint (left) and from  gy,4y can be used to improve this kind of software.
the side

o Phillip Kent, author of the software Anamorph Me
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V1. Conclusion

The study of mirror (catoptrical) anamorphosis of 3D-
object showed a new way to apply the constructive and
optical geometry. This would be the advancement in
creative and scientific approach to this phenomenon.
The applications of mirror anamorphosis of 3D-object
are wide and diverse. It can be used in visual arts,
design, architecture and computer science (Fig.8.). By
influencing the viewer perception (leading him or
drawing his attention), it is possible to create a different
space, unusual surrounding or a special atmosphere.

To conclude, the research of mirror anamorphosis
phenomenon is a contribution to the perception of space
that can influence human activities. Careful and skillful
application of these geometric methods will help us to
control and recreate the artificial surrounding.
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From Things To Burn: Inversed Metaphor
To Painting After Technology:
Digital Interactive Audiovisual Installation
Producing a Analogical Data Visualization Painting
Rudolfo Quintas

ENGAGE Lab, Universidade do Minho, Guimaraes, Portugal

Abstract —  Things to Burn: Inversed
Metaphor is a digital interactive audiovisual
installation which originates a physical/ immaterial
dichotomy where destruction originates creation: by
burning a match a participant creates a dynamic,
organic and vibrating digital audiovisual shape
modeled and animated according the generated
flame. This was achieved through a custom computer
vision, computer sound and graphics system. Each
time the installation is exhibited a painting is
produced with all the burned matches used by
participants which are collected and organized into a
white canvas.

Index Terms — Interactive Installation, Digital
Art, Audiovisual, Painting, Electronic Sound, Computer
Vision

|. Introduction

A. Anticipation

Theinstallation is presented to the audience as an empty
environment. Minimal actions are visible: - in the

projection screen a soft blue wireframe mesh is
presented as a merely visible landscaped and the work
remains silent (figure 1).

Fig. 1. The photo shows the soft blue wireframe mesh in the
projection screen presented as a merely visible; a participant
picking up a match from the small white cube in the top of the
white pedestal in the floor; a painting on the right produced
with the burned matches from the last exhibition.

This set up directs the audience attention to the white
pedestal in the floor, approximately 2 meters from the
projection screen. On its top three objects are placed:
one small empty cube filled with matches, a candle
being burning and one other small empty cube serving
as repository for the burned matches. Finally a sentence
is written on the pedestal inviting the audience to burn a
match (figure 2).

Fig. 2. A detail of the Pedestal: The sentence is written on the
pedestal inviting the audience to burn a match, Turkish and
English Version in this case. The box with the matches, the
candle and the empty box filled with some burned matches on
the right.

The participant has to bend down to be able to burn a
match. This action makes him more focused and
immersed with the work as the participant eyes and ears
get closer to the candle. “Bending down” also becomes
a performative contribution to the installation
introducing the participant to the work as a ritualistic
experiencing and a preparation to the upcoming.

B. Action

When someone lights a match, the soft blue wireframe
mesh is radically animated into an organic and vibrating
audiovisual shape modeled and animated according the
generated flame (figure 3). Both the brightness, mesh
animation and the sound pitch are controlled by the
flame input parameters. As the match’s wood is being
destroyed  (physical), the digital image and
corresponding sound is being created (immaterial) — an
action that reverses the perception of a construction
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process where destruction originates creation. This
results in a singular approach in the exploration of the
real/virtual,  physical/immaterial  dichotomy and
imagery. One can note that the time available to

experience-explore the work is given by the time the
math takes to burn. Is no longer the artist, participant or
system who is in control, but the fire.

Fig. 3. The digital mesh in the projection screen being shaped
by the flame whose position is controlled by the participant.

C. Post-Action

Each time the installation is exhibited a painting is
produced with all the burned matches used by
participants in the last exhibition, which are collected
and organized into a white canvas. These paintings are
always unique and are thought as a memory for each
interaction occurred in the installation between a
participant and the work. One can also thought the
painting as a poetic Data Visualization as it is possible
to know how many people interacted with the work and
the approximated time of each interaction. The first
painting produced has approximately 1200 matches
collected from the exhibition at Portugal Tecnoldgico
2008 at FIL in Lisbon during the 18th till 21th
November 2008. It was exhibited at “Uncharted: User
Frames in Media Arts” at Santrallstanbul Galery from
21th March till 16th August 2009 . An exhibition co-
produced by ZKM Center for Art and Media Karlsruhe
and ECAL (figure 4).
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Fig 4. The first painting produced containing approximately
1200 mathes.

1. Conclusion

The word “metaphor” it is used in the installation title is
used to subvert the patterns of thought, because in fact
there isn’t such a metaphor. The experience in this work
has its own identity in the sense that it shows something
that is not a metaphor - the flame isn’t used to burn a
digital object, it is use to inverse its process. In this
installation the participants perform a small action in the
process of burning a match, and its duration is the one of
the burning match. While one grows the other decreases.
The participant controls his action, but is the fire that
determines the time of its experience. The ambiguity
about this act of control was inspired by the experience
with Burning the Sound, a performance previously
created by the author.
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ArtDoc3D — Digital Representation of Installation Artworks
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Abstract — Installation type works of art have, in
general, components of different nature. This presents a
problem regarding their documentation and preservation.
The objective of this work is to build a system to assist in
the creation of digital documentation for installation type
works of art. The system will include, among others, a 3D
visualization tool to allow the documentation of specific
parts of an imported model. It is expected that this system
serves to produce better digital documentation for
installation type works and, to allow the study of the ones
that are not physically exhibited.

Index Terms —  Art, Documentation, Multimedia
systems, Visualization.

|. Introduction

In the context of art installation type works, problems
arise from the nature of their different components. It is
hard to give a precise definition of these works. Even
among the art community this definition is not
consensual. These works of art can be composed by
literally any material. Some examples are trees, mirrors,
rocks and even soap.

Adding to this, they can have building processes that
must be respected to reproduce them accurately,
different interactions with the viewers, spatial issues
regarding their component position, different materials
to use, and a variety of other problems that can arise
from any particular work.

This information, when available, can be scattered
among many sources and can also be incomplete.
Nowadays this documentation is mostly based on texts
produced by the author, and images taken when the
work was on exhibition. This kind of documentation can
be insufficient to fully and accurately document a
particular aspect of the work.

To address the problems associated with the
documentation of this kind of art works a system will be
created to aid in this process. The system will alow
creating a concept map description of the artwork. This
representation is abstract to allow different descriptions
of different works.

Associated with this information are severa
multimedia elements such as images, videos and texts.
To these multimedia contents can be added hyperlinks
to reference other multimedia content that was
previously added. These will appear as visua
representations on top of the content. In case of the
videos, hyperlinks have duration, that are set when the
hyperlink is created.

A special 3D visualization is introduced to aid in
visualizing the work of art and can also be used do
document particular aspects of the work by hyperlinking
to other multimedia content. The representation of these
hyperlinks will be another 3D model placed on a
particular place on the scene, accordingly to the user
choice, and will link to other multimedia content already
in the system.

Sometimes interviews are made to the artist to collect
information about the artwork. These will be considered
in the system by allowing the user to link between a set
of videos. Links between videos will be of the same
kind of the ones that can be placed on normal videos.
Thisway it is possible to navigate through the interview.

We expect that this work can contribute to:

e Complete and improve the quality of existing
work documentation by alowing the

association of information of various
sources.
e Centraize and serve the produced

documentation by providing a tool to create
and shareit.

e Combine many forms, currently used, of
documenting the artworks such as images,
videos, text, and sounds by alowing the
association of these multimedia elements to
the graph description and by linking them
together.

* Allow the study of the artwork even when not
physically exhibited by introducing the 3D
visualization.

As we will see ahead, in the related work section, the
3D visudlization is used in some related work that
inspired our developments but only with visualization
purposes. In our approach hyperlinks are a central
aspect. Tridimensional hyperlink technology is not
new as described in [1] but was not used in this
context. Next we will present the system overview,
section |11 describes related work, and the paper ends
with preliminary conclusions and directions for future
work.

I1. System Description

To achieve the above mentioned objectives we will
build a system that allows the user to describe awork of
art with their own particular description model. By
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allowing this, we take all the variety of installation type
works into account. The description model will be
implemented by a concept graph. The user can
manipulate the graph by adding, removing, or change
existing nodes. The concept graph model has some
navigation problems due to the size that a graph can
grow to. If a artwork has a considerable amount of
information, the graph that describesit can grow big and
this can cause confusion and disorientation to the user
when navigating it. To avoid confusion, the graph will
allow a user to navigate it and view node subsets. The
current selected node will be in the center of the viewing
area and the other nodes are drawn around it using the
current graph layout algorithm.

4
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Fig. 1 - Graph navigation window. The visualization options
are shown below.

Transitions between these different states are
animated. Animation is also used to avoid confusion. In
this way a user can follow the animation and see where
the nodes will go in the new state. When navigating in a
large graph, even when only viewing a particular node
subset at a time, the user can be disoriented and ask
“What is the path to the root?” or “Where did | come
from?’. To solve this problem a node history will be
kept storing the path a user has made so far in a graph.
Additional tools will be implemented to aid in
visualizing the graph. These tools include switching
on/off the ability to see a subset of nodes, changing the
graph layout algorithm and changing the way the nodes
look like. Initially three graph layout algorithms will be
available but more can easily be created by extending
some of the systems base classes.

Fig. 1 shows the concept graph navigation window
with the tools described above. A user can associate
different multimedia content like videos, images, sound
clips, or texts to graph nodes. We will provide a list
containing all the multimedia elements associated with
the graph to alow a user to quickly browse through
them. When browsing this list, the user will have a
preview of the mediathat can expand to a more complex
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player depending on the content. A specific quick
preview area exists in the application to this end. With
the system it will not only be possible to describe a
work of art but several in the same session. We can say
then that the system is more of a catalog than a tool to
document a particular work. Switching between
documented objects is possible just by simply selecting
the active one in the main object list as shown in Fig.2.
Information is saved in XML files allowing to exchange
them if needed. Internal data, meaningful only to the
system, will be separated from object specific
information. In this way data can be freely exchanged.

Sometimes installation type works are not physically
exhibited. To address this problem a special 3D tool is
introduced in the system to allow the visualization of the
object being documented. In this way, the work can be
studied and documented even when not exhibited. To
this 3D representation a user can add hyperlinks. These
hyperlinks are placed over the 3D model to document a
particular component, material or aspect. Multimedia
content can also be added to these hyperlinks. These
hyperlinks will be represented by another 3D object
suited to this purpose, to point out an important feature
of the main model.

This is an essential feature because it is a major
difference between our system and others aready
developed. In other systems 3D hyperlinks are used but
never as being part of the documentation process.

Having these two forms of documenting the artwork
we combine a more abstract documentation, the concept
graph, with a more concrete one because we are
documenting a representation of the object itself.
Concept graph documentation allows us to, not only,
document the work of art itself but also other aspects of
it. These can include interviews with the author, related
documents, assembling and disassembling processes,
and materials. Documenting the 3D model allows one to
be more specific relatively to the work of art. The
chosen format for the 3D models is Collada. This format
is XML based and all the magjor 3D editing tools export
to it.

Relatively to the user interfaceit is simple to allow for
a quick access to all the available tools. The Ul is
separated in several windows, each one of them
containing a particular tool. One can maximize,
minimize and change the window position at any time.

To combine different multimedia elements, the
system allows the user to add hyperlinks to them. These
hyperlinks can be added to images, videos and text. In
this way we can reference content from one node to
another. These hyperlinks will be displayed differently
from the concept graph edges. In this way the user can
tell one from another.
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The system is developed for the Adobe AIR platform,
using the Adobe Flex framework. This platform offers a
good set of tools, particularly useful to develop the
proposed system. It has a good documentation as well as
the support for different multimedia elements like
images, videos and sound.

Fig. 2 - 3D visualization tool. A hyperlink is used here to
illustrate this concept.

Although the AIR platform offers some 3D support
this is not enough for the requirements of the project.
There are several projects that focus on improving the
native 3D capabilities of the AIR platform. Among
these projects, Papervision 3D was the one that best
fitted our needs for this project. This library is very
complete and easy to use, implementing common 3D
concepts like planes, cameras materials and scenes. 3D
will only be used to implement the 3D tool. Graph
navigation will be implemented using the 2D
capabilities of the AIR platform.

I11. Previous work

In the cultural heritage preservation area some
significant prior projects have been developed. In
particular, digital dossiers had been evolving
significantly. These have the advantage of reaching to
more public and to exhibit artists that would not have
that opportunity in other ways.

A. Abramovic dossier digital dossier

This system [2] was developed by a group of Dutch
researchers to document the works of the contemporary
artist Marina Abramovic. The system is VRML based to
alow for 3D models to be integrated in a browser
application. A concept graph is used to navigate the
data. Structurally the information is organized in a cone
tree [3]. Initialy the user has only access to a subset of
the graph. As the user navigates trough the information
more nodes are revealed. There are two kinds of nodes:

¢ Conceptua nodes. These represent a concept
related to the documented work, or
information categories.

¢ Media nodes. These have multimedia content
associated.
Content is displayed in a gadget which separates
different content in different areas. Although 3D models
are used, associating hyperlinks to them is not possible.

B. Marinuz Boezem digital dossier

This dossier [4] was developed to exhibit the works of
the artist Marinus Boezem. The adopted method to
accomplish thiswas to build a 3D virtual atelier. Thisis
a more realistic navigation model than the one used on
the previous dossier. Two works are exhibited in this
atelier. One is interactive and the other is animated. The
objective is to show how the viewers would react to the
works of art in area exhibition. A virtual character is
used as a guide to the viewers. One can jump the pre-
programmed path to any point in the exhibition. A map
in the interface aids the users in choosing interesting
points. Other multimedia content is available through
3D object metaphors. For example, the videos are
accessible using a video projector and files through a
file cabinet.

C. Jeffrey Shaw digital dossier

In the context of this project [5] a digital dossier
similar to the Marina Abramovic one was developed to
show a particular work of the artist Jeffrey Shaw. The
navigation model is similar to the referred dossier but
this system presents some innovations. Search by
attributes is one of them. With this feature the users can
directly access a particular multimedia element. Media
searching is then more efficient. 3D is also present in
this system. The 3D component is centered in the work
“Revolution” by Jeffrey Shaw.

Another innovation in this system are guided tours.
Associated with the 3D model are guided tours to
explain the construction and deconstruction process with
3D animations. Also an anatomy guided tour exists to
explain what are the components the work by showing
3D representation of them. These are useful to viewers
to get familiar with these processes, especially when
confronted with delicate parts of the work or parts that
cannot be replaced. Although interesting the guided
tours are pre-programmed in the application. The user
has also the possibility to manipulate not only the 3D
object but environment variables, like the light to show
the effect it has on the exhibition. Again a 3D
component is present in this system but without the
possibility to add any hyperlinks or media contents to it.
D. The music dossier

Contrary to the systems presented so far this one [6]
doesn’t focus on one particular artist but in music in
general. The navigation model is similar to the ones
used in the previously described systems. A concept
graph is used like in the Marina Abramovic digital
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dossier. 3D views are also included in the system as
videos, images, and text. The main characteristic
distinguishing this work from the previous ones is the
possibility to create guided tours. A user can create them
and they are of the following types:

. Concept based. These are simply an
automatic navigation through the concept
graph.

. Spatial and technical based. These try to
explain to the users the technical and spatial
aspects of the viewed object.

The concept of guided toursis interesting and presents
improvements in the system usability. These add to the
effectiveness of the navigation by driving the user to
specific content very quickly. Also they improve the
efficiency of the navigation and by being programmed
they can guide the user through important content.

E. Galileo 3D

Developed in the context of the PENCIL (Permanent
European Resource Center for Informal Language)
project this work [7] documents some aspects of
Gadlileo’'s life. Contrary to the other systems this one
uses a different navigation model. Information
Landscape is used to present the dossier contents. In this
navigation model the object position established the
relationship with other objects. For example, if an object
is above other this might say that one precedes the other
in time if we were trying to illustrate a timeline. The
landscape is separated in several areas and all of them
are interactive.

Associated with all objects is a multimedia element
that can be a video, an image or a text. These elements
are displayed in a window placed above the landscape.
XVR (eXtreme Virtual Redlity) is used to display the
3D landscape in aweb browser.

V. Conclusions

Combining a generic documentation tool (concept
graph) with a more specific one (3D representation with
hyperlinks) brings more flexibility to the process of
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documenting installation type works of art. Also, adding
information of several sources to the documentation
helps in improving the existing one and in making it
more compl ete.

As a future development more tests with different
artworks will be carried out in order to improve the
system. A web interfface is aso planned as a
complement to the main application. This interface
would be for viewing purposes only and would not
alow any editing.
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Abstract — The paper addresses the problem of
conservation and documentation of New Media Art. The
new status of contemporary artwork depends upon new
factors such as time, context, the relationship between the
artwork, the public and the place, the “identification of
functional significance” and the “cultural significance”
that resides in the artist’s intent. The aim of any
restoration process must to guarantee that the originality
of the artwork is fully respected in all its aspects.

Index Terms — new media art — documentation —
conservation — obsolescence — technology.

|. Introduction

The debate around the conservation and
documentation of New Media Art has been
internationally developed since the middle of the
Nineties. This is due to the increase of variable,
ephemeral media, new technologies and other non-
traditional materials used by artists in their artistic
practices during the 20" Century, and especially since
the Sixties. Preserving New Media Art is a challenge for
museums and contemporary art institutions collecting
digital artworks or conceptual artworks since the early
Nineties. The physical lifetime of New Media Artwork -
including Digital Art, Internet Art, Multimedia Art,
Software Art, Video Art, Installation Art, and in general
artworks that incorporate elements of new technology-
is shorter than traditional work of art. In terms of
conservation, the strategies applied for painting,
sculpture and drawing seem to be inappropriate for
unstable or variable media, due to factors such as
hardware and software decay and the obsolescence of
technological devices that makes arduous to provide
strategies of conservation for New Media artworks.

I. The International Debate

Asanew artistic display, New Media Art has changed
the perception of artistic practices since the Sixties. The
new status of contemporary artwork depends upon new
factors such as time, context, the relationship between
the artwork, the public and the place, the “identification
of functiona significance”, but aso the *“cultural
significance” that resides in the artist’ s intent.

The international debate around the long-term
preservation of New Media Art has been covered mostly
in America, Canada, Great Britain, Germany and The
Netherlands, thanks to a network of museums and

public institutions that have been investing resources, in
order to manage and preserve permanent collections of
contemporary art, and making them accessible in the
future. In the last decades a number of projects have
been focused on trying to find common strategies,
protocols and theoretical guidelines for preservation and
documentation of New Media Art.

Since 1993 a network of eleven international

institutions, under the organization of the Netherlands
Institute for Cultural Heritage has worked on the
“Decision Making Model”, a system for the
conservation of contemporary art. The project research
was presented in 1997 for the international symposium
“Modern Art: who Cares?’, held in Amsterdam. The
conference was the culmination of a case-study-based
rescarch project that put artists together with
conservators, art historians, materials scientists,
philosophers, lawyers, arts managers, and critics to
develop conservation theory and practice.
Between 1999 and 2002 INCCA-International Network
for Conservation of Contemporary Art was founded as a
platform for exchanging information and sharing the
knowledge of conservation. Between 2004 and 2007 a
group of museums worked on Inside Instalation, a
research project, involving several European museums
and ingtitutions, on the preservation and (re)presentation
of Installation art. Aswell as a database of artists and art
works, the website gives externa links to “good
practices and tools’, on preservation strategies, artists
participation, documentation and archiving strategies,
theory and semantics, knowledge management and
information exchange.

Between 2004 and 2007 TATE London devel oped the
project Media Matters, describing the tools for
acquiring, lending and recording data and information of
variable media artworks.

The Italian situation is rather singular. Despite an
extensive knowledge on the restoration and conservation
of traditional art forms has been produced in Italy, over
the artworks of the 20" Century, we have to declare the
limited participation of Italian public institutions within
the international debate on conservation of New Media
Art. This short overview upon the international
approaches on conservation of contemporary art serves
to give an idea of the brief history of conservation in the
last fifteen years.
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[11. The Importance of the Documentation

The documentation of the artist’s intent should be
considered as primary method for every conservation
process. Museums interview artists, recording as much
of the data as possible about the artwork. Today the
artist is much more involved in the process of
conservation, rather in the past, because without a
correct documentation of the artwork it could be hard to
represent the work in the future.

It is assumed that “the documentary category
represents the traditional way in which the relationship
between performance art and its documentation is
conceived”, to understand the importance of the
documentation in the preservation process, the Serbian-
Dutch artist Marina Abramovic in 2005 declared:
“That's such a delicate thing, how far you can go in the
compromise without changing the meaning of the work,
and how much living artists have to be aware of that and
give as close instructions for preservation of that kind of
work as possible. What is our responsibility once we are
not there?’. Obviously, the documentation is connected
with the issues of the authenticity, the authorship and
the medium in a discussion of performance. In 2005
Marina Abramovic was involved in a project developed
by students of Vrije Universiteit and other institutions.
This group created the project on line “Digital Dossier”
(http://www.few.vu.nl/~dossier05/) which presents a
complete documentation of Abramovic performances,
using a 3D virtual space, including the interview with
the artist and the text describing the work.

The documentation of the material, the technique, the
display of the work, but also the thoughts of the artist
could provide to make the re-presentation possible, once
the artist will not alive anymore.

IV. The Theory of Restoration

The aim of museums or conservators is to document
and preserve the artwork in its physical appearance, but
aso the artist’s intent, that in contemporary practices
means to comprehend the nature of the work through its
historical and aesthetic significance. This is one of the
most interesting points discussed by Cesare Brandi in
his book Theory of Restoration, published in 1963.
Although the Theory refers primarily to paintings,
frescoes, sculptures, archeological pieces and other
forms of ‘traditional’ art, some of those principles
remain applicable to the preservation of today’s New
Media Art, or at least, they could be an interesting
starting point in the process of conservation strategies.
At the same time, we recognize today the need to link
the Italian restoration’s tradition with the international
strategies developed in the last decades. One of the most
interesting concepts of the Theory of Restoration
regards the concept of “unita potenziale” -potential
unity of the artwork- that ideally combines the
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aesthetical and historical significance. According to
Brandi, both of these factors guarantee the originality of
the artwork. In the process of conservation, this “unity’’
could be achieved by balancing the historical aspects
and the aesthetical ones. He stresses the controversial
view that it is fundamental to maintain the passage of
the time endured by the artwork, because it is a part of
the life of the artwork. Brandi affirms. “only the
material of the artwork has to be restored”. The question
is how a conservative approach, respectful of this
balance, may preserve formats without physical support,
something that we can define “immaterial” according to
the concept of arte sine materia, by Italian art historian
Gillo Dorfles. Brandi describes the material of the
artwork as a structure and as appearance: while the
structure serves only as support, the conceptual meaning
is transmitted by the appearance. Referring to New
Media Art, the hardware is the structure and the
software is the appearance, even though the role of
digital or electronic equipment varies from work to
work.

V. The artist’s intent

For instance, in the Gary Hill's work, the hardware
might also play a sculptural or conceptual role, that is
essentiadl to the viewer's experience and for
understanding the piece. On the other side, in the digital
works of Software Art by American artist John F. Simon
Jr. the technological support is replaceable, because the
artist might store the origina code in a newer
technological model. Concerning this point, the artist
said: “the work is based on the writing — on the code —
and when the particular hardware wears out new parts
are installed. And when there are no more parts, a new
kind of computer is installed. [...] Because the core of
the pieces is a programming language text the piece
itself is firstly a kind of conceptual art and later made
physical”. According to the Variable Media Approach
that analyzes the artwork through its behavior, John F.
Simon Jr.’swork ‘Color Panel v1.0' was one of the case
studies within the experimental show “Seeing Double”
held at the Guggenheim Museum, in 2004. As for Gary
Hill, as well for John F. Simon Jr., it might be
predictable that the obsolescence of the technological
supports causes the loss of the work: documenting the
artist’s intent may be the only way to guarantee the
existence of the work into the future. In the last decades
conservators and curators are increasingly work with
artists, defining what of the artwork should be
preserved, and how. Following Brandi’s Theory, the
artist cannot be included in the conservation process,
because through his action he might re-create the
artwork, that it would mean making a “newest”
interpretation. The “historical false”, as Brandi defined
it, deletes the time passed on the artwork between the
moment of its creation and the moment of its
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conservation. In New Media Art contest, the things
seem to change, due to the risk of obsolescence of
technology that could compromise the aesthetical
meaning of the artwork in the future.

Conclusion

In this perspective, the documentation of the artist’s
intent and his involvement into the conservation process
must be considered as the preliminary steps of the
conservation strategy of New Media Art.

In the last decade, as a result of the work of INCCA,
as well DOCAM and other organizations that are
pointing towards a larger collaboration in the future, the
Italian contribution might be functional, actively
participating to the international debate, addressing it
into atheoretical and philosophical perspective.
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John F. Simon Jr., Color Panel v1.0 (1999) - Custom Software, PowerBook 280c, Acrylic Plastic, 12" X 10" X 2", Courtesy of John F. Simon, Jr. and Gering and
Lopez Gallery( On the right is the smaller original - on the left is the larger 'upgrade' version produced by request of Jon Ippolito and the Guggenheim Museum

("Seeing Double", 2004) to simulate what a replacement panel might look like - John F. Simon Jr., Color Panel v2.0 (2004) - Custom Software, PowerBook G3, Acrylic
Plastic, 19" X 16 " X 3", Courtesy of John F. Simon, Jr. and Gering and Lopez Gallery
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Abstract — Relating art, science and
technology, in a perspective of new experiments with a
digital media (Internet), is the aim of this project.
Starting with a cells glass puzzle, and finishing on the
web, we will develop a project that focuses some of the
main questions of the contemporary art in its relation
with science and technology, between analogical art and
digital art.

Index Terms —
Internet, new experiments.

contemporary art, glass,

I. Introduction

“Playing with Cells’, artigtic installation, is a
project that wishes to relate art, science and
technology, from a perspective where the real and
virtual world are connected. This installation starts
with a cell glass puzzle that has a correspondence in
the net, with avirtual puzzle, which will be created by
the action of the public.

In this project we will try to highlight and enable
the discussion of some of the main questions of the
contemporary art.

[1. TheProject

“Glass is a unique material for sculpture, and it is a
contemporary material. It is unique because no other
medium has the ability to change colour, texture, and,
seemingly, mass”™ [1].

The installation is composed of 36 (thirty six)
coloured pieces made in glass with the size
20x20x1cm (Fig. 1). The mould melting lost wax and
kilncasting technique were used to make the pieces
[2]-[3]-[4]. The elements in the pieces interact with
each other as a living matter. The form and the
density of the colorless glass influence how the pieces
hold the light that passes through them. Each piece
has a polishing surface that allows the spectator to
analyse the interior of the work. It is like a window
through which the viewer can see the inner activities,
the inside of the glass. There is a duality between the
coarse and polished surfaces, opacity and
transparency of the material and a seduction of the
colour produce on the glass. The volume of the forms,
in addition to the transparency and the chromatic
colours used in the pieces, are subservient to spatial
interactions.

“Apertures in glass — enhance the transparency of
space. Shape is space is not essential; glass creates
though its transparency the harmony of space, light,
colour, shape™ [5].

At first glance the observer sees a table with small
square glass pieces. They have a subtle form, tranquil
and with a distinct allure, hopefully encouraging
contemplation. They are fragile at first glance,
appearing to be easily broken... it is glass... however
they are in fact stronger. The pieces are physically
and visually very light and easily to care.

The idea of the project is that the viewer picks up
the glass pieces, and creates a new composition. With
this a new harmonious chromatic effect is
accomplished. The works transform with different
light settings, where the colours interact with each
other in a harmonious environment. The observer can
be surprised by the transformation of the artistic
composition that can occur. As Adorno said, all the
art pieces are enigmas...[6]

The glasswork aims elicit feelings in the observer,
but also hides a mystery. The viewer does not know
that there is a structure on the composition. One
creates his own composition. It does not need to be
with all the pieces, and the disposition of the small
squares of glass can be arrange by the spectator in the
way he/she wants.

As the public is interacting with the “material”
artwork, and is creating the glass puzzle, they will
find that each glass cell matches with a virtual cell
that they can see in the computer next to them. In the
Internet, through a website dedicated to this project,
the observer will find as many virtual cells as the
glass cells on the table (36 virtual pieces). The virtual
cells will be created specifically to this installation,
and they will be related with the glass ones by the
emotional imaginary of the authors, using color,
texture, image or any other element that enable the
communication between glass and digital.

Thereby, the public faces two distinct environments
that belong to the same installation: physical space
and virtual space. In these two worlds, the public
realizes that the possibility of interaction regards only
the glass artwork. Through an interactive device (non
visible, if possible) the public understands that, each
time they make a move with one of the glass cells,
something happens in the virtual world: the digital
correspondent cell also moves. In this project, the
glass is the interface that allows the creation of a
digital cell puzzle. What is happening in the “real”
world has an immediate relation with what is
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happening in the “virtual” world of the Internet. The
composition of the puzzle glass cells will allow the
public to create a virtual puzzle at the same time, with
new and different meanings.

It is possible to find other net art works that relate
the real and virtual world somehow. “Les Match des
Couleurs” [7], 2000, Simon Patterson, and “Tweeting
Colors” [8], 2009, Brian Piana, are just two examples
of this interest in developing new experiments with a
digital media such as Internet, in relation with the
physical reality.

A. Technica Overview

Twenty glass pieces, two wooden tables, one laptop,
several interaction devices and a specific illumination
compose this installation. We require a small room (3
square meters), where this work can be exhibited
alone, and where we can work with light in order to
create an intimate environment. In the center of the
room, side-by-side, there will be two tables, one with
1.20mx1.20cm and a smaller with 0.80mx0.80m. In
the biggest, the public will find the 20 glass pieces,
arrange with no specific order in a wooden box. In
this table, with a free space available, the public can
create their puzzle. In the smaller table
(0.50mx0.50m), there will be only the laptop.

[11. Art, Science and Technology: afew questions
about Playing with Cells

With this project, we are able to identify some of
the most interesting questions of the contemporary
relation between art, science and technology.

“Playing with Cells’ relates the real world with the
virtual world, relates traditional concepts of making
art (glass casting) and contemporary approaches (net
art), through an existing artwork, that clarifies new
possibilities for the glass, now as an interface. At the
same time, we address some of the main questions of
the art of today, in this approach between glass and
digital art / Internet, such as: multidisciplinary and
collaborative work; interactivity and its limits; the
artist, the observer and the work of art; the public
participation; the use of a communication medium for
art creation and exhibition.

Starting with the idea of multidisciplinary and
collaborative work, it is possible to realize that in
today’s relation between art, science and technology,
something is happening that drives to the existence of
anew kind of artist, the artist-scientist, as we may call
it. It was always obvious through all Art History that
the artists were interested in the new ideas and
developments of the scientific disciplines: “The
development and use of science and technology by
artists has always been, and always will be, an
integral part of the art-making process.”[9] As so,
this project would not be possible if our work group
wouldn’t be able to relate areas such as Physics, New
Technologies and Communication, Art and Design,
New Media.
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If a collaborative group creates the work, this means
that the established old ideas about the artist need to
be rethought. Nowadays, there is no such thing as
“the artist”, in the sense of understanding it as an
individual “genius’. There is, yes, an artist and
several individuals that commingle of a main idea and
inspiration in order to create an artwork. The frontiers
between the artist and “regular” people are becoming
thinner as the artist starts his approach to new fields
of action.

Although, the main question in this project is not
the artist or the work of art, but clearly the observer.
When the observer creates his’her own vision about
the cells glass puzzle, he is adapting himself to a new
position: he's no longer just an observer, he
participates in the creation of a work of art; he is an
integrant part of a new artwork that relates the glass
cells (Fig. 2), himself, and the virtual puzzle. There
can be as many virtual puzzles as the interactions
between the public and the glass cells. In other hand,
there can be as many simultaneous observers as the
possible multiple Internet access to the website of the
project.

When the observer finishes his puzzle creation, he
then needs to choose what to do next. He can take a
picture of his glass “creation” and upload it online
(and showing the pictured interface and its virtual
complement), or he can choose not to continue his
participation at al. Here, we are facing another
perspective of the observer’s question. By thistime, it
is notorious that the observer is no longer an observer
in the primary sense of this definition; he is an active
participant in the creation of the work, and in the
development of its full meaning. And giving to public
the possibility whether to be part of the complete
creation of a work that relates the real and virtual
world or not, is really interesting for we can try to
understand the limits of interactivity and participation
and how do public react to that.

About Internet as a new space for artistic creation,
there is much to write about it, but the idea we need
to readlize is that this new space (as an important
communication media in the context of our society)
enabled the artists to develop their artistic work with
low costs of production, total independence of
distribution (considering the relationship between
artists, galleries and the main artistic institutions
around the world) and the possibility to reach more
public. It is obvious that not everyone has access to
the net, but, beside that, the work in the Internet is
always available through a computer connected to the
network, no matter which computer is. So, the
cyberspace (the space of Internet) had brought some
interesting possibilities to the artists, the public and
the work of art, and despite the boom of net art seems
to have ended, there is still some experiments that can
be made.
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Fig. 1.

Fig. 2.

Examples of the glass cells, in different colors.
20x20x1cm (each)

IV. Final Remarks

To finalize this work, and after the participation of
the public, we are planning to display the public
participation on a virtual exhibition. The Internet is
not only a medium for art creation, but also for art
exhibition, and after the experiments relating real and
virtual world, we are proposing the continuation of
this experience with an online exhibition of the puzzle
created and pictures taken by the public. With this,
we will keep on trying to understand and evaluate the
limits of the public interaction and participation, the
condition of the “virtual” artwork, the question of the
artist and the observer, and the contemporary relation
between art, science and technology that alows new
possibilities for the art of the 21% century.
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Saluting the Sun: Application of 3D Modelling to
Representing the Human Figure

R. Rawatlal

Department of Chemical Engineering, University of Cape Town, South Africa

Abstract — A contribution to the area of
contemporizing classical works is outlined in this project.
It is demonstrated that a combination of 3D modeling and
figure posing provided the basis for developing a render
that contains the primary elements needed for illustrating
the Surya Namaskar series of poses. Model surface
texturing and environment modeling is used to develop a
scene consistent with the solar theme. Manual painting and
sketching using a digital tablet was used to develop the
final result.

Index Terms — Art, visualization, educational
technology, simulation software, image processing.

|. Project Outline

Although a vast body of literature exists in representing
the human figure artistically, special challenges exist
when the artwork is supposed to support attempts at
teaching in the field of creative movement. In particular,
when illustrating poses in yoga, accuracy in human
anatomy becomes especially important. On the other
hand, it is known that illustrating the flow of bio-
electricity is not only visually appealing, but also aids
the student in his study. The difficulty therefore liesin
attempting to illustrate the pose of the human body,
which demands a high level of accuracy, simultaneously
with the flow of bioelectricity, which is not completely
defined and documented, and hence involves imprecise
representation.

The project outlined in this document specificaly
involves illustration of the Sun Salutation (Surya
Namaskar, to use the Sanskrit term) series of twelve
yogic poses. These poses constitute a set of exercises
designed to give the practitioner a complete yoga
routine that will stimulate all internal organs and muscle
systems.

In addition, there exists a specific mantra associated
with each pose, where each pose involves a specific
theme tentatively related to the form of the pose itself.
The present project involves the development of the
artwork for each pose together with the poetry
describing the meaning of the mantra, instructions for
entering the pose and the control of the breath in that
particular pose. A sample of such a poem is given
alongside.

I1. Sample of Poetic Text

Pose One of the Surya Namaskar (Pose of the Friend)
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We greet with smiles and term as ‘ Friend’
He who brings kind gifts.

We invite his presence and offer comforts
To he who enquires of our health.

We're proud to boast of our long friendship
With he who stood by our side.

Then what of that eternal Friend

Who gifts us the warmth of each day?

We're glad of the presence, make our offerings
To whose radiance sustains this earth.

Hidden on days of storm and cloud

But still there, and yearning to embrace.

So each day we utter first name of our Sun God
‘Mritraya’, which means Friend.

We fold our palms at his early-time coming
And we wait standing tall and proud.

Mritraya, the Friend who illumines out worlds
And nurses to grow each grass blade.

We stand facing his appearance point
Measuring out time by his coming.

Friends sometimes come, and often they go,
But of Mritraya s arrival we're sure.

Feet close together, our back held straight,
We scan out the east horizon.

The pinks and the golds of the early dawn

Are the wrappers of his day-gift offering.

We breathe in deep, relax as we straighten,

And exhale the darknessin our heart.

May the Solar Prince read on the tablet of our faces
The worth to term us as Friend.

Palms are folded, but elbows held high

To show that we too carry strength.

We're capable within, possessed of a heart
That bends not to that hidden in the shadows.
Asaminiature sun we'll carry aday
Radiating Om Mritraya Namah.

I11. Developing the Artwork

A. Symbols
Given the challenges associated with producing this
artwork, various software packages were applied for
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modeling the human figure, the environment, and the
bioelectricity before a painting layer is applied. Each
painting was then colour-balanced with regard to the
colour arc chosen for progression in this series.

In addition to the issues mentioned, these poses are
supposed to exert a particular influence on the mind, and
various symbols were developed to imply these effects.
In the first image, the figure is shown standing on what
appears to be a rock outcrop. The environment is
intended as a desert scene, with day-break implied by
the partial emergence of the sun on the horizon. The
figure is shown in the Pose of the Friend (Om Mritraya
Namah). The figure itself has a glowing golden surface
texture applied in keeping with the solar theme.

The second image reveals that the rock outcrop was
actually a boulder floating in the air, and the figure's
bioelectricity is beginning to revea itself. In the third
image, additional figures are revealed as the camera
pans around the figure. We also begin to observe that
the rock is beginning to break down. The fourth image
shows even more figures floating on their respective
rocks, which have broken down even further by this
stage. A sense of movement is also implied by the flow
of the bioelectric lines as well as, more subtly, the
direction and weight balances in the brush strokes.

The rock represents the mind of the practitioner, and its
breaking down represents the breaking down of limiting
concepts.

B. Art Development Procedure

The figure itself is posed using the Michael 4 character
from the DAZ3D software. The figure is then exported
to the VUE 7 XTREAM software, where the surface
textures are stripped from the figure and replaced with a
burnished gold material.

In parallel, the rock is modeled in the Autodesk Maya
software and imported to the VUE 7 XSTREAM
environment. The relative proportions between the
figure and the rock are then corrected in VUE 7. This
figure-rock unit is then duplicated as many times as the
scene requires, and positioned such that the pose can be
illustrated from a variety of angles. The sky and ground
plane colour balancing is completed and the final scene
isrendered in VUE 7.

The rendered image is then imported into Adobe
Photoshop, and the bioelectricity is painted onto the
render manually using a WACOM digital tablet. The
entire image is then painted over, aso using the
WACOM digital tablet and using an impressionist style.
The original render, the bioelectric layer and the
impressionist layer are then colour and transparency
balanced to achieve the overall effect.

Finally, all previous images in the series are consulted
before a second pass of colour balancing is performed
S0 as to preserve the colour arc of the series.

IV. Presentation

The Surya Namaskar series is one of several projects
running through the Dhakshina Magazine. The general
goal of this magazine is contemporisation of classical
Vedic texts using modern literary and artistic devices.
The remaining eight paintings and the associated poetry
of the present series is to be developed through the
magazine, with an anticipated completion date of March
2009.

The project has also been presented and discussed in
detail at the Fine Art America website [1]. This on-line
international conversation has broken the record for
most-read discussion thread on the site, with
contributions from some top-rated international artists.
With regard to presentation at the conference, two
options are suggestion based on the space that may be
made available to thiswork.

A. Option 1. Single Poster

In the case of a single poster alocation, the currently
available four paintings can each be made available in
the A3 size and integrated into a single AO print which
aso includes a description of thiswork.

B. Option 2: Individual Canvas Prints

The paintings are available as A0-sized canvas prints. It
is not expected that al twelve paintings could be
accommodated in the conference venue. More
realistically, four AO canvas prints could be arranged
vertically in a single presentation slot. Note that each
painting has been produced in the landscape orientation.

The four currently available paintings are presenting on
the following two pages.

V. Summary and Conclusion

A contribution to the area of contemporizing classical
works has been outlined in this project. It was
demonstrated that a combination of 3D modeling and
figure posing provided the basis for developing a render
that contains the primary elements needed for
illustrating the Surya Namaskar series of poses.

Model surface texturing and environment modeling
were used to develop a scene consistent with the solar
theme. Manual painting and sketching using a digital
table was used to develop the final result.
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The Role of Different CAD Applicationsin Product Design
Teaching

Mério Barros

Technology School of Abrantes, Polytechnic Institute of Tomar, Abrantes, Portugal

Abstract — Properly set in Portuguese polytechnic
higher education studies, bachelor degree in Design and
Product Development taught in Polytechnic Institute of
Tomar was redesigned for the Bologna Protocol, starting
from the 2007/2008 academic year. From the perspective of
adaptation and anticipation of new scenarios in product
design, the course was structured to enable the student to
develop basic skills in the area of Design and Product
Development and choose a profile of expertise in the areas
of Industrial Innovation or Virtual Design. Curriculum’s
organization aims at training of multipurpose
professionals, who have the necessary skills to successfully
perform several functions in the fields of design and
product development within multidisciplinary and
interdisciplinary teams.

Index Terms — Design automation, education, product
development, rendering, training.

|. Introduction

Product Design is a key factor for increasing
competitiveness and profits of industrial activity,
because it embodies and humanizes technological
innovation, contributes significantly to the quality,
productivity and added value of the final product,
promoting a convergence of interests between producers
and users (Fig. 1).

Market’s globalization forces companies to a constant
development to keep pace imposed by an increasingly
pluralistic and global competition. Following this
premise Product Design must be assumed as a backbone
vector for the capacity to create products with own
brand and image, which may positively differentiate in
the material culture that characterizes the present days.
The contemporary world is characterized by successive
changes inherent to the system of objects around us,
which are determined by several constraints: social,
political, economical, cultural, organizational and
technological ones.

The culture of design in product design field is quite
dynamic as all factors contained in it are constantly
changing, hence the training of versatile professionals
that have the necessary skills to successfully perform
several functions in the framework of design and
product development within multidisciplinary and
interdisciplinary teams.

USER

DESIGNER PRODUCER

Fig. 1.  Participants’ relation in Product Design’s process

Il. Design Tools

The way to design and produce has been significantly
changed over the past twenty years; the progresses in
CAD-CAM production have accelerated the design
process from initial concept to prototype and
manufacturing. In addition to providing a new level of
experimentation in product development and reduce the
initial costs of production it has created a space for the
emergence of a new kind of professionals that know
how to combine traditional tools for developing ideas to
the technical capacity to materialize them from the use
of computer. This appropriation of technology has
significant output for design process: it leads to better
accuracy throughout different phases and quicker
adaptations to the initial concept.

In product development field CAD software is a
powerful tool to generate information to create three-
dimensional products within a digital framework
process sequence. Although the main purpose is
suitability to manufacture, it is also appropriable to
visualization purposes: it allows the designer to
anticipate products’ final look. This particular feature
extends its application in areas beyond traditional
product design; nowadays it allows many professionals
trained in this area to work as technical expertise in the
field of three-dimensional CGI in different contexts,
from product development studios to the media and
entertainment business (Fig. 2).
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Fig. 2.
software.

3D computer generated imagery made from CAD

[11. Framework of the Bachelor Degree in Design and
Product Development

From the perspective of adaptation and anticipation of
new scenarios in the product design field, the Bachelor
Degree in Design and Product Development taught at
Technology School of Abrantes, Polytechnic Institute of
Tomar aims to train professionals of multi-purpose
capability to successfully perform several functions in
multidisciplinary and interdisciplinary teams.

Properly set within the polytechnic education’s
culture, the nature of training is predominantly based on
developing skills directly useful in the performance of a
professional product designer.

The goal of the Bachelor Degree course is to provide
students a training that suits the rapidly expanding area
of Product Design at both vertical and horizontal levels
(Fig. 3):

a) At a vertical level to answer the growth of
typologies and systems of objects, uses, materials, and
contexts of action;

b) At a horizontal level justified by the growth of the
concept area, powered by the range of applications
allowed by CAD software used during the visualization
phase. In addition to the CAM and rendered image,
CAD software enables application of motion to the
virtual models, which extends the scope of product
design to entertainment areas and alike.

The adequacy of the curriculum for the Bologna
Protocol has begun in the academic year 2007/2008,
organized into six semesters with a total of 180 ECTS.
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The course is structured to enable the student to
develop basic skills in the area of Design and Product
Development and to choose a profile of expertise in the
areas of Industrial Innovation and Virtual Design.

DESIGN de PRODUTOS

ONCEITOS  PRODUTOS

CONTEXTOS

uUsos

Fig.3.  Product Design’s framework.

In order to achieve this goals the first three semesters
are training base, resting on fundamental contents of the
modus operandi of a Product Designer, and the last
three allow the selection of a profile of expertise in
different areas but complementary to the Product Design
field (Fig. 4).

The first two semesters are organized in order to
develop basic content for the Design practice. In this
sense there is equity between the technical-scientific
components and subjective-expressive ones. The
courses of Drawing and Design Project, cross to this
period, have a key role to the development of pictorial
skills and projectual practice within appropriate
constrains. There are courses to provide students with
historic and cultural support to sustain new approaches
to product development, and theoretical and practical
knowledge about materials and their applications.

In this period CAD is learned as a tool to allow a
specific capacity of representation in the areas of visual
communication and technical drawing. The goal is to
stimulate the use of computer as part of design
methodology to communicate visual concepts and to
translate them in solid geometry and bi dimensional
standard information.

In the third semester there is a deepening of the
methodological and systematic components of the
design process through theoretical underpinnings,
Computer Aided Design and prototype making. In the
end of the semester, at which ends the first half of total
training time, the student has developed skills that
enables him/her to have a coherent stance upon the area
of Design and Product Development. Here CAD is
explored to the creation of freeform surfaces, parametric
modeling and rendered images.
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Design and Product Development methodology.

In the fourth semester is given the choice of the
profile of expertise. Three of the six units that compose
it are optional and specific in the area of expertise in
Industrial Innovation or in Virtual Design. The three
groups of elective courses that distinguish the profile of
expertise are organized according to: the nature of the
project, the specific CAD software and technical support
to realize the project. After the fourth semester students
will be able to perform all phases of design process from
initial idea to its realization, through the phases of
research, design, development, testing and prototyping
solutions (physical or virtual depending on the profile).
Students will develop a critical look at individual and
collective behavior of society, with special emphasis on
the use of artifacts as well as a coherent knowledge of
the designer's role in social, economic and cultural
frameworks.

In the epilogue of the bachelor degree, in which the
student has necessary skills to perform all stages of
design process, it becomes important the contact with
business reality on the spot in an industry where the
student intends to work in the future. The inclusion of
training as a course in the fifth semester gives the
student a real contact with the working environment
before graduation. It takes place at a non-academic
environment, according to a program of individual work
previously defined between the institution, the school
and the intern student.

The design practice within institutional constraints in
terms of structure, procedures, information systems,
research, specifications, resources, planning, cost,
delivery, among others, is a key component of the stage.

The remaining courses of this semester include
concepts of design management, industrial property and
reflection about the role of the designer and products
nowadays.

The curriculum structure of the fifth semester allows
the student to develop a greater sense of
professionalism, responsibility and accuracy in design
practice as well as multidisciplinary assimilation,
awareness of the different roles that design and the
designer can have within an organization. The students
will move to the sixth and last semester with the
experience of having developed projects of different
depth degrees in various areas of design, in individual,
group and business environment.

After practice in the business environment, students
return to school with a personal perception of their
profession, but still in learning environment. This way
he/she can improve the knowledge and expertise in a
final project - the sixth semester - to serve as Bachelor
thesis. The maturity developed will enable the student to
successfully enter the labor market as an employer or an
employee.
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V. Profiles of Expertise
A. Industrial Innovation

All the artifacts, with which we deal today, from the
clip to the car, had to be designed by someone who
defined their formal properties. In the definition of
formal properties - which do not relate only to matters
of aesthetics - there must be a close collaboration
between experts in designing the artifact and others who
produce them, an interdisciplinary contact that must be
successful for the industrially produced object may
arrive to market the more reliable as to the initial
concept.

The philosophy of the profile of expertise in Industrial
Innovation focuses on a dialogue between designer and
production in all its particularities, as well as the
preparation and monitoring of industrial production, in
order to optimize the process of Design and Product
Development (Fig. 5).

{

Fig.5. Placement of the profile of expertise in Industrial
Innovation in the area of Product Design

The hyphen in the acronym CAD-CAM may be
interpreted as a passage to another stage in the product
development that usually is outside the scope of the
traditional role of the designer. Is the profile of expertise
in Industrial Innovation, CAM procedures are learned in
order to increase the productivity of the design process,
allowing the designer to explore the creative potential
offered by the tool.

In the profile of Industrial Innovation digital
prototyping is used to create highly accurate geometries,
to check assembly issued and to preview CAM
procedures in the materialization of physical object.

B. Virtual Design

The profile of expertise in Virtual Design enables
training skills within the product development sphere of
activity but extends to other fields of design that are
showing a rapidly growth of demand in the market. It
aims to train professionals who fit into strategies for
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decreasing the time to launch a product into market, and
the new dynamics of communication, handling tools to
create realistic CGI, animation and virtual three-
dimensional simulation.

Virtual Design has several purposes in the Product
Design process; it can be done to communicate a
preliminary phase which contains the initial concepts, in
intermediate stages to simulate the contexts and
possibilities of inter and/or intra formal product
changing and in the final stages to show the potential of
the product before it is ready for mass production (Fig.
6).

-

CONTEXTOS

JSOS

Fig.6. Placement of the profile of expertise in Virtual
Design in the area of Product Design

With the assimilation of these tools in the design
process, the designer has a wider creative range that,
when mastered, allows profit in several areas. As one of
the main goals of this profile of expertise is to create
realistic and dynamic renderings and / or motion
graphics, there are courses to enhance polygon
modeling, animation handling, and the creation and
refinement of textures, lights and environments.

Outside product design range but in fields that design
has an important role, Virtual Design can be used in
advertising, architectural visualization, among other
applications.
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“Laboratoério Invisivel”: Onde Arte e Ciéncia se Encontram

Rosana Horio Monteiro

Universidade Federal de Goiés, Brasil

Abstract — This paper presents some notes of a
still work in progress, which aims to identify links between
the knowledge produced by artists and scientists, following
the process of creation developed inside a scientific
laboratory. How scientific knowledge is read and rewritten
by art is one of the issues to be investigated. Having the
Portuguese “Rede de residéncias: Experimentagdo, arte,
ciéncia e tecnologia” as object of study, | introduce the art
project “Blindspot”, produced by Herwig Turk, one of the
new residents of the program under study.

Index Terms: art, Blindspot,
laboratory, science.

Herwig Turk,

I. Introducgdo

Nos Ultimos anos tem-se observado um ndmero
crescente de artistas migrando de seus ateliés para o
interior de laboratdrios cientificos, sobretudo na érea de
biologia molecular. A arte contemporénea tem retomado
a complexa relacdo entre arte e ciéncia, a partir do uso
de tecnologias controversas como as desenvolvidas pela
engenharia genética. Novas formas de arte, como a arte
transgénica e a bioarte, emergiram do interior de
laboratérios cientificos.

Esse cruzamento entre arte e ciéncia, entre arte e
ciéncias da vida, principalmente, consolidou-se como
uma espécie de fendmeno na arte contemporéanea,
sobretudo a partir dos anos 90 do século XX, quando
placas de Petri, ratinhos de laboratérios e outros
instrumentos cientificos passaram a figurar nos festivais
de media art e nas galerias de arte. Muitos artistas
trabalham hoje, em diferentes partes do mundo, com
materiais e métodos de laboratdrios de ciéncia e
colaboram com cientistas, construindo o que se
convencionou chamar de trabalhos colaborativos entre
artistas e cientistas, ou sciart, desenvolvendo suas
pesquisas em centros especialmente criados para esse
fim.

Determinados aparelhos ou instrumentos usados no
diagnéstico médico, na engenharia de projetos, na
simulacdo de processos industriais ou no sensoriamento
remoto do espaco produzem imagens que podem,
eventualmente, apresentar interesse no plano estético. A
partir do século XX, 0 consumo das imagens cientificas,
sobretudo com a sua disseminacdo através dos meios de
comunicagdo de massa (cinema, televisdo, propaganda
etc), vem se transformando e atingindo outros contextos.
As imagens cientificas fazem parte do imaginario do
homem contemporaneo.

Com o compartilhamento dessas imagens com olhos
ndo especializados, as fronteiras entre arte, ciéncia e

tecnologia so revistas, na medida em que se assumi que
ciéncia e tecnologia sdo construgdes sociais, portanto
inseridas dentro de uma rede sociotécnica, da qual
fazem parte artistas, os proprios cientistas, 0s
consumidores dessas imagens e as proprias imagens,
entre outros atores sociais.

O presente trabalho faz parte de minha pesquisa de
pos-doutoramento, desenvolvida na Universidade de
Lishboa, com o titulo “(Re)configurages de saberes. Um
estudo de trabalhos colaborativos entre artistas e
cientistas’. O objetivo principal da pesquisa € identificar
as aproximacBes e hibridagBes entre os saberes
produzidos por artistas e cientistas, acompanhando o
processo de criagdo desenvolvido no interior de
laboratérios cientificos.

De que maneira o saber cientifico é lido e
reconfigurado pela arte, como a arte pode contribuir
para a construcdo do conhecimento cientifico; como os
espacos de producdo e sociabilidade — atelié e
laboratério — sdo (re)definidos; como se desenvolvem
0S processos de criagdo de artistas e cientistas. Essas so
algumas questdes a serem investigadas. Ao mesmo
tempo, pretendo estabelecer um didlogo entre a historia
da arte e a histéria da ciéncia. Para tanto, defini como
objeto de estudo a “Rede de residéncias
Experimentag8o, arte, ciéncia e tecnologia’, criada
através do programa “ Ciéncia Viva’', em parceria com o
Dgartes (Direcio Geral de Artes), orgdos ligados ao
governo portugués.”

Através desse programa de residéncias foi definida
uma rede de instituic6es cientificas de acolhimento para
artistas, nas quais € possivel desenvolver projetos
artisticos de cardter experimental e transdisciplinar,
utilizando ferramentas e processos préoprios dos
laboratdrios de investigagéo cientifica Em cada centro
de acolhimento, o trabalho do artista € acompanhado por
um investigador durante o periodo de residéncia. As
areas artisticas contempladas pelo programa sdo
arquitetura, artes visuais, danca, design, musica, teatro,
performance. Para a primeira edi¢do (2007/2008) foram
apresentados 33 projetos, dos quais oito foram
selecionados. Os resultados dessas parcerias foram
tornados publicos através de um ciclo de palestras —
“Falar sobre arte e ciéncia’ — e pela exposicao
“Experimentagdo arte, ciéncia e tecnologia’, eventos
gue aconteceram no decorrer de 2008. Atualmente
acompanho o desenvolvimento do projeto do artista
austriaco Herwig Turk nos laboratérios do Instituto de

1h'[tp://www.cienciaviva.pt/divuIgacao/ar'[eeciencia/
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Medicina Molecular (IMM), da Universidade de Lishoa,
selecionado para 0 segundo programa de residéncias
(2009/2010).2 O titulo do projeto de Turk é Scientist: Rat:
Instrument (S:R:1).

1. Laboratério invisivel: As obras

Como o projeto de Turk no IMM ainda esta em
andamento, o que apresento nesse artigo é o resultado de
uma parceria anterior do artista com o cientista Paulo
Pereira, bi6logo molecular, pesquisador do Centro de
Oftalmologia do Instituto de Pesquisa Biomédica em
Luz e Imagem da Universidade de Coimbra, Portugal.
Os dois vém trabalhando desde 2004 no projeto
“Blindspot”.? As obras comentadas nesse trabal ho foram
reunidas recentemente na exposicdo “Laboratério

invisivel” 4.

A. Uncertainty

Nesta instalac8o, uma camera registra 0s movimentos
de uma soluc&o de fluoresceina colocada num agitador
orbital. A cdmera encontra-se também apoiada num
agitador orbital, que se move com a mesma velocidade,
procurando reproduzir os movimentos exatos da solucgéo
de fluoresceina. O que se pretende aqui € alterar as
referéncias estaveis de inércia e perturbar o sentido de
percepcdo do observador. Como os movimentos dos
dois agitadores ndo podem ser sincronizados de forma
perfeita, numa das telas 0 movimento foi artificialmente
sincronizado de modo que a solu¢do de fluoresceina
aparecaimaével. Entre ateoria cientifica e o experimento
realizado no contexto de um dado laboratério existem
incertezas inerentes as contigéncias em que essa
traducdo se processa. Sao0 essas incertezas que Turk e
Pereira procuram evidenciar visualmente nessa obra.

B.Tools (2009)

As fotografias da série “tools’ descrevem e resumem,
como um manual de instru¢des ou um “story board”, as
vérias fases de um “western blot”, uma técnica de
biologia celular que permite a deteccéo e a identificagdo
de proteinas. Pediu-se a um cientista para reproduzir os
diferentes passos desta técnica na auséncia das
ferramentas normamente necessérias e o0s gestos foram
fotografados, compondo uma coreografia. Os gestos,
desprovidos de seus suportes materiais criam outras

2 S e
O segundo programa de residéncias recebeu 53 inscri¢des e foram
selecionados 10 projetos artisticos, que deverdo ser desenvolvidos
entre dezembro de 2009 e agosto de 2010. Os artistas selecionados e
seus  respectivos  projetos podem  ser consultados em
http://www.dgartes.pt/news_details.php?month=11&year=2009&news
1D=23910&lang=pt
% Ver http://theblindspot.org/index.php?id=2

* Esteve aberta para visitacdo no periodo de 28/07/2009 a18/10/2009
no Museu da Ciéncia, da Universidade de Coimbra, Portugal.
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redes de significagdo, a partir de uma nova realidade
criada.

C. Agents

Fig. 1e2. Herwig Turk e Paulo Pereira, agents (2007).

Série de seis retratos de equipamentos de um
laboratério de investigagdo. Retirados dos seus
contextos usuais, esses equipamentos ganham um
estatuto de objeto escultérico. Composto por trés vistas
(uma frontal e outras duas de perfil), cada retrato,
segundo Turk e Pereira, parece também “inspirar-se nas
técnicas de identificacdo antropométrica utilizadas para
identificar criminosos reincidentes”.

D. Gaps (2009)

A obra é a reproduc&o tridimensional do modelo da
proteina conexina 43, desenhado pelo pesquisador da
Universidade de Coimbra, Steve Catarino. As conexinas
participam na formacdo das “gap-junctions’, canais que
atravessam as membranas das células e permitem a
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passagem de nutrientes e de pequenas moléculas
sinalizadoras, assegurando a comunicagdo entre elas.

E. DNA film (2008)

DNA Film é a projecdo de uma sequéncia genética
sobre o solo, com trilha sonora criada a partir da
medi¢cdo da luminosidade dos frames. As imagens das
sequéncias de DNA sdo organizadas em filas verticais
de pequenos quadrados, ligeiramente desfocados, pretos
e brancos, similares a fotogramas que poderiam ter sido
retirados do inicio ou do fim de uma bobina de um filme
mudo em preto e branco. Dai o titulo da obra

F. Referencel ess (1998-2003)

Série de quatro fotografias que foram integralmente
criadas por Herwig Turk a partir de uma tela de
computador vazia, sem a presenca de qualquer imagem.
Esta criagdo foi possivel gragas a um programa de
edicéo de imagem e a aplicagdo sucessiva e aeatdria das
suas ferramentas. As imagens produzidas foram
enviadas para diversos cientistas, que, sem saber a sua
origem ou o modo como foram produzidas,
concordaram que €elas representavam tecidos biol6gicos
ou células ampliadas por técnicas de microscopia.

I11. Consideragbesfinais

Todos os trabalhos que integram 0 projeto
“Blindspot” foram criados no contexto de um
determinado laboratdrio cientifico, em colaboragdo com
cientistas, sendo a maioria deles no laboratdrio
coordenado por Paulo Pereira. Produzindo videos,
fotografia e instalagBes, em “Blindspot”, diferentemente
da maioria dos assim chamados trabalhos em sciart, séo
abordadas questdes relacionadas a percepcdo publica da
ciéncia e a producdo do conhecimento. Nas séries que
compdem “Blindspot”, os equipamentos de laboratorio
mais do que simplesmente objetos sdo apresentados
como personagens. Turk e Paulo fazem um tipo de
etnografia do laboratério assm como eu fago do
trabalho deles.

Segundo atestam artista e cientista, em “Blindspot”
pretendem dar “um protagonismo dramatlrgico as
contingéncias, aos determinismos e as circunstancias
gue influenciam a formagdo/construcdo de uma
observacao/representacdo”, propondo uma reflexdo
sobre a representacéo social do conhecimento cientifico
e do imaginario que aciénciaveicula.

Também diferentemente da maioria dos trabalhos em
sciart, Paulo Pereira assume-se como co-autor em
algumas obras. Artista e cientista definem de fato uma
parceria em que ambos voltam seus olhares para a
prética cientifica, para o que (e como) os cientistas de
fato fazem, e ndo mais somente para os produtos da
ciéncia, especialmente o seu produto intelectual, o
conhecimento. Entenda-se cultura nesse contexto como
denotando o campo de recursos sobre o qual os
cientistas se basdiam em seu trabalho, e prética
referindo-se aos atos de fazer (e desfazer) que ees
realizam nesse campo.
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Abstract — A relagdo entre arte, ciéncia e
tecnologia, ndo sendo uma novidade, tem motivado o
desenvolvimento de ideias e abordagens, conducentes a
necessidade de novas reflexdes. Este artigo fard um breve
percurso por algumas das formas de expressdo artistica
consideradas mais relevantes neste contexto, com énfase na
net art, procurando desenvolver uma reflexdo sobre a
possibilidade de pensar a arte contemporénea a partir
desta perspectiva.

Index Terms
tecnologia, net art

— arte contemporanea, ciéncia,

. Introducéo

A relacdo entre arte, ciéncia e tecnologia, ndo sendo
uma novidade do século X X1, tem motivado a discusséo
e o desenvolvimento de novas abordagens tedricas, em
parte pela variedade de expressdes que solicitam a
adaptacao do pensar ao fazer artistico.

De entre as varias formas de expressdo que
caracterizam a ACT (a partir da definicdo de AST
proposta por Edward Shanken) [1], nem todas podem
ser enquadradas a partir dos mesmos parémetros. Assim,
apesar da reconhecida existéncia de vérios campos de
desenvolvimento da criag@o artistica, no contexto deste
artigo sera focado, em particular, 0 campo de criagdo
que se refere a um novo espago virtual: alnternet.

[1. Entre arte, ciéncia e tecnologia: diferentes
formas de expressdo

A relagdo da arte com a ciéncia e a tecnologia pode
ser tracada, provavelmente, desde a Antiguidade
Classica, ou até mesmo anteriormente. A investigagao
de alguns autores como Oliver Grau [2] parece validar
esta ideia, e ajudar a compreensdo de que a ACT ndo é
um fendmeno da contemporaneidade: “...a ideia de
realidade virtual remonta ao mundo cléssico e
reaparece nas atuais estratégias de imersdo da arte.”
(3]

No entanto, e provavelmente devido a uma maior
facilidade na agquisicdo e uso de conhecimentos e
ferramentas especificos da ciéncia e da tecnologia, por
parte dos artistas actualmente, esta questdo parece
impor-se como determinante no contexto da arte
contemporanea.
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Se quisermos contextualizar a questdo da ACT num
momento mais proximo, podemos afirmar que esta tem
sido trabalhada desde meados do século passado de uma
forma mais sistemética e consciente. Varios artistas
entre as décadas de 60 e 70 do século XX iniciaram o
desenvolvimento de abordagens pléasticas a novos meios
de expressdo como o video, a instalagdo interactiva, a
arte telemdtica, entre outras. Edward Shanken, na sua
obra Art and Electronic Media [4] esboca esse percurso
através de seis grandes areas teméticas, nomeadamente

Motion, duration, illumination; Coded form and
electronic  production;  Charged  environments;
Networks, surveillance, culture jamming; Bodies,

surrogates, emergent systems, Smulations and
simulacra. Esta é entendida como uma abordagem
possivel a relagdo entre arte, ciéncia e tecnologia, no
seu contexto global. Outros autores, como Michael Rush
[5] ou Christiane Paul [6], focam esta questdo através de
determinadas &reas, mais restritas, como a Media Art ou
a Digital Art. Importa reter que estas vérias abordagens
podem ser consideradas como exemplos da necessidade
de adaptar o0 pensamento a criagdo artistica
contemporéanea.

Apesar do reconhecido interesse de trabalhos em
areas como a vida artificial, biologia e medicina, ou
genética (A-Volve, 1993-94, Christa Sommerer e
Laurent Mignnoneau; Ear on Arm, 2009, Stelarc; GFP
Bunny, 2000, Eduardo Kac), realidade virtual ou
interactividade (Abundance, 2007, Camille Utterback),
este artigo foca-se principalmente na criagdo artistica
para arede de Internet.

Pelo facto da ACT ndo ser um campo estanque, por
vezes é dificil enquadrar uma determinada expressao
artistica numa Unica definicdo. A net art (criada em e
para a Internet), no seu cruzamento entre arte e
tecnologia, pode ser enquadrada no campo da arte
digital, da arte electrénica, e também da new media art.
Pelas suas caracteristicas de “rede” pode facilmente ser
também enquadrada no campo da arte telematica. Seja
qual for a definicdo aplicada a net art, sdo as suas
caracteristicas, mais do que o seu enquadramento, que
nos permitem entender o cruzamento da arte de Internet
com aciéncia, e mais concretamente, com atecnologia

A net at € uma forma de arte criada com as
ferramentas disponibilizadas pela Internet, e para ser
exibida somente através da rede. A percepcdo, por parte
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do artista, da possibilidade de usar a Internet para
mostrar o seu trabalho, levou a uma grande
independéncia das ingtituicBes culturais, pois s6
recentemente ingtituicbes como o MEIAC — Museo
Extremefio e Iberoamericano de Arte Contemporéneo
[7], Badajoz, Espanha, integraram obras de net art nas
suas coleccles.

Pelo facto de existir gragas a um meio de
comunicagdo global e de amplo alcance, estas obras
podem ser acedidas por varios usuarios/observadores em
simultdneo (tantos quantos 0s acessos existentes a
Internet). Juntando esta possibilidade as questdes que
s80 colocadas com relacdo a preservagdo e a reproducdo
da obra de arte digita pode-se considerar que a
originalidade da obra, narelagdo com a existéncia de um
anico exemplar, esta perdida.

Uma das caracteristicas a qual € atribuida maior
importéncia € a interactividade. A possibilidade de
atribuir a0 usudrio/observador a capacidade de agir
sobre a obra de net art, contribui para questionar o papel
desse mesmo observador, do préprio artista e da obra.
Se 0 observador deixa de o ser, no sentido primario do
termo, e se adapta ao papel de participante, e por vezes
de co-autor da obra, o artista perde a sua geniaidade e
individualidade, ajustando-se a colaboracdo de outros
participantes, quer sejam os fruidores da obra ou
colaboradores de outras areas do conhecimento. A
colaboracdo e a multidisciplinaridade €é uma
caracteristica ndo so da net art, mas da ACT.

A obra de net at € uma obra que se desdobra
enguanto obra aberta, obra processo e obra efémera.

E aberta a participacdo do publico, e reafirma-se
como efémera pela sua imaterialidade. H4 uma certa
nocdo de efemeridade relacionada a obra de net art pelo
seu dinamismo, por se encontrar em constante alteragéo.
As suas mutacOes /alteragbes, que podem advir da
interaccdo com o publico, constituem-na enquanto
processo (a obra existe no exacto momento em que o
publico interage com a concepcdo inicial do artista).

Apesar do “boom” da arte de Internet ter acontecido
no final dos anos 90, o interesse dos artistas nas
experimentacGes com este meio de comunicacdo tem-se
mantido. Algumas experiéncias recentes, como
“Tweeting Colors” [8] (Fig. 1), de Brian Piana,
relacionam-se com o entorno cultural e social,
procurando  extrapolar as  funcionalidades de
determinados sistemas. Esta obra apropria-se/usa uma
das redes sociais que caracterizam a nova fase da
Internet, criando um projecto no qual os observadores
podem participar a partir de um novo interface: o
Twitter.

I11. Pensar a arte de uma nova perspectiva

A relacdo entre arte, ciéncia e tecnologia colocou-nos
face ao desafio de adaptarmos 0 nosso pensamento a
pensar a arte de novas perspectivas. Varias abordagens
permitem considerar esta relacdo de novas formas.
Edward Shanken [9] defende que a histéria da arte deve
levar em consideracdo esta relacdo, ndo apenas na

actuélidade, e que uma nova abordagem neste contexto
poderiarevelar aspectos desconhecidos até entdo.

Fig. 1 Tweeting Colors, 2009, Brian Piana. Exemplo da obra
que pode ser vista na Internet.

A interactividade, um das caracteristicas mais
estimulantes da ACT e da net art, conduziu a uma clara
necessidade de considerar novas abordagens e reflexfes
para o pensamento artistico tedrico. A possibilidade da
participagdo do publico, a modificagdo da obra, a
alteracdo ao papel do artista, sGo apenas algumas das
ideias que podem ser consideradas.

Para  muitos pensadores a questdo do
publico/observador é o ponto chave do novo
pensamento artistico. Claidia Giannetti faz uma
aproximagdo a esta questdo através da estética,
aplicando a Endoestética [10] a Arte Digital. De uma
forma simplista, a Endoestética (com raizes na
Endofisica de Otto Roessler e no pensamento de Peter
Weibel) entende que o observador, no contacto com a
obra, faz parte de um mundo simulado com o qual
interage internamente: “Nesse tipo de mundo simulado,
de endossistema, 0 observador interno move-se em duas
realidades. a realidade de sua consciéncia de que
participa hum mundo de simulacéo, e a realidade de
sua percepcdo que lhe indica que sua presenca e
conduta tém influéncia ativa no mundo artificial, de
forma que as distor¢des peculiares a sua observagéo se
refletem e se produzem no ambiente no qual se encontra
imerso. A estética da simulagio soma-se, nesse tipo de
obras interativas, a endoestética: o0 interator
desempenha uma fungdo dentro da obra, compartilha
uma experiéncia espago-temporal no interior do
sistema; a obra se apresenta como uma simulacdo de
mundo peculiar, como um endossistema.” [11]
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V. Reflexdes finais

Colocar o observador no centro do processo artistico
pode dar resposta a vérias questdes como as que se
prendem, por exemplo, com a sua possivel intervencéo
enguanto co-autor, mas pode igualmente despoletar
Novos guestionamentos.

No contexto da interactividade encontra-se a
necessidade de renomear o observador, ou gustar a
definicdo do termo. Se o publico que contacta com a
obra o faz numa 6ptima de participagdo, de accédo sobre
a obra; se, em aguns casos, a sua colaboragdo €
necessdria para a completa aquisi¢do de sentido da obra
em questdo; entdo o observador deixa de o ser, no
sentido primario do termo, associado a uma certa
passividade fisica relacionada ao acto de observar. O
observador, agora dindmico e participativo, pode ser
simplesmente chamado de sujeito.

Sdo0 varios os desafios que a ACT coloca a Arte
Contemporanea, mas sem ddvida que o que se prende
com o observador/sujeito € aquele que mais interesse
pode ter no contexto da arte criada para a Internet. A
possibilidade de serem criadas experimentacOes onde
sgjam explorados os limites da interactividade, o
interesse do publico e as suas formas de reaccdo, a
situacdo da obra e do artista face a participagdo do
publico fazem com que aumente o interesse dos artistas
por este meio de criagdo artistica.
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A Sequenzalll de Berio: Uma Experiéncia Multisensorial

Isabel Nogueira e Jodo Vilnel
Universidade de Aveiro, Aveiro, Portugal

Resumo - A partir da Sequenza 11l de
Berio, cria-se uma perfomance de estimulacéo
multisensorial em que um sistema interactivo
provoca has imagens projectadas reacgdes ao
volume com que a cantora executa a obra. Este
trabalho, além de descrever o processo de
concepcdo e criacdo dessa performance, propde
uma reflexdo acerca da importéncia da arte digital
como instrumento artistico, bem como acerca da
guestdo da interpretagdo como recriagdo de uma
obra musical.

Palavras chave — Voz, arte digital, performance,
sentidos

I. Introducgéo

O principal objectivo deste trabalho é recriar um
objecto especifico — a Sequenza Il — dentro de um
contexto de artes performativas, dando-lhe um novo
corpo e uma nova dimensao.

Procuro, também, ao longo do processo, perceber
até que ponto é que, misturando-se com a arte digital,
a minha performance subsiste por si mesma sem
instrumento musical algum além da minha voz e do
meu corpo, como estimulo auditivo, visual, tactil,
olfactivo e gustativo.

A vontade de mergulhar neste assunto surgiu a
partir de um livro escrito por um grande amigo. Em
resultado do seu trabalho de investigagdo de
Doutoramento na Pontifice Universidade Catélica de
S. Paulo (PUC-SP), Antonio Wellington de Oliveira
Junior traz & luz das novas coisas o livro “Glossolalia
—Voz e poesia”.

Sendo uma realidade com a qual convivi desde
crianga, a “lingua dos anjos” ou o “canto em linguas”,
0 assunto despertou-me um intenso formigueiro
interior. Surgia, de repente, do encontro com o livro,
uma urgéncia quase absurda em tratar o tema e
misturd-lo com a minha realidade emergente: o canto.

Assim, a ideia de realizar um pequeno recital de
canto sem palavras, sem texto literério inteligivel (o
texto absoluto da obra de arte em si mesma faz-se
veiculo e flutua por si s6), parecia-me o contexto
perfeito para explorar a questdo da glossolalia.

Porque ndo, entdo, reinterpretar um compositor que,
na sua Sequenza Ill, escreveu para soprano solo com
um texto que encarna a ideia da néo palavra?

Nesta obra, Luciano Berio explora sons guturais,
sons cantados com voz colocada, sons sussurrados,
sons que se associam a diferentes humores e paixdes,
a diferentes pulsdes, explora sons que se movem

velozes e sons que pairam no ar a espera de um novo
sopro.

1. A Problematica

“De que forma a Sequenza Il de Luciano Berio
permite desenvolver o conceito de intérprete enquanto
artista criador?”

Esta é a pergunta central do meu trabalho, em torno
da qual orbitam as questdes inerentes a minha
pesquisa e a realizacdo da performance/instalacdo da
Sequenza IlI.

Sob um ponto de vista da criacdo artistica
contemporanea, constroi-se um objecto imerso, por si
mesmo, na ambivaléncia das artes performativas e do
teatro musical.

Em que medida é que eu, como cantora, posso ser
artista criador, inserindo a pecga de Berio para soprano
solo num contexto multidimensional (com a arte
digital incorporada no espago e na performance) e de
estimulacdo multisensorial?

Assim se abrem as portas a reflexdo sobre o
processo da criacdo artistica e sobre a fruicdo da
musica através de todos os sentidos que 0 nosso corpo
nos disponibiliza.

Procuro, pois, perceber — de uma forma activa — em
que medida é que a emergéncia, ou melhor, a
estimulacdo (in)voluntaria dos sentidos nos da acesso
a uma maior fruicdo da obra de arte.

I11. A Performance

Partindo da Sequenza Ill, exploram-se os sentidos
de cada elemento do publico — interveniente ou
“experienciante” da performance. N&o se trata de um
recital convencional unidireccional (se o é algum),
mas da criagdo de um espago-tempo diferente onde
todos os sentidos sdo estimulados.

A musica, por si s0, tem ja uma componente teatral
e performativa muito sdlida e permite uma
abrangéncia de recursos que confere um consideravel
grau de interesse ao espectaculo.

Esta performance/instalacdo mistura a Sequenza Il
(para soprano solo) com a arte digital (imagem) e com
as multiplas e combinadas possibilidades da
estimulacdo sensorial (cadeiras com diferentes
possibilidades: diferentes odores, campo de visdo
condicionado, diferentes materiais/texturas revestindo
ou constituindo a cadeira, etc).
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N&o é uma performance teatral no sentido em que o
corpo representa uma realidade associada & peca
interpretada. Trata-se antes de uma performance
digital em que a sequéncia de imagens projectadas
reage ao estimulo directo do meu som, da minha
realidade dentro da obra.

Assim sendo, a sinestesia é a palavra chave desta
instalacdo/performance: 0s sentidos misturam-se
numa combinacdo Unica de apelo a fruicdo da obra
como um todo e ndo apenas como resultado sonoro de
interpretacdo da Sequenza 111 de Luciano Berio.

Tendo em conta a importancia do papel do espaco,
da sala, do local da apresentacdo, parece-me
pertinente assumir a simultaneidade de trés
“performers”: a minha voz, o meio digital e o espago
da encenacdo (onde a arte digital encontra o seu
meio). O conceito de “lugar como elemento da
performance” (GOLDBERG 2007: 169) comegou a
florescer precisamente quando nasceu esta obra, em
1966, com Cage, Rauschenberg e Whitman a
realizarem performances por toda a cidade de Nova
lorque, celebrando “a arte e a tecnologia”.

Neste trabalho, apesar de a Sequenza Ill estar
associada a um contexto onde se explorava as
potencialidades performativas do corpo, mais do que
da prépria voz, 0 corpo que provoca ac¢do e reacgao
do publico passa a ser a imagem (arte digital) e o
préprio espaco.

A interacgdo ocorre entre a minha voz e a imagem.
O publico experiencia uma série de sensacgdes e reage,
voluntaria ou involuntariamente, a um conjunto Unico
de estimulos ao qual estara sujeito. A interaccdo
tecnolégica é circunscrita a minha voz, mas a
interaccdo sensorial deve ocorrer naturalmente entre
cada “espectador” e o proprio espago preparado.

Ainda que parega haver um estimulo concreto para
cada sentido, que se vai combinar com muitos outros
a medida que as experiéncias sensoriais se vao
sobrepondo, acredito que a maior riqueza do momento
da performance sera a forma como cada um desses
estimulos se mistura em cada pessoa, criando um
apogeu de verdadeira sinestesia.

As viagens interiores desdobram-se, multiplicam-se
e, de repente, temos infinitos fragmentos que se
atropelam pela sala como nuvens invisiveis e
carregadas de pensamentos, de significados e de
significantes. E, de repente, cada pessoa se torna
espectador, entendedor, conhecedor, pensador e
possivel actor. A consciéncia é um fenémeno
inteiramente privado e na primeira pessoa, que
ocorre no interior de um outro processo privado e na
primeira pessoa, a que chamamos mente. (DAMASIO
2000: 32)

Ou seja, cada uma das pessoas presentes na sala,
durante a performance, se transforma num universo
intimo e inigualavel. E esse o invisivel e imensuravel

208

tesouro que eu pretendo “encontrar” com a realizagdo
desta minha performance.

IV. A Sequenza IlI

Esta Sequenza para voz feminina ¢ uma das 14
Sequenza’s de Luciano Berio para instrumento solo.
Foi escrita para Cathy Berberian e sugere um possivel
catalogo de possibilidades expressivas de uma voz
feminina.

Esta obra inscreve-se na historia da musica como
um estudo vocal e como um retrato descritivo de uma
voz em particular — est4 dedicada a Cathy Berberian
mas sabe-se que, mais do que isso, a pega se inspira
na sua propria voz e nas suas marcas de
expressividade. (BERIO 1983: 125)

A Sequenza Il é construida a partir de 3 niveis de
informag&o (BERIO 1983: 129):

A. O texto (poema de M. Kutter) que esta presente
de uma forma desestruturada, desmembrada,
resultando numa améalgama de material fonético com
quase absoluta incoeréncia semantica;

B. A accéo vocal que se ramifica em varios tipos de
comportamento vocal: a emissdo tradicional; a
emissdo vocal transformada (anasalado, sussurrado);
os ruidos sem emissdo vocal (estalidos com a boca,
dedos a estalar); emissdes vocais sem estrutura
(diferentes formas de riso, tosse); sons alterados por
movimentos corporais.

C. As emogdes que estdo indicadas na partitura de
uma forma precisa, contrastante e numerosa,
acompanham e condicionam (do ponto de vista
dramatdrgico) a execucdo, e ddo origem a uma
espécie de “quente-frio” constante que resulta numa
tensdo geradora da ansiedade que caracteriza o
ambiente dramatico geral da obra.

A narrativa propriamente dita pode ser vista como
uma narrativa embutida no texto e na forma como
Berio o utiliza.

Estamos perante um “poema modular” de Markus
Kutter, escrito especialmente para esta obra a pedido
do préprio compositor:

give me a few words for a woman
to sing a truth allowing us
to build a house without worrying before night comes

O texto, segmentado em elementos pequenos
(fonemas), grandes (frase de cinco palavras) ou
intermédios — todos combinados com grande
mobilidade — gira continuamente sobre si mesmo; ele
é, pois, texto e contexto se si mesmo. (BERIO 1983:
128)

E mesmo que o texto nunca apareca sob a forma de
poema, ou nunca seja percebido como tal de forma
exaustiva, todos estes pequenos elementos
sobrevivem & “destruicdo” e todos eles estdo presentes
e participam. H& apenas uma frase (assinalada a
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cinzento na pagina anterior) que nunca é usada. Essa
frase pode ser encarada como um elemento
significativo da accdo e da emocdo a que a Sequenza
111 nos conduz: without worrying ndo toma parte neste
remoinho. De facto, dentro da esfera de ansiedade em
que a obra estd imersa, a auséncia de preocupacéo
estd, ela mesma, ausente. Os periodos de relaxamento
ndo sdo de libertacdo, mas de distensdo dramética, de
“pausa para respirar”.

Uma pista que leva ao entendimento da obra é
relativa a “a few words for a woman to sing”: quando
ela canta, ela tem muito mais sucesso do que quando
tenta falar, talvez reflectindo o ponto de vista do
compositor: a musica € um meio de comunicacéo
mais profundo do que as palavras em si mesmas.

Justifica-se, assim, a minha escolha desta obra para
desenvolver uma performance em que pudesse
explorar o “canto sem palavras”, ou “canto nao
veiculado por palavras”.

V. Concluséo

Como performer, posso afirmar que com a
Sequenza Il vivida no palco cumpre-se a
interpretacdo, ou seja, a criacdo através da recriagéo.

Somos, sim, artistas criadores. Ainda que da nossa
voz saiam palavras de outros poetas e de outros
senhores, € a nossa voz que lhes da vida, que as
alimenta, que as transforma em obra de arte realizada.
E com a minha voz que todo 0 meu corpo se apropria
destes simbolos que Berio nos deixou um dia, talvez
perdido de amores pela sua musa eternizada.

Ao longo do processo de construcdo da
performance e da reflexdo tedrica a ela associada, a
Sequenza |1l tornou-se parte dos meus passos, dos
meus pensamentos e dos meus dias.

A questdo fulcral da minha pesquisa encontrou a
sua resposta de uma forma esponténea: depois da
primeira performance ficou muito claro na minha
mente que através da arte digital e da estimulacdo
combinada dos varios sentidos, a Sequenza Il de

Luciano Berio permitiu-me ser, além de intérprete,
artista criador. Sim, a recriagdo é possivel.

A obra veste-se de novos adornos, ndo deixando de
ser a obra de Luciano Berio, e abre portas a novos
olhares, a novos segredos, a novos aromas e sabores.
Literalmente.  Alegro-me de  poder afirmar
literalmente que o0s sons ganham textura, cor,
perfume. No final das contas, a realizacdo artistica
supera as minhas expectativas e a performance leva
toda esta reflexdo tedrica e pratica a um doce e
sempre inacabado final feliz.
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Projecto “Inside”
Sérgio Eliseu
Investigac&o artistica, Aveiro, Portugal

Abstract —  “Inside” é uma instalacdo imersiva
interactiva vocacionada para a vivéncia, por parte do
publico, de uma experiéncia potenciadora de reflexdes
sobre os conhecimentos em que se valida o dia-a-dia.

O conceito liga-se por analogia & época Classica
com o mito de Dédalo, o arquitecto do labirinto do
paldcio de Cnossos, onde habitava o Minotauro. O
labirinto era tdo perfeito que Dédalo foi 14 preso e ndo
conseguiu encontrar a saida.

A proposta € a vivéncia de um labirinto, configurado
como uma rede ou rizoma, no qual todos os caminhos se
interligam. Sem um centro, nem periferia, conduzindo-nos
a todo o lado e a lado nenhum, tal como a sociedade actual,
orientada por uma rede tecnolégica que procura
optimizar-se numa obsessdo com a perfei¢ao técnica.

A obra, na sua componente fisica, utiliza sistemas de
video-projeccdo, realidade virtual (sistema HMD - head
mounted device) sensores e imagens controlados por um
sistema digital. O texto descreve a construgdo da instala¢do
e desenvolve reflexdes em torno da tecnologia, do seu
cardcter imersivo e dos possiveis efeitos obsessivos.

Palavras-chave — Imersdo, interacgdo, realidade virtual,
obsessdo, experiéncia.

. Introducéo

O presente projecto inseriu-se no contexto do
Mestrado de Criacdo Artistica Contemporanea da
Universidade de Aveiro que encontra no paradigma da
interaccdo associada a novas tecnologias uma linha de
pensamento proporcionadora de toda uma nova
gramatica na constituicdo do discurso da obra de arte. A
sua execugdo pratica, que decorreu durante o ano de
2009, enriqueceu-se transdisciplinarmente, na definicéo
de estratégias e partilha de conhecimentos, com alunos
do Mestrado de Design da Universidade de Aveiro e
com o IEETA (Instituto de Engenharia Electronica e
Telemética de Aveiro).

Dédalo, famoso escultor e arquitecto da antiguidade
classica, construiu no palécio de Cnossos, a mando do
rei Minos de Creta, o famoso labirinto que ficou célebre
por aprisionar o monstruoso Minotauro (fruto das
relacbes de Pasifae com um touro). Contudo, como
recompensa pelo seu trabalho, Dédalo foi aprisionado na
sua propria criagdo na companhia do seu filho, Icaro, o
que o levou, desde logo, comecar a pensar numa
maneira de se libertar do irresolvel labirinto.

Recorrendo a novas tecnologias e fazendo uso de
um dispositivo de realidade virtual, também aqui €
arquitectado metaforicamente o labirinto de
Dédalo. A proposta é a vivéncia de um labirinto sem
centro, sem periferia, sem solucdo aparente, que nos
conduz a todo o lado e a lado nenhum numa instalagéo
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profundamente imersiva; uma esfera de consideraveis
dimens@es (2.20m de didametro), no interior da qual se
caminha em qualquer direccdo sem se sair do lugar a
ndo ser virtualmente, pela ilusdo criada no sujeito,
recorrendo a um capacete de realidade virtual e
sensores. Exteriormente, na superficie da esfera, sdo
projectadas imagens. Estas sdo criadas em fungdo da
accdo do utilizador, resultando de uma filmagem
efectuada por uma micro cAmara instalada no interior da
esfera. Observam-se, deste modo, mdaltiplos angulos e
perspectivas na sequéncia dos movimentos efectuados,
evocando-se assim um novo paradigma de observagédo
acerca da experiencia fisica do individuo filmado no seu
espaco intimo de pesquisa. Este, sem davida, resultante
de uma desorientacdo visual em tempo real, permitindo
aos espectadores do exterior da esfera observar a
performance fisica do utilizador que estiver no seu
interior.

Tal como observa Herlander Elias [1] (2006:6), a
sociedade encontra-se seduzida e alimentada por uma
neurose tecnoldgica promovida pelos media que se
serviram das tecnologias da informacdo para
inaugurarem o dominio tecnopolitico perfeito: o
projecto de optimizacdo da sociedade. Segundo o autor,
numa obsessdo (0 nosso rei Minos) com a perfeicdo
“endo” e “exo-técnica”.

Ainda que com carcter reflexivo sobre si propria, a
peca alimenta-se de um paradoxo, pois a satirizada
obsessdo tecnoldgica também surge inevitavelmente
associada a construcdo deste projecto. Sem as presentes
inovagOes tecnoldgicas ndo seria possivel permitir
atribuir & interactividade o papel de destaque que aqui se
assume como fundamental para a concepcéo do projecto
enguanto objecto dito artistico.

Respondendo visualmente as acgdes e decisdes do
publico, a estrutura permite que os utilizadores tenham a
possibilidade de entrar em contacto com o seu self,
agora processado e transformado pela vivéncia imersiva
proporcionada. Ou seja, 0 conceito mais importante
presente na instalacdo, advém da exploragcdo do
significado que emerge da tensdo entre o publico e o
reflexo do seu prdprio “self” que a obra lhe devolve
através da experiéncia.

Toda a obra de arte tem em si potencial
interactivo. No entanto, com o advento das novas
tecnologias, este ressurge com maior énfase.

Segundo Umberto Eco[2] (1989), uma obra aberta
permite ter diversas leituras sem comprometer o
contelido elaborado pelo autor com intencional
ambiguidade. Por outro lado, obra fechada serd aquela
construida para ter apenas um significado. Em “Inside”
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sdo introduzidas chaves (que se podem interpretar na
projeccdo exterior sobre a superficie da esfera),
exactamente porque se deseja que a obra seja lida num
determinado sentido. N&o obstante, é concebida com a
ambicdo de transportar consigo a totalidade do espaco e
do tempo, dos espacos e dos tempos possiveis.

Num paradigma, cada vez mais emergente, em
que o publico deixa de ser apenas mero espectador,
passando a ser criador e simultaneamente parte
integrante da obra, também aqui sdo fornecidas as
ferramentas necessérias que permitem o seu usufruidor
ganhar controlo sobre os meios utilizados para produzir
imagens visuais, acusticas e mentais. Neste sentido, a
obra reveste-se de um caracter profundamente
imersivo, visando proporcionar uma mudanga de
estado mental no puablico que faca parte do
processo, ndo se limitando a imagem nem ao objecto,
tendo que ser vivida para ser “entendida” na sua
plenitude.

1. Execugéo

Fig.3- Producéo de elementos em fibra de vidro

O software utilizado para desenvolver o labirinto
virtual dispde de uma versdo freeware, chama-se
GtkRadiant, baseia-se na versdo 192 e foi
desenvolvido por Paul Jaquays e Robert A. Duffy.
Possui site proprio de onde podemos retirar

actualizacBes e mais informagdes: www.geradiant.com
(acedido em 18-02-2009).

O motor de renderizacdo 3d chama-se OGRE, trata-se
de um projecto open source bastante flexivel, escrito em
C++ e desenhado de forma a ser intuitivo para quem
pretenda desenvolver aplicagdes 3d e ndo possua muitos
conhecimentos de programagdo. Sem dlvida uma
ferramenta a explorar por quem pretenda produzir
artisticamente neste campo sem a necessidade de se
tornar um especialista em informéatica. Também possui
site préprio de onde podemos retirar actualizagdes e
mais informagGes: http://www.ogre3d.org/ (acedido em
25-02-2009).

Fig.4- Desenvolvimento de amb

Os HMD utilizados foram disponibilizados pelo
IEETA. Estes designam-se por I-glasses SVGA Pro e
funcionam conjuntamente com um sensor Intertrax.

A estrutura foi desenvolvida no atelier do artista
recorrendo a meios bastantes artesanais. Toda ela feita
manualmente com moldes em madeira e replicacdo de
maodulos em fibra de vidro.

Tecnicamente, uma das maiores desvantagens
reveladas e que parece surgir indissociavel da utilizacéo
de tecnologias de realidade virtual, foi, para além da
recorrente necessidade aos dispositivos (que carecem de
treino e adaptagdo) o custo de produgdo associado. Esta
situagdo impede certamente que este tipo de projectos
surja com maior frequéncia isolados da participacdo de
instituicdes ou de grandes mecenas.

Fig.5- Estrutura Completa

I11. Obsessdo imersiva

No actual contexto de produgdo artistica podemos
dizer que se verifica uma crescente complexidade nos
sistemas utilizados, o que tem vindo a proporcionar uma
procura da interdisciplinaridade. Inimeros artistas
trabalham juntamente com profissionais de diversas
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areas revelando-se uma mais-valia para ambas as partes,
dado que os artistas tém ao seu dispor diversas
capacidades técnicas que ndo lhes s80 possiveis
apreender na totalidade e os “técnicos especialistas’
uma capacidade reflexiva-criativa (que, em principio,
ndo Ihes é permitido abracgar, dado o seu conhecimento
especializado) potenciadora de novas abordagens e
utilizagBes dos seus conhecimentos.

A utilizag8io de ambientes imersivos em instalagdes
interactivas contemporéaneas produz uma
complexificagdo na relagdo entre a imagem e o
espectador. Estas obras permitem que o visitante as
explore, transformando-as com a sua ac¢do, assistindo-
se a uma espécie de convergéncia entre cinema,
panoramas e jogos de computador, 0 que nos imerge
nas imagens e permite interagir com elas,
possibilitando uma demanda por uma neo-estética
tecnol 6gica que se verifica em determinados tipos de
producéo artistica onde vigora esta forte relagdo com
atecnologia. Efectivamente, existem “media centers’
espalhados um pouco por todo 0 mundo que vém
desenvolvendo investigacdes artisticas nesse sentido.
Entre eles destacam-se o Centro Arte e Media em
Karlsruhe, na Alemanha (ZKM), bem como no
Centro da Ars Electronica em Linz, na Austria pelas
suas producdes mais recentes e pelo forte apoio que
déo a este tipo de projectos.

Na ultima bienal de arte contemporénea realizada
em Sevilha (Biacs 2008), comissariada por Peter
Weibel, verificAmos que a maioria das obras
seleccionadas era precisamente de carécter imersivo
interactivo, reflectindo assim a escolha tematica. O
objectivo da mostra era bastante claro: promover a
participagdo do publico e produzir uma
“democratizac8o da arte”. Segundo a organizagdo, 0s
visitantes, ndo os artistas, eram as “estrelas’ e podiam
partilhar o protagonismo com os artistas ao interagir
com as suas pegas, pois encontravam-se desenhadas
de modo a cada pessoa criar a sua propria obra de
arte[3].

N&o sendo uma situagdo nova, Oliver Grau (2003) [4]
constatou que ao longo da histéria sempre se verificou
uma busca dos artistas por representagdes de iluséo e
imersdo, procurando constantemente usar a técnica mais
avancada a dado momento, herdando cada etapa dessa
busca, ndo somente as técnicas, bem como as reflexdes
dos modelos anteriores (efectivamente, na producdo
artistica, a utilizacdo dos novos media foi além das
meras inovagdes tecnoldgicas. Desde o final dos anos 60
e com grande expansdo na década de 70, artistas como
John Cage, Nam June Paike, Ronald Nameth, Charlotte
Davis, Brenda Laurel, entre outros, foram precursores
ao criar espagos Vvirtuais para desenvolver 0s seus
trabalhos, procurando desde cedo discutir e avaliar o uso
das novas tecnologias na arte) destacando Grau
(2003:13) que a imersdo pode ser um processo
intelectualmente estimulante e que na maior parte dos
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casos € um processo mentalmente absorvente, uma
mudanc¢a, uma passagem de um estado mental para
outro, observando que as obras de arte imersivas
podem ser dionisfacas, causando fascinio e excitagdo no
espectador, dado que destroem ou diluem o espaco real,
substituindo-o por uma ilusdo dos sentidos onde nogdes
de distancia, espago e pensamento perdem parte do seu
significado.

A hipétese de uma mudanca de um estado mental para
outro quando um sujeito é submetido a determinado tipo
de ambiente imersivo ganha for¢a com a possibilidade
de a tecnologia tornar esse ambiente simultaneamente
interactivo e possuidor de uma funcdo semelhante & dos
narcéticos. Contudo, para tal, seria necessario que fosse
possivel sermos capazes de fabricar um quimico que
promovesse alteracdes profundas na consciéncia quando
estimulados por este tipo de ambientes. O que ndo é
uma ideia recente, segundo Aldous Huxley (2008:34)
[5]o adenocromo, um produto da decomposicdo da
adrenalina, pode produzir muitos dos sintomas
observados na intoxicagdo por mescaling, sendo
provavel que ocorra espontaneamente no corpo humano.

Erik Davis (2002:170) [6] val, inclusivé, mais além,
ao afirmar que um dos grandes boatos parandicos dos
anos 60 era a possibilidade de despejarem LSD na rede
de abastecimento de &gua, colocando agora a hipétese
de os dispositivos digitais e a maquina dos media
acabarem por drogar a populagdo, infundindo um modo
de cognic¢do inegavelmente psicadélico na cultura geral.
Segundo 0 mesmo autor, os computadores e os media
electrénicos estdo a ‘ligar’ todas as pessoas e O
ciberespagco a tomar forma enquanto paisagem virtual
mutdvel da mente colectiva fundida. As energias
libertadoras do éxtase, definido como a expansdo
explosiva do eu para o exterior das suas fronteiras
quotidianas, e incensadas pelos idedlogos da
contracultura dos anos 60, sdo hoje, nas palavras deste
autor, um facto tecnol dgico.

N&o obstante, um poderoso efeito da imersdo é,
efectivamente, a capacidade de atrair a atencéo.
Imers@o significa bloquear distraccbes e concentrar
selectivamente apenas na informagao que se desgja. E
agui gque se encontra o cerne da questéo, pois, de certo
modo, pode colocar em causa a pertinéncia de alguns
dos trabalhos imersivos interactivos que se apresentam
como artisticos, principalmente quando a motivagéo que
os origina é somente uma obsessdo tecnoldgica. Uma
“cegueira cientifica’ podera ndo ser a melhor forma de
promover um acto criativo, até porque o querer, a
reflexéo e o0 pensamento dos visitantes sdo fortemente
condicionados, vendo-se envolvidos num saber sem
rumo que resulta numa producdo inconsequente do
ponto de vista artistico.

A criatividade nada mais é do que o acto de
transformac&o, reordenacdo ou nova configuragdo de
elementos ja existentes, mas que, ainda ndo haviam sido
percebidos ou relacionados de outra forma. Acontece
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gue a capacidade criativa é de muito mais dificil acesso
guando nos encontramos imersos em alguma matéria.
Segundo Ulrich Kraft (2004:45) [7] a criatividade
resume-se a capacidade de pensar produtivamente sem a
presenca de regras, € criar coisas “novas’ combinando o
saber disponivel. Contudo, sabemos que nenhuma ideia
€ totalmente nova, tal como nos diz Lavoisier (1743-
1794): “na natureza nada se cria, nada se perde, mas
tudo se transforma.” Portanto, quando focamos
excessivamente a nossa atencdo e concentragdo em
determinadas conhecimentos, abdicamos de outros.
Esses outros conhecimentos sdo precisamente agueles
com 0s quais nos é possivel relacionar e colocar em
prética a criatividade. Tal como constata Sousa Santos
(1985:17) [8], em relacdo a especidizacdo do
conhecimento: “ ...na ciéncia moderna o conhecimento
avanga pela especializagdo. O conhecimento é tanto
mais rigoroso quanto mais restrito é o objecto sobre
que incide (...) é hoje reconhecido que a excessiva
parcelizacdo e disciplinarizagdo do saber cientifico faz
do cientista um ignorante especializado...”

Um artista pode ser obsessivo na aquisicdo e
aplicacdo de conhecimento, porém, ndo deve ser
obcecado. Ou sgja, ndo se pode especializar ao ponto de
“cegar” com o conhecimento adquirido, deixando de o
conseguir relacionar com outro tipo de conhecimentos.
Em determinados contextos, especializacdo e alienagéo
podem estar de méaos dadas. O que ndo é certamente
desgjavel num contexto de producdo artistica, onde se
deve romper esta barreira.

Na opini&o de Oliver Grau (2003:17) nao é possivel
para a arte reproduzir o real na sua plenitude, nem
existe esse propésito. Em vez de o copiar, a
transformacdo do real é o dominio central e a
esséncia da arte é a criagéo de realidades individuais
e colectivas. Porém, mesmo partilhando deste ponto de
vista, ndo devemos deixar de reflectir sobre este tipo de
producdo, principalmente quando “resultado” depende
da participacdo do publico. Até porque, para além do
risco de obcecacdo tecnoldgica ja referido, existem
outros. Ndo podemos esquecer que 0s meios de
producdo e o seu contexto determinam fortemente os
contetidos da producéo artistica e, segundo Jean Lyotard

(1999:19) [9], no final do século XX, o artista, o
galerista, o critico e o publico compraziam-se juntos em
torno do dinheiro. Esta situacdo pode néo ter mudado se,
tal como entdo, na falta de critérios estéticos, continuar
a ser atil medir o valor das obras em funcéo do lucro
que se pode obter com elas. Nesse caso, tal como
afirmaram Theodor W. Adorno e Max Horkheimer
(2000:1) [10] em relagdo a industrializac8o do cinema, a
pseudo identidade do universal e do particular produzida
pelo poder do monopdlio, onde toda a cultura de massas
ndo se distingue, poderd permitir que estas productes
ndo se apresentem mais como arte, sendo um negocio
utilizado como uma ideologia que visa legitimar o lixo
produzido propositadamente.

E neste contexto que se insere o projecto “Inside”,
objectivando potenciar um olhar critico sobre realidades
gue tomamaos por adquiridas e langando pontes sobre as
realidades desconhecidas. A proposta é a reflexdo sobre
a propria experiéncia, confrontando-a com uma nova
perspectiva da sua vivéncia.
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Obsessao Imersiva
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Abstract — Constata-se a mais valia criativa que pode
ser a utilizacdo de novas tecnologias em ambientes
imersivos interactivos, principalmente quando associadas a
produgdes artisticas vocacionadas para a vivéncia, por
parte do publico, de experiéncias potenciadoras de uma
reflexdo sobre os conhecimentos em que validamos o dia-a-
dia. Por outro lado, analisa-se o potencial destas
ferramentas, a forma como se relacionam com a
participacdo do publico, bem como as consequéncias de
produgdes associadas a obsessdes meramente tecnolégicas.

Palavras-chave — Imersdo, interaccdo, realidade,
obsessdo, experiéncia.

|. Introducéo

No presente paradigma de producdo artistica podemos
dizer que se verifica uma grande complexidade nos
sistemas utilizados, o que tem vindo a proporcionar uma
procura da interdisciplinaridade. Indmeros artistas
trabalham juntamente com profissionais de diversas
éreas revelando-se uma mais-valia para ambas as partes,
dado que os artistas tém a0 seu dispor diversas
capacidades técnicas que ndo lhes s30 possiveis
apreender na totalidade e os “técnicos especialistas’
uma capacidade reflexiva-criativa (que, em principio,
ndo lhes é permitido abragar, dado o seu conhecimento
especializado) potenciadora de novas abordagens e
utilizagbes dos seus conhecimentos.

Os projectos desenvolvidos desde os finais do séc.
XX procuram utilizar as diversas tecnologias
disponiveis visando o espectador como participador,
através do qual a obra se transforma pela sua vivéncia,
destruindo toda uma possibilidade narrativa pré-
definida, levando ao extremo o conceito de obra
aberta[1]. E o exemplo de “E.V.E” - Extended, Virtual
Environment — (1993), projecto do artista Jeffrey Shaw.
Trata-se de umainstalagéo interactiva onde aimagem se
concretiza num ambiente panordmico imersivo: o
espectador, colocado numa tenda insuflavel, possui um
pequeno sensor na cabega e 6culos polarizados. Para
onde ele olha, vé umaimagem estereoscopica projectada
na superficie da tenda por um brago mecanico munido
de dois projectores. A imagem projectada é a imagem
mostrada por duas camaras de vigilancia que est&o do
lado de fora do Museu. As camaras de vigilancia e o
braco do robd actualizam suas posi¢des em funcédo dos
movimentos da cabega do espectador, uma vez que estes
movimentos sdo enviados pelo sensor ao computador.
Em suma, para onde o espectador olha a imagem
acompanha o seu olhar.
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Fig. 1. Estimated “EVE” — Extended Virtual Environment —
Jeffrey Shaw, instalacéo (1993).

A utilizacBo de ambientes imersivos em instalacbes
interactivas contemporéneas produz uma
complexificacBo na relacdo entre a imagem e o
espectador. Estas obras permitem que o visitante as
explore, transformando-as com a sua ac¢do, assistindo-
se a uma espécie de convergéncia entre cinema,
panoramas e jogos de computador, 0 que nos imerge
nas imagens e permite interagir com elas,
possibilitando uma demanda por uma neo-estética
tecnol 6gica que se verifica em determinados tipos de
producdo artistica onde vigora esta forte relagdio com
a tecnologia. Efectivamente, existem “media centers”
espalhados um pouco por todo 0 mundo que vém
desenvolvendo investigacdes artisticas nesse sentido.
Entre eles destacam-se o Centro Arte e Media em
Karlsruhe, na Alemanha (ZKM), bem como no
Centro da Ars Electronica em Linz, na Austria pelas
suas producdes mais recentes e pelo forte apoio que
déo a este tipo de projectos.

Fig. 2. Projecto “T_Visionarium”, Neil Brown, Dennis Del
Favero, Matthew McGinity, Jeffrey Shaw, Peter Weibel,
instalagdo — Biacs, (2008).

Na ultima bienal de arte contemporénea realizada
em Sevilha (Biacs 2008), comissariada por Peter
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Weibel, verificAmos que a maioria das obras
seleccionadas era precisamente de carécter imersivo
interactivo, reflectindo assim a escolha temética. O
objectivo da mostra era bastante claro: promover a
participacdo do publico e produzir uma
“democratizagdo da arte”. Segundo a organizacgéo, 0s
visitantes, ndo os artistas, eram as “estrelas’ e podiam
partilhar o protagonismo com os artistas ao interagir
com as suas pegas, pois encontravam-se desenhadas
de modo a cada pessoa criar a sua propria obra de
arte[2].

I1. Obsessdo imersiva

Oliver Grau (2003) [3] constatou que ao longo da
histéria sempre se verificou uma busca dos artistas por
representacdes de ilusdo e imersdo, procurando
constantemente usar a técnica mais avangada a dado
momento, herdando cada etapa dessa busca, nao
somente as técnicas, bem como as reflexdes dos
modelos anteriores (efectivamente, na produgédo
artistica, a utilizacdo dos novos media foi além das
meras inovagdes tecnoldgicas. Desde o final dos anos 60
e com grande expansdo na década de 70, artistas como
John Cage, Nam June Paike, Ronald Nameth, Charlotte
Davis, Brenda Laurel, entre outros, foram precursores
ao criar espagos Vvirtuais para desenvolver 0s seus
trabalhos, procurando desde cedo discutir e avaliar o uso
das novas tecnologias na arte) destacando Grau
(2003:13) que a imersdo pode ser um processo
intelectualmente estimulante e que na maior parte dos
casos é um processo mentalmente absorvente, uma
mudanc¢a, uma passagem de um estado mental para
outro, observando que as obras de arte imersivas
podem ser dionisiacas, causando fascinio e excitagdo no
espectador, dado que destroem ou diluem o espaco real,
substituindo-o por uma ilusdo dos sentidos onde nogdes
de distancia, espaco e pensamento perdem parte do seu
significado.

A hipétese de uma mudanca de um estado mental para
outro quando um sujeito é submetido a determinado tipo
de ambiente imersivo ganha for¢ca com a possibilidade
de a tecnologia tornar esse ambiente simultaneamente
interactivo e possuidor de uma funcdo semelhante a dos
narcéticos. Contudo, para tal, seria necessario que fosse
possivel sermos capazes de fabricar um quimico que
promovesse alteracdes profundas na consciéncia quando
estimulados por este tipo de ambientes. O que nédo é
uma ideia recente, segundo Aldous Huxley (2008:34)
[4]o adenocromo, um produto da decomposi¢cdo da
adrenalina, pode produzir muitos dos sintomas
observados na intoxicacdo por mescaling, sendo
provavel que ocorra espontaneamente no corpo humano.

Erik Davis (2002:170) [5] val, inclusivé, mais além,
ao afirmar que um dos grandes boatos parandicos dos
anos 60 era a possibilidade de despejarem LSD na rede
de abastecimento de &gua, colocando agora a hipétese

de os dispositivos digitais e a maquina dos media
acabarem por drogar a populag&o, infundindo um modo
de cognic¢do inegavelmente psicadélico na cultura geral.
Segundo 0 mesmo autor, os computadores e os media
electronicos estdo a ‘ligar’ todas as pessoas e O
ciberespago a tomar forma enquanto paisagem virtual
mutavel da mente colectiva fundida. As energias
libertadoras do éxtase, definido como a expansdo
explosiva do eu para o exterior das suas fronteiras
quotidianas, e incensadas pelos idedlogos da
contracultura dos anos 60, sdo hoje, nas palavras deste
autor, um facto tecnol égico.

N&o obstante, um poderoso efeito da imersdo €,
efectivamente, a capacidade de atrair a atencgao.
Imersdo significa bloquear distraccdes e concentrar
selectivamente apenas na informagao que se deseja. E
agui que se encontra o cerne da questdo, pois, de certo
modo, pode colocar em causa a pertinéncia de alguns
dos trabalhos imersivos interactivos que se apresentam
como artisticos, principalmente quando a motivagéo que
0s origina é somente uma obsessdo tecnoldgica. Uma
“cegueira cientifica’ podera ndo ser a melhor forma de
promover um acto criativo, até porque o querer, a
reflexéo e o0 pensamento dos visitantes sdo fortemente
condicionados, vendo-se envolvidos num saber sem
rumo que resulta numa producgdo inconsequente do
ponto de vista artistico.

A criatividade nada mais é do que o acto de
transformac&o, reordenacdo ou nova configuragdo de
elementos ja existentes, mas que, ainda ndo haviam sido
percebidos ou relacionados de outra forma. Acontece
gue a capacidade criativa é de muito mais dificil acesso
guando nos encontramos imersos em alguma matéria.
Segundo Ulrich Kraft (2004:45) [6] a criatividade
resume-se a capacidade de pensar produtivamente sem a
presenca de regras, € criar coisas “novas’ combinando o
saber disponivel. Contudo, sabemos que nenhuma ideia
é totalmente nova, tal como nos diz Lavoisier (1743-
1794): “na natureza nada se cria, nada se perde, mas
tudo se transforma.” Portanto, quando focamos
excessivamente a nossa atengdo e concentracdo em
determinadas conhecimentos, abdicamos de outros.
Esses outros conhecimentos sdo precisamente agueles
com 0s quais nos é possivel relacionar e colocar em
pratica a criatividade. Tal como constata Sousa Santos
(1985:17) [7], em relagdo a especiadizacdo do
conhecimento: “...na ciéncia moderna o conhecimento
avanca pela especializagdo. O conhecimento é tanto
mais rigoroso quanto mais restrito € o objecto sobre
gue incide (...) é hoje reconhecido que a excessiva
parcelizacdo e disciplinarizacdo do saber cientifico faz
do cientista um ignorante especializado...”

Um artista pode ser obsessivo na aquisicdo e
aplicacdo de conhecimento, porém, ndo deve ser
obcecado. Ou sgja, ndo se pode especializar ao ponto de
“cegar” com o conhecimento adquirido, deixando de o
conseguir relacionar com outro tipo de conhecimentos.
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Em determinados contextos, especializacéo e alienacéo
podem estar de méos dadas. O que ndo é certamente
desgjdvel num contexto de producdo artistica, onde se
deve romper esta barreira.

Na opini&o de Oliver Grau (2003:17) nao é possivel
para a arte reproduzir o real na sua plenitude, nem
existe esse propésito. Em vez de o copiar, a
transformacdo do real é o dominio central e a
esséncia da arte é a criagéo de realidades individuais
e colectivas. Porém, mesmo partilhando deste ponto de
vista, ndo devemos deixar de reflectir sobre este tipo de
producdo, principalmente quando “resultado” depende
da participacdo do publico. Até porque, para além do
risco de obcecagdo tecnoldgica ja referido, existem
outros. Ndo podemos esquecer que 0s meios de
producdo e o seu contexto determinam fortemente os
contelidos da producéo artistica e, segundo Jean Lyotard
(1999:19) [8], no final do século XX, o artista, 0
galerista, o critico e o publico compraziam-se juntos em
torno do dinheiro. Esta situagdo pode ndo ter mudado se,
tal como entdo, na falta de critérios estéticos, continuar
a ser atil medir o valor das obras em funcdo do lucro
que se pode obter com elas. Nesse caso, tal como
afirmaram Theodor W. Adorno e Max Horkheimer
(2000:1) [9] em relacdo a industrializagdo do cinema, a
pseudo identidade do universal e do particular produzida
pelo poder do monopdlio, onde toda a cultura de massas
ndo se distingue, podera permitir que estas productes
ndo se apresentem mais como arte, sendo um negoécio
utilizado como uma ideologia que visa legitimar o lixo
produzido propositadamente.

I11. Experiéncia do real

Segundo Jean Baudrillard (2000:142) [10], a evolugéo
técnica levou-nos para aém da semelhanca, ao coracdo
de uma imagem enganosa da realidade. Ainda no dizer
deste autor, a fotografia, por exemplo, impds-se durante
guase um século, simultaneamente como aimagem mais
pura e a mais artificial. Para o fil6sofo, esta escrita da
luz, aimagem fotogréfica, nunca foi uma representacéo,
antes uma ficcdo: “ entre a realidade e a sua imagem, o
intercambio é impossivel, no melhor dos casos
encontramos uma correlacdo figurativa.” Como diz
Joan Fontcuberta (1997:17) [11]: “ um acto hipédcrita e
desleal que esconde uma terrivel traicdo: a delacéo de
quem diz precisamente personificar a verdade e a
vida’'. Com efeito, verificase a impossibilidade de
perceber de que se trata, como foi feita, por quem,
quando, etc. Contudo, tal como fica claro na opinido de
Susan Sontag (1986:17) [12], a fotografia permitiu o
homem compartilhar experiéncias traduzidas em
imagens.

Actuamente, com o advento da tecnologia digital,
cada vez mais se equaciona como devemos olhar aima
gem. Sendo esta uma das razdes porgue esté na “moda’
a discussdo recorrente em torno do “real” na obra de
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diversos artistas contemporaneos. Neste caso, o trabalho
desenvolvido apode, efectivamente, encontrar na
tecnologia digital uma mais-valia como recurso criativo.
E o caso em “T_Visionarium” (2008), uma obra
imersiva interactiva, produzida por diversos artistas
(Neil Brown, Dennis Del Favero, Matthew McGinity,
Jeffrey Shaw, Peter Welbel), onde se convidam os
visitantes a mover-se com liberdade de 360° num
ambiente composto por imagens procedentes de
vérias fontes televisivas, entre as quais se encontram
obras de ficgdo retiradas de uma gigantesca base de
dados. Este projecto procura analisar precisamente o
papel desempenhado pelos meios digitais na
construgdo da memoria, imaginacdo e consciéncia
colectiva, assim como o seu efeito no comportamento
social.

Os visitantes deixam de ser unicamente
observadores, convertendo-se em activadores e
editores, participando na recepgdo e combinacdo de
imagens de modo a promover uma reflex@o critica
sobre o0 universo de imagens que diariamente
bombardeia os nossos sentidos. Trata-se nitidamente
de uma obra que ndo encalha numa obsesséo
tecnoldgica e numa participacdo inconsequente do
publico, pelo contrério, remetendo para uma reflexdo
profunda sobre a forma como a tecnologia influéncia
a sociedade.

Os individuos ndo sdo totalmente desprovidos de
autonomia, consciéncia e capacidade de julgamento e a
mentalidade das massas ndo é algo imutével. A arte, se
0s artistas assim o entenderem, pode sacudir o conforto
da aienacdo e recordar-nos que dificilmente existem
verdades absolutas, fazendo-nos subitamente repensar a
credibilidade dos conhecimentos (quantas vezes criados
em frente a televiso) em que validamos o nosso dia-a-
dia. A este proposito, recordemos Paul Watzlawick
(1991:127) [13], segundo o qual ndo existe uma
realidade absoluta, mas apenas concepcdes da realidade
subjectivas e muitas vezes contraditérias. Watzlawick
(1991:192) conclui, inclusive, que talvez o elemento
mais mortifero da histéria humana sgja a ilusdo da
realidade real. Ja Freud (1973:661) [14] afirmava que o
inconsciente é a verdadeira realidade psiquica, sendo
gue ele nos é tdo desconhecido quanto a realidade do
mundo exterior e é apresentado de forma incompleta
pela consciéncia quanto 0 é o mundo externo pelos
NOSs0s Orgaos sensoriais.

Perante tanta incerteza e perigosas certezas, projectos
artisticos que promovam um olhar critico sobre
realidades que tomamos por adquiridas adquirem uma
particular importéncia E se, por um lado, segundo
Frank Popper (1985) [15] a arte foi, durante o século
XX, colocada no campo do virtual, ou sgja,
virtualizada, por outro lado, Pierre Lévy (1999) [16]
defende que a arte pode virtualizar a propria
virtualizagdo, denunciando assim o motor da
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virtualizagdo (este autor chega mesmo a definir a arte
como a mais virtualizante de todas as actividades).

As sensacBes, sentimentos, percepgdes e fantasias séo
todos privados e, excepto por via dos simbolos e
indirectamente, incomunicaveis. Ou seja, podemos
partilhar informagdo sobre experiéncias, mas nunca as
préprias experiéncias. Derrida (2006:13) [17] defende
esta perspectiva, pois para ele a relacdo entre o discurso
e a redidade ¢é interrompida, implicando
necessariamente uma negagdo de verdade. O que existe,
gue estd ao alcance do pensamento € a palavra, sga
textual ou discursiva. Mas como ndo hé realidade de
onde sgjam retirados os discursos, ndo faz sentido falar
de discursos verdadeiros ou falsos. Sem representagéo
da realidade, ndo ha verdade no discurso. O pensamento
de Giovanni Readle (2005:78,79) [18] € bastante
elucidativo quanto a este aspecto: Como (...) alguém
poderia expressar com a palavra o que vé? Ou como
isso poderia tornar-se manifesto para quem o escuta
sem té-lo visto? Com efeito, assm como a vista néo
conhece sons, 0 ouvido N&o ouve as cores, mas 0S Sons,
e diz o certo quem diz, mas ndo diz uma cor nem uma
experiéncia. Em suma, sucede que cada individuo é
simultaneamente beneficiario e vitima da tradicdo
linguistica em que nasceu, pois pode ter acesso a
experiéncia das outras pessoas por um lado, correndo o
risco de confundir o seu sentido de realidade, por outro,
isto devido a aceitagdo dos conceitos dados e das suas
palavras como coisas reais. Por esta raz&o, um tipo de
arte que procure promover uma reflexdo sobre a
propria experiéncia, apenas o0 podera fazer
promovendo a experiéncia em si. Sem davida que,
nessa perspectiva, a utilizacdo de novas tecnologias
em ambientes interactivos imersivos € uma
ferramenta indispensavel e uma mais-valia como
recurso criativo.

IV. Concluséo

A producdo artistica mais recente tem revelado uma
preocupagdo crescente ha utilizagdo de novas
tecnologias como recurso criativo. Estas trazem
indmeras possibilidades, permitindo atribuir um novo
papel ao publico ao possibilitar a sua intervencdo como
parte integrante do processo artistico. Contudo, se por
um lado a producdo artistica tem vindo a interferir no

modo como estamos perante 0 meio que nos circunda,
podendo até contribuir para a sua
descodificagdo/compreensdo, por outro, sdo altamente
questionaveis  projectos  imersivos  interactivos,
apresentados como artisticos, quando a motivagdo que
0s origina € somente uma obsessdo tecnoldgica
Concluimos esta ndo ser a melhor forma de promover
um acto criativo, por envolver os visitantes num saber
sem rumo que resulta numa producéo inconsequente
do ponto de vista artistico.
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Criando no Escuro Tatil das Moléculas
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Abstract -- The author discuss the difficulties of
creating art works in nanoart. Goes over the specificities of
that kind of art; how little documentations we can find on
New Media Art History on this subject. Proposes an art
installation that could be more face full to the perception
qualities founded in this Lilliputian realm where we live a
shift from visual to tactile sense. Emphasizes on the
molecules qualities and ambiguity and how we could make
the public aware of them. The cells digital animation and
the sound could maybe be a link between the world we live
and the nano one.

Index Terms -- Art, animation, nanotechnology,
microscopy, trees.

1. Introdugéo

Estamos vivendo um momento em que o mundo
nano, recém descoberto, aciona a imaginacdo e a
pesquisa cientifica, em inimeros campos do saber. O
mundo imagético da arte foi enriquecido com o mini e o
maxi de aparelhos Opticos, microscopios e telescépios,
que contribuiram para ampliar a vivéncia perceptiva do
mundo.

A conscientizacdo da existéncia do mundo hano,
invisivel aos nossos olhos, advém do Microscépio de
Tunelamento por Varredura (STM), em 1981, que
introduz um novo paradigma na microscopia eletrénica,
por sondagem.

As revelagbes dos microscpios eletrdnicos
introduziram toda uma nova maneira de percepcéo, pois
0 grau de magnificacdo nos conduz a um ambiente,
impossivel de ser contatado diretamente pelo ser
humano.

Nesse ambiente, o sentido da visdo em que nos temos
baseado para dar forma ao universo é substituido pelo
sentido do tato, que codifica o rastreamento de
moléculas de uma maneira topogréfica. As imagens
advindas do microscépio eletrdnico precisam de uma
transducgdo pelo computador, que lhes da saida para
nosso contato visual. O mundo nano estd no limiar do
mundo da fisica tradicional, newtoniana, em que
percebemos as coisas como compactas; a danca das
moléculas em constante movimento ndo pode ser
visualizada por nés, s6 intuida pela imaginacdo. As
particulas nanométricas escapam & percepcao visual e se
situam em um horizonte onde o material e o imaterial se
encontram. S6 com a imaginacdo podemos perceber a
imperceptivel dangca dos atomos que se passa a0 nosso
redor. A escala é abstrata demais em relacdo a nossa
experiéncia, o que faz com que a conexdo intelectual
seja extremamente dificil.

A arte estd associada a ciéncia para a percepgao desse
universo situado nos espacgos misteriosos regidos pela
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fisica quantica. Com isso cria-se uma disciplina hibrida
onde duas categorias do saber passam a ser vividas pela
transformacdo mutua.

A arte digital estd mais capacitada a registrar esse
universo, ndo s6 por se utilizar, assim como a ciéncia,
da linguagem computacional, como também por trazer a
percepcdo a desmaterializacdo e a mutacdo perenes,
préprias a uma arte de evento.

Outra caracteristica importante a ser considerada na
nano ciéncia é que o modelo de captacdo de
conhecimento estd baseado na complexidade, partindo
do menor para 0 mais complexo.

A arte, até o inicio deste século, tem se baseado na
reducdo, visando uma desconstru¢cdo em direcdo aos
elementos mais simples e universais.

Para o artista se expressar dentro desses parametros
atuais deve se utilizar de pesquisas profundas, a fim de
encontrar novas formas de percepcdo, principalmente
por pertencer a um mundo invisivel, onde impera o
sentido do tato. A expressdo arte visual ndo pode
denominar uma arte que busca sair da preponderancia da
viséo.

2. Nano Arte

Algumas formas distintas de nano arte estdo sendo
desenvolvidas pelos artistas e/ou em conjunto com
cientistas:

1- O uso estético de imagens rastreadas no microscépio
de forca atbmica, ou no STM, tem contribuido para o
maior entendimento dessas imagens, além de que elas
terminam por constituir um rico manancial de inspiragdo
para a arte. Cris Orfescu [1] é um 6timo exemplo; ele
também cria esculturas a partir das imagens.

2- A artista Victoria Vesna e 0 nano cientista James
Gimzewski [2] usam metaforas visuais para traduzir
propriedades perceptivas do mundo nano. Procuram
transportar o fruidor para o ambiente nano, onde
poderiam vivenciar o comportamento das moléculas.

3- Christa Sommerer, [3] em NanoScape, 2002, busca
traduzir intuitivamente o mundo nano desvendado pelo
microscdpio eletrdnico. A instalagdo consiste em uma
mesa equipada com uma interface que permite aos
interatores tocar particulas nano, invisiveis, assim
sentindo sua topografia.

4. O laboratério de Nanotecnologia UNESP UFSCar
USP IPEN CMDMC [4] tem gerado imagens advindas
dos microscopios eletr6nicos, que sdo retrabalhadas por
artistas que as colorem e estetizam, melhorando-lhes a
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compreensdo entre os leigos ou para exibi-las em
eventos de arte.

5. O NISE Network Visualization Laboratory at the
Exploratorium, San Francisco [5], une artistas e
cientistas para imaginarem como seria criar na escala
nano.

3. Pesquisa

A criacdo em arte nanotecnologia ainda se apresenta
dificil para os artistas. Primeiro, por estar em seus
primoérdios, ndo tendo pardmetros histdricos; cada obra é
um passo além. A condicgéo de invisibilidade no mundo
nano e a apresentacdo em suas imagens resultantes de
rastreamento em tunelamento, pelos microscopios
eletrdnicos, traduzidas por um levantamento topografico
eleva o sentido do tato & primeira ordem de importancia.
Mesmo que a arte, desde a Vanguarda histérica, busque
a integracéo de todos os sentidos, isto tem sido feito de
uma maneira que ndo satisfaz na nano arte pois aqui,
ndo existe uma condicdo fisica para tatear a matéria.

Segundo, pela dificuldade em se obter imagens de
materiais que nos interessam para projetos de arte
pessoais. Como as pesquisas cientificas estdo
concentradas em laboratérios das universidades, é
necessario que esses laboratdrios se interessem pelo
projeto de arte. Por enquanto, o que esta acontecendo, é
apenas o uso, pelos artistas, de imagens ja rastreadas.

A presente pesquisa baseia-se numa busca de algo
além do tato de objetos fisicos e tem por campo meu
interesse pessoal pela natureza, aqui representada pelas
arvores. O desejo é constatar como as moléculas, em
diferentes estados arboreos, semente, arvore adulta e
arvore petrificada, organizam-se.

A informacéo que obtive em conversa com um nano
cientista, Prof. Dr. Ricardo Azevedo, diretor do INCT
Biotecnologia, da Universidade de Brasilia, UnB, foi de
que ainda ndo existem pesquisas sobre as alteragOes
moleculares presentes nesse processo. Portanto, minha
proposta poderia ser de muita utilidade para essa
constatacao.

A percepcdo de como interferimos nas moléculas,
tdo-s6 por nossa aproximacao, alimenta a imaginacdo do
artista que ha um século vem buscando meios de
interagir com o mundo, em seu trabalho. Sera possivel
tornar isso sensivel ao interator? De que maneira?
Metaforicamente, mecénica ou tecnicamente? Ou essa
percepcdo serd ainda impossivel com as técnicas e
aparelhos hoje disponiveis? Entre as obras realizadas
dentro dessa perspectiva, destaca-se a ja citada
NanoScape, 2002, de Christa Sommerer. Vesna e
Gimzewski tentam algo semelhante em outra abordagem
em Nanomandala quando o video da criacdo de uma
mandala por monges tibetanos é projetado em areia, a
qual somos convidados a tocar e manusear. Lembremos
que o video se inicia com a imagem de um grao de areia
no microscopio eletronico.

4. Historia da Arte Digital

Quanto ao que consta da Histéria da Arte Digital,
onde esta pesquisa se enquadra, pois 0 material nano é
revelado pelo microscopio mediante um programa
computacional e retrabalhado por outros, ela esta se
formando pelos trabalhos dos artistas, pelos textos
tedricos que os acompanham e pelo de curadores. A
critica ainda esta incipiente demais.

A mais completa publicacdo sobre o assunto que
conheco € Media Art History, de Oliver Grau, publicada
pela MIT Press, 2007. Nela o autor chama a atencdo
para a necessidade de sua inser¢do na Histéria Geral da
Arte, como outro segmento técnico, j& que o uso da
ciéncia e da tecnologia sempre fez parte do processo de
criagdo artistica. A Arte em Nanotecnologia ndo esti
nela representada.

Dentre as poucas publicagdes sobre o assunto,
destaco Nanoculture. Implications of the New
Technoscience, organizado por Katherine Hayles,
publicado por Intellect Books, UK, Bristol, em 2004.
Igualmente importante é o artigo de Vitoria Vesna
“Seeing the World in a Grain of Sand: The Database
Aesthetic of Everything” constante do livro organizado
por ela, Database Aesthetics. Art in the Age of
Information Overflow, University of Minnesota Press,
2007. A publicagdo homodnima que acompanha a
exposi¢do Nano: Poética de um Mundo Novo, 2008,
Museu de Arte Brasileira- MAB FAAP, S&o Paulo,
pode ser considerada importante dentro da Histéria da
Nano Arte, principalmente por ser a primeira e Unica,
até o momento, publicada no Brasil, e é bilingte, e foi
organizada pela curadora, autora desta pesquisa.

5. A Instalagdo

A instalacdo proposta parte de trés imagens a serem
rastreadas no STM: de uma semente, de uma Aarvore
adulta e de uma arvore petrificada com 200 milhdes de
anos. O resultado intencionado seria poder ver
(tateando) a topografia das moléculas das amostras.

O som tera a participacdo do compositor brasileiro
Wilson Sukorski e ele tenta a possibilidade de unir o
tatil ao sonoro.

A originalidade do projeto reside em ir além das
imagens, animando-as, pois sabemos que o mundo das
particulas estd em um constante movimento, e as
representacdes geradas nos microscopios eletronicos
ainda séo, na maioria, estaticas. Depende da imaginacdo
do artista torna-las vivas, i.6, dar uma idéia de como
seria se pudéssemos adentrar esse nano mundo com leis
diferentes das da fisica tradicional. Nele, um objeto
amassado, fica assim se ndo exercemos uma forca
direcionada e localizada para desamassé-lo; no da nano,
as moléculas podem ou ndo se recompor por si.

6. O Processo

219



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimarées, Portugal

Esse processo devera ser longo até ser obtida uma
resposta satisfatoria; considera-se possivel usar o 3D
Max para as animacdes, uma vez que as imagens de
microscopia eletrdnica sdo em 3D. A dificuldade é
tornar interativo o resultado de um programa fechado.
Nos artistas estamos navegando em um mundo cego,
mas fervilhante de informacgGes.

Como tornar uma imagem tatil sem recorrer ao que
sempre se fez: relevo ou escultura? Existem luvas com
sensores que ja tém sido usadas em obras de realidade
virtual, principalmente na CAVE. Sommerer, em
NanoScape, equipa o0s interatores com uma interface de
anéis magnéticos, para interagir com uma mesa
sensorial, onde atua uma forga atdbmica simplificada,
simulando topografias em movimento constante. Seré
possivel a percepcdo tatil sem interfaces dessa natureza?

Em arte, sempre foram usados métodos alternativos
para ampliar a imaginagédo, na Bauhaus, Johannes Itten,
em suas aulas de desenho, introduziu o toque cego como
ferramenta de percepgdo visual. A modelagem com o0s
olhos vendados era parte importante da escultura de
Degas.

Tento buscar algo de inovador, penetrando em
minhas vivencias e memdrias pessoais, nas décadas de
70, 80, em Los Angeles quando se estava vivendo a
febre da New Age, o corpo sendo considerado um
valioso e indispensavel componente do espirito. Gurus
faziam experiéncias com um som muito alto, para fazer
vibrar o corpo e entrar em Samadhi.

Os tanques de flutuacdo, onde se permanecia por um
longo tempo fechado boiando, em soliddo e siléncio, ao
mesmo tempo visavam tornar possivel experimentar as
sondas alfa do cérebro e agucar o sentir o corpo de uma
maneira nova.

O projeto dos artistas Robert Irwin e James Turrell
[6], na Cémara Anecoica da UCLA, o qual foi
apresentado como sua obra de arte para o Art and
Technology Program do LACMA, 1970, consistia na
experiéncia de novas percepcles corporais. Apds horas
dentro desse recinto, completamente isolados de todo
som e vibracdo da Terra, era possivel perceber o sangue
fluindo e a respiracdo como algo muito vivo; o som
torna-se tatil. No Brasil contemporaneo desses
acontecimentos, podemos lembrar toda a obra de Lygia
Clark.

Ndo é sem razdo que Victoria Vesha e James
Gimzewski se posicionam no budismo para buscar um
correlato da construgdo do universo do menor para o
mais complexo, em Nanomandala. A obra conjunta dos
dois propicia um encontro com nosso  COrpo
transportado para os mistérios da fisica quéntica.
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Percebo que é nesse campo ndo académico que seré
possivel encontrar um meio diferente de se expressar o
mundo tatil da nano.

7 . Conclustes

A vivéncia cientifica do mundo nano no dia a dia do
uso dos microscépios eletrbnicos altera a percepgdo do
mundo da fisica tradicional, newtoniana, onde vivemos.
Passar horas a fio dentro dessa vivéncia seria uma
experiéncia a ser vivida pelos artistas.

Na minha maneira de perceber, 0 uso estético de
imagens desses microscopios equivale ao que era
desvelado pelos microscdpios 6ticos no século XIX.
Toda a cultura, cientifica e artistica, estava voltada a
reducdo de elementos minimos constitutivos do todo
como processo de formagdo de conhecimento.

Se, 0 microscopio acromatico levou & percepcao de
formas novas que inspiraram os artistas, a escala
revelada pelo STM - microscdpio de tunelamento por
varredura demanda uma arte de experimentacdo de
novos modelos comportamentais. Neste século, a
complexidade passa a ser a base da estrutura do
conhecimento, a busca do mais complexo vai partir do
minimo, do mundo nano.

A procura dos artistas se amplia para apresentar
experiéncias poéticas com base em dados cientificos que
nos permitam perceber como se comportam o0s &tomos e
moléculas em seu proprio mundo sem que sejam uma
ilustragcdo ou permanecam so6 no visual.
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Resumo — Neste projecto iremos descrever
uma abordagem ao conceito de aprender a brincar, mais
especificamente, facultar simples conceitos matematicos
para criancas numa faixa etaria dos 5 aos 7 anos através
da interaccdo com um jogo de computador. Pretende-se
fundir o factor de divertimento com a aprendizagem de
uma forma inovadora de modo a ilustrar o potencial
pedagdgico dos jogos ao desenvolver uma aplicacdo que
funcione como uma ferramenta auxiliar no ensino e na
aprendizagem da matemaética durante a Educacéo Pré-
Escolar de forma interactiva estimulando na crianca
multiplas competéncias.

Keywords —  Matemadtica, jogos por
computador, XNA, educacéo, aprendizagem.

I. Introducéo

A industria dos jogos digitais cada vez mais exerce
uma influéncia considerdvel na vida das criancas e
dos jovens, surgindo a oportunidade de utilizar os
jogos para criar experiéncias de aprendizagem que
sejam interessantes e permitam ao sujeito adquirir ou
refor¢ar conhecimento divertindo-se[1, 2].

Através dainteraccdo com esta aplicacdo, pretende-
se aprofundar as competéncias matemdticas a
desenvolver nas criangas, ao obter conhecimentos
acerca da geometria, do nimero e das relagdes
numéricas dando uso a tecnologia. Além dos
conceitos puramente matematicos tentou-se transmitir
as criangas o conceito de peso/massa de cada objecto
associado a um valor numérico.

O projecto foi concebido e idealizado de raiz com o
objectivo de proporcionar uma plataforma de
aprendizagem para criangas em educagdo pré-
escolar.

A teoria de desenvolvimento cognitivo de Jean
Piaget afirma que a aprendizagem depende
fundamentalmente de ac¢Bes coordenadas do sujeito
[3]. Nesta acep¢ao, tentou-se proporcionar as criangas
situagBes que visem a aquisicdo ou aperfeicoamento
de competéncias matema-ticas em torno de uma
pedagogia construtivista. Por pedagogia construtivista
entende-se a construgdo do conhecimento de
experiéncias sucessivas [4].

Segundo Piaget [3, 5] existem 4 estadios principais
durante o desenvolvimento cognitivo. Consideremos
uma fase de transi¢do entre 0 2° e 0 3° estadio.

No 2° estadio denominado por pré-operatério e
compreendido entre 0s 2 e 0s 7 anos de idade, em
média, surgem o0s primeiros esgquemas de natureza
|6gico-matemética onde as criangas, interagindo com
objectos e atraves de exercicios de repeticdo

espontanea, chegam ao dominio e generalizacdo da
accéo.

O 3° estadio caracteriza-se pelo aparecimento das
operacdes e as acgdes no pensamento e abrange 0s 7
aos 11 anos de idade. Denominado por operatério
concreto devido a capacidade da crianca para
solucionar problemas especificos, usando objectos
concretos para traduzir as acgGes em conceitos como
os nimeros e relagles. Através de objectos, a crianca
ja é capaz de compreender a propriedade transitiva, a
conservagao do volume, da massa e do comprimento.

Pela definicdo de estadios de Piaget a aplicagdo
desenvolvida destina-se a criangas entre os 2° e 3°
estadios, tendo sido utilizadas estas aferi¢des para
atingir os objectivos definidos.

Ao longo do desenvolvimento do projecto foram
realizadas reunifes com os Educadores de Infancia
qgue participaram na especificagdo de conteldo
pedagdgico e validacdo dos processos de interaccao,
assim como testes intermédios do jogo e utilizacio
com 15 criancas de idades compreendidas entre 5 e 7
anos.

As competéncias a desenvolver foram definidas,
em colaboracdo com os Educadores de Infancia,
como sendo:

e Descobrindo o nimero:
0 ldentificar os nimeros e o sistema de
contagem
0 Quantificar objectos e elaborar a
cardinalidade
0 Desenvolver competéncias numéricas
¢ RelagBes numéricas:
0 RelagBes entre nimeros
0 Desenvolver competéncias aritméticas
«  Desenvolvimento da motricidade fina
e ldentificagdo/classificacdo de objectos
e Seguéncialégica e temporal
*  Nogbes de massa/peso dos objectos

O projecto implicou uma equipa de 4 pessoas ao
longo de 5 meses, tendo participado nos testes de
jogabilidade e pedagogia mais 9 adultos e 19 criangas
ejovens. Foram criadas 36 Classes com mais de 8 mil
linhas de cédigo C#.

I1. Jogos

Foram desenvolvidos 6 mini-jogos que incluem a
contagem de unidades e dezenas, ordenagdo por
tamanho ou idade, operagdes aritméticas tendo em
conta 0 peso dos objectos utilizando uma balanca
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virtual, construcdo de segquéncias de objectos e
agrupar conjuntos tendo em conta a classificagcdo e
contagem de objectos. Ao longo desta sec¢cdo vamos
detalhar os mais significativos.

Para coeréncia global do jogo, a interface,
interaccdo e mecanismos de reforgo mantém-se ao
longo do menu principal e de todos 0s mini-jogos.
Para os jogadores que o pretendam, esté disponivel a
“Ajuda’ que mostra um video de aguns dos
processos de interaccéo.

Na llustracdo 1 é possivel observar o ecrd do mini-
jogo 1, onde o objectivo consiste em associar um
nimero a plataforma adjacente ao conjunto de
vegetais. Através de cores assumidas pela plataforma
passa-se 0 conceito de correcto (verde), errado
(vermelho), ou orientagdo incorrecta do numero
(amarelo). O jogador recebe pontos por cada
contagem efectuada de forma correcta, e se no fim
conseguir resolver todos, recebe uma mensagem de
congratulagéo de forma a reforgar positivamente a
crianga.

o

e—1 L L L

(O—

4] ldl

A vvvvw

lustracdo 1. Contagem de conjuntos, mini-jogo 1

il

No mini-jogo 3 possibilitamos ao jogador brincar
com uma balanca virtual, estabelecendo contacto com
0 conceito de massa dos objectos, em que cada
objecto tem uma massa diferente, como é o caso das
caixas com numeros, sendo 0 seu peso 0 nimero
correspondente. E ainda possivel efectuar operacdes
aritméticas entre os varios objectos como podemos
verificar nallustracdo 2 em que se mostracomo 3+2 é
igual a5, nogdo ndo trivial para criangas de 5 anos.

O mini-jogo 6 (llustragdo 3) junta os conceitos de
contagem e associagdo por comparagdo. Consiste em
colocar o nimero dos vegetais indicado em cada saco.
E possivel rasgar o saco se for aplicada forga
suficiente. Neste caso 0s vegetais caem e o utilizador
recebe menos pontos. A forma como o0 saco rasga néo
€ determinista podendo rasgar em mditiplos pontos
conforme a dindmica que o jogador imprimiu ao
objecto. N&o sendo trivia esta descoberta
(maioritariamente sO os jogadores mais novos a
descobrem de forma espontanea) torna-se um foco de
interesse acrescido pelo factor lGdico que representa
pOr 0s objectos e sacos a chocar uns com 0s outros.
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llustracdo 3. Contagem e associa¢do, mini-jogo 6

Neste mini-jogo, como alids em todos os outros,
manipular os objectos, brincando com 0s pesos, com
a dindmica, a gravidade e descobertas, tornava-se t&o
atraente quanto viciante ao ponto de nas sessdes de
testes com criangas, jovens e adultos ser vérias vezes
necessario terminar de forma explicita as sessdes de
teste porque se tinha ultrapassado em muito o tempo
disponivel.

111. Desenvolvimento

Para desenvolver o projecto foi utilizado o
Microsoft XNA® Game Studio 3.0 [6] que consiste
num conjunto de ferramentas que permitem o
desenvolvimento de jogos para Microsoft®
Windows®, e Microsoft® Xbox 360®.

A linguagem de programac&o utilizada foi o C#. O
XNA esta disponivel de forma gratuita e faculta kits
basicos para desenvolvimento rdpido. Neste projecto
em particular, a plataforma avo foi o sistema
operativo Windows®, embora com pequenos ajustes
possa ser facilmente transposto para a Xbox 360®.

O contetido do jogo, fotografias e grafismo, foi
criado e desenvolvido especificamente para o jogo.

Uma das atracgdes do jogo é a forma como as
criangas manipulam os objectos e 0 modo como eles
respondem ao feedback do utilizador. Para incutir
uma sensacdo de realidade a forma como os objectos
se comportam na aplicagdo, foi utilizado o motor de
fisica Farseer Physics Engine [7], software open
source para a plataforma .NET da Microsoft®, que
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suporta variadas caracteristicas fisicas como
gravidade, forca, torque, colisdes, molas e juntas.

O motor de fisica fornece um conjunto de
ferramentas que facilitam a criagdo de um ambiente
de base composta por Geom (geometria) e Body
(corpo). Os parémetros, assim como a forma do
objecto, interligacbes (juntas), coeficiente de atrito,
elasticidade, forgas, grupos de colisdo, sdo definidos
através de programagdo OO. O gjuste dos valores de
cada par@metro revela-se critico para se obter os
efeitos desgjados do ponto de vista fisico, cinético,
pedagdgico, ltdico e de interacgao.

Devido a complexidade de alguns objectos, a sua
criagdo implicou a agregacdo de objectos geométricos
simples. Por exemplo para simular fisicamente as
cordas que compdem o0s sacos do mini-jogo 6
(llustrag@o 3), cada corda foi construida com um
agregado de quadrados interligados por molas. Foi
critico 0 guste da elasticidade das molas que
compdem a corda de modo a permitir que, caso o
jogador forcasse um objecto contra um saco,
ocorresse 0 rompimento: um valor demasiado baixo e
o rompimento faziase com facilidade, sendo
desinteressante e inapropriado do ponto de vista
pedagdgico, um valor demasiado ato ndo permitia
romper. A descoberta do “romper” ficava por conta
do utilizador explorador. Como noutros mini-jogos
deste projecto, esta e outras descobertas e efeitos
aumentaram de forma significativa o interesse e a
adesdo por parte dos jogadores, fenémeno que a
teoria da motivagdo explica[8].

Em alguns casos foi necessario efectuar alteracoes
ao préprio motor de fisica para suportar novas
funcionalidades. Por exemplo no jogo da balanca
(llustracBo 2) foi necessario acrescentar a classe
Geom o atributo que determina a soma, em tempo
real, do peso resultante de objectos em colisdo. Por
outro lado, uma balanca de bracos é um sistema de
alavancas. Esta simulacéo original do motor de fisica
€ tdo precisa que, mesmo no caso de termos os
mesmos pesos nos dois pratos da balanca, uma
diferenca minima da distncia dos pesos ao eixo
impossibilitava o equilibrio. De modo a obter o efeito
pedagdgico pretendido de a balanca mostrar
equilibrio com pesos iguais, foi necessario criar de
raiz a Classe Balance que simula o comportamento de
uma balancareal.

IV. Testes

O projecto foi desenvolvido em parceria com o
centro de aprendizagem Tutor Time, com o0s
educadores a participarem e contribuirem ao longo do
processo de desenvolvimento do projecto [9].

Nesta instituicdo foram efectuados testes de
usabilidade e de aceitagdo com uma turma de 15
alunos com idades entre 0s 5 e 0s 7 anos.

A equipa de desenvolvimento e os Educadores ndo
interferiram com os alunos no processo de exploragdo
do jogo. Em termos de interac¢do verificou-se existir
uma ligeira curva de aprendizagem, j& que
inicialmente as criangas mais novas tiveram
dificuldade em manipular os objectos. Ao fim de
muito pouco tempo j& estavam habituadas e
conseguiam controlar os objectos. V erificou-se que 0s
mais velhos tiveram mais facilidade.

As criancas mais jovens tinham alguma dificuldade
em perceber o objectivo de cada jogo, sendo normal
devido & sua maturidade mental ser inferior, mas
através de tentativa e erro conseguiram resolver os
desafios.

Algumas vezes verificou-se um fendmeno
interessante, que foi o facto de quando surgia alguma
frustragdo, as criangas atiravam 0s objectos
divertindo-se com a forma como os objectos se
comportavam e colidiam entre si. Nestes casos o
objectivo pedag6gico do mini-jogo era alcangcado
guando o Educador, sem revelar a solucéo, intervinha
pararecentrar a crianga no objectivo do mini-jogo.

Todas as criangas mais vel has conseguiram resolver
todos os mini-jogos de forma esponténea e rapida.

Através de sinais corporais conseguimos avaliar o
grau de interesse dos alunos, que se verificou elevado,
devido as cores apelativas, a forma como os objectos
se comportavam e interagiam, e aos sons gque surgiam
das accles efectuadas. Quando  resolviam
correctamente  um problema, as criangas eram
reforcadas de forma positiva através de uma
mensagem de congratulagdo e um sinal sonoro
positivo. Em relagdo aos reforgos negativos, optou-se
por apenas utilizar a cor vermelha para assinalar algo
gue estava incorrecto, tentando reduzir ao minimo o
reforco negativo.

V. Dificuldades encontradas

Ao longo do desenvolvimento do projecto surgiram
varias dificuldades que foram importantes no seu
amadurecimento ao ultrapassarmos certos obstacul os.

Inicialmente trabalhdmos com gréficos de baixa
gualidade, porque ainda estdvamos a definir a
jogabilidade e a estrutura do jogo. Numa fase mais
avancgada surgiu a necessidade de inserir imagens de
gualidade para tornar a experiéncia visual mais
agradavel, desde que fossem proprietérias de forma a
ndo infringirmos nenhum direito de autor.
Ultrapassamos esta dificuldade efectuando nés
préprios a producdo dos nossos gréficos através de
fotografias e de montagens.

A faixa et&ia escolhida para o publico-alvo do
projecto também dificultou um pouco o processo da
criacdo dos desafios, ja que entre uma crianca de 5
anos e outra de 7, a maturidade mental é dispar. Ent&o
surgiu o problema de criarmos desafios que fossem
adequados tanto para criancas de 5 anos como para
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criangas mais velhas. A dificuldade foi encontrar um
equilibrio entre termos um jogo desafiante ou
frustrante consoante o grau de dificuldade ou o nivel
eté&rio. O interesse que o jogo alcangou ultrapassou as
nossas expectativas na medida em que até os adultos
que testaram o jogo ficaram cativados.

Para quem esté a desenvolver o projecto, por vezes
torna-se um pouco viciado nas solucbes encontradas.
Nesse sentido os testes vém contrariar essa situacao,
contribuindo para criar uma aplicagdo “ children-
proof”. Durante os testes as criangas efectuavam
accBes das quais ndo estdvamos a espera, ou nem
tinhamos pensado nelas, e em alguns casos levavam a
aplicac@o a bloguear. Este processo foi importante
paratornar a aplicacdo robusta.

Apés ter criado 0os mini-jogos, surgiu a necessidade
de criar varios niveis para cada mini-jogo, de forma a
aumentar a longevidade do projecto como jogo. Para
a automatizagdo da criagdo dos niveis optou-se pela
solucdo dos nivels serem definidos num ficheiro de
especificacdo, lidos em tempo real pelo jogo, que
constréi de forma automatica os niveis no ecra.

V1. Conclusdo

Com o desenvolvimento deste projecto pretendeu-
se a criagdo de um jogo para incentivar numa
actividade ludica as criangas de forma a adquirir e
aprofundar conceitos basicos de matemética.
Verificou-se que, com uma ligeira curva de
aprendizagem, as criangas realmente divertiam-se a
aprender, o que é considerado uma mais-valia.

Foram adquiridos véarios conhecimentos na area de
producdo de jogos, de programagdo orientada a
objectos, e na producdo de contetidos multimédia.

Podemos afirmar que 0s jogos possuem um
potencial de educacdo tremendo, ja que permitem as
criancas explorarem ideias em mundos virtuais,
acumularem experiéncia e ficarem absorvidas por
disciplinas que no contexto normal das aulas, no
ensino como 0 conhecemos, ndo representam uma
area de interesse nem de lazer.

Embora os jogos se situem no mundo virtual, ao
criar jogos interessantes com conceitos pedagdgicos,
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potencia-se a capacidade de tornar a aprendizagem
em algo para ser aplicado no mundo real [11].
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Meridiend

Michael Filimowicz

MERIDIEND is a work of net art combining literary
writing and digital photography to explore a variant of
psychogeography, defined by Guy Debord as "the study
of the precise laws and specific effects of the
geographical environment, consciously organized or
not, on the emotions and behavior of individuals’ and “a
technique of rapid passage through varied ambiences.”*

The photographs are both global (drawn from images
Filimowicz has already taken on journeys in various
countries) and local (for the most part new images
produced on road trips throughout southern British
Columbia, in the vicinity of Vancouver, where we live).

The texts are from Filimowicz’s previous publications
aswell as new texts written for this work. The writing is
multi-genre and includes stylizations in creative
nonfiction, science fiction, prose poetry, autobiography
and experimental modes.

All texts and images are original to Filimowicz (i.e.
non-appropriated).

The approach to psychogeography in MERIDIEND is
to explore the interstices between writing and the real
places that served in some way as a point of contact for
these texts. Neither text nor image "explain® or
"caption” the other, but rather viewing and reading
relies on the memory of each, as texts and images are
not viewable simultaneously. Furthermore, our

approach rejects the "anti-ruralism” of the Situationist
dérive

with its urban obsessions, and engages the poetic and
dialectical tensions between city and country.

MERIDIEND explores the layering of multiple
dérives. There is an initial double-dérive, which is the
production of the photographs taken in an ambulatory,
“aimless’ fashion, “a technique of locomotion without a
goal” as Debord put it, and this is coupled with writing
crafted in a similar fashion, often in response to the
places shown in the photographs. What isreveaed is the
autonomy of these two processes (photography and
writing) which can share a common “origin” (an
inspiration by the “same place”) but also ultimately
diverge radically due to their inherent differences.

Another layer of dérive is that offered by Tzankova's
interface, namely the experience of the interactor who
can drift amongst these texts and images in either
random or systematic fashion, or some combination
thereof. The buttons which are the means of navigation
are not numbered, nor do they constitute “frames’
showing thumbnail reminders of the images, as though
stockpiled or cataloged. Once the image has been
replaced by its accompanying text, it cannot be easily
gotten back to unless an effort has been made by the
viewer-reader-drifter to keep track of their moves, atask
that becomes more difficult as this project approaches
its aimed-for scale of at least 100 sets of combinations.

* Citations from Debord can be found online at
http://www.bopsecrets.org /S1/2.derive.ntm and
http://www.bopsecrets.org/Sl/report.htm
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Stepping on the Light

Michael Filimowicz

Stepping on the Light is part of a series of works
exploring the creative potentials of extremely portable
digital devices. This work was shot with the camcorder
feature of a credit-card sized digital camera, and
explores two extremes of video display scales, that of
pocket video and large scale projection. The protagonist
of this video is modeled on the notion of an avatar in a
virtual space, only this avatar is wandering “real space”
(downtown Chicago) in a semi-virtual environment
(video footage). The duality of the layered image aims
to illustrate this split-subjectivity of real and represented
walker/avatar navigating in a not-quite-aimless fashion

through the Cartesian grids of the urban matrix, a grid-
space aso redolent of game environments.
Traditionally, Cartesian coordinates have aimed at
Control, Predictability, and Accuracy in the modeling
and manipulation of space. The approach of the
protagonist in Stepping on the Light is to highlight the
embodied and pleasurable aspects of navigation. The
noise in the imagery, an effect of the technology of
portable image capture, is reproduced in the soundtrack,
which marries noise and video game soundscapes.
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Over the Limbo

Chiara Passa

I'm a new media artist based in Rome. | studied at
Salerno’s Artistic Lyceum and at Fine Arts Academy of
Naples and Rome. After that, | got a Master in “New
Audiovisual mediums’. My artwork combines different
media as: animation and video installation, interactive
projects on internet-art and digital art in public space
and site-specific artworks.

“Over the limbo” http://www.chiarapassa.it
/overthelimbo.html is an interactive video installation.
The artwork aims to connect and merge the virtual
world of Second Life with the real world, in order to
create a sort of fourth dimension that seems as an
extension of our perceptions. “Over the limbo” probes
the notion of space, or better of place, in order to search
new possibility and dimensions that the digital world,
not so much separated from the real one, offers to us.
The installation transforms a tangible atmosphere into a
‘limbo’ where the viewer's socia identity is in question.
In fact, the spectators can share with the avatars, outside
Second Life, the same time and the same place. The

audience is called to cope with a digital visual extension
of time and space. The wall that displays “Over the
Limbo” turns itself into a place in which both the
landscapes overlaps and users interact with the avatars.
Universe and meta-verse are trapped on the borderline
of areal-scale-surreal-dimension. A performance ideais
the base of this artwork. The spectator is into a place (I
had invented the term: "Super-place”) that constructs a
sort of three-dimensional virtual area that eludes the
corporeal limits.

I’ve designed "Over the limbo" using the software
After Effect and Quartz Composer. With Quartz
Composer I’'ve imported scenarios of Second Life, in
real time, on the computer. At the same moment some
web-cam, from four pc, connected to various patches in
Quartz Composer, films the viewers and projects them
to the middle of a virtual atmosphere. I've used some
software effects to merge this space with the
surrounding reality.

227



ARTECH 2010 -5th International Conference on Digital Arts, 22 & 23 April, 2010 — UM, Guimaré&es, Portugal

Cursor Caressor Eraser

Michael Filimowicz, Melanie Cassidy, Andres Wanner

Cursor Caressor Eraser is an interactive installation
and online artwork exploring the erotic image and the
seductive potentials of tangible interfaces. Interactors
caress a sculptural and touch sensitive interface that has
been derived from body molds. The sensing elementsin
the interface trandate caressing movements into
erasures of digital photographic imagery, producing
complex layers of intimacy and play.

The interaction with the electronic sensing elements is
based on the principle of a Theremin - an early
electronic musical instrument. As users begin to touch
the interface, the changing resistance and capacity of the
surface are visualized as intermingling images of bodies
and skin.

Cursor Caressor Eraser is an interactive installation
and net artwork exploring the erotic image and themes
of intimacy and play. Gestures of the interactors are
treated as "caresses' which produce erasures of digital
photographic imagery, create visual palimpsests of
bodies and skin.

The interface shown here has been "denuded"- the
sensing elements are in the fabric overlying the shown
interface- the included photo shows the derivation of the
forms to be caressed from casts of the body arranged as
a"landscape" to be explored by the interactor.

The work aso functions as a net art-only work, with
the interactor using a standard mouse or track pad.
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The Walls Have Ears, 2009

Filipe Pais

The ear favors no particular “point of view” we are
enveloped by sound. It points a seamless web around us.

We hear sounds from everywhere, without ever
having to focus. Sounds come from “above,” from
“below,” from in “front” of us, from “behind” us, from
our “right,” from our “left.” We can't shut out sound
automatically. We simply are not equipped with earlids.
Where a visual space is an organized continuum of a
uniformed connected kind, the ear world is a world of
simultaneous relationships.

Marshall McLuhan, Quentin Fiore (The Medium is
the Massage: An Inventory of Effects)

Every place has its own identity. Smell, light, colour
and sound gather to define a unique place that our
sensory system is able to recognize.

The walls have ears is an attempt to “materiaize” the
sound essence from a certain place.

A virtual audiovisua multicellular system grows
based on the sounds from the surroundings. The system
phenotype is defined by the genotype (algorithm),
environmental conditions (sound events) and random
variation. Through this audiovisual web, one might
contemplate by both visual and auditory channels, an
orchestration of sounds snippets tracked over time, that
might provide or not, musical meaning.

Fig. 1 The walls have ears
v.01 screen 02

Fig. 2 The walls have ears
v.01 screen 01

A network of sound sensors is spread over the
building or defined space in order to capture sound
events above a defined threshold. Whenever the
threshold is crossed, a new cell is born and appears on
the visualization screen in the form of a circle (see
pictures 1 and 2 on the next page). Each cell
morphology is defined by the respective sound event
characteristics — amplitude, and its “memory” contains
the sample of the sound event itself. These memories are
accessed when cells get closer from each other thus, one
is able to listen fragments of that space sound activity
through the system interactions.

As time passes, older cells die and new sounds bring
new cellsto life.

This sound memory organism might also bring to one's
mind the image of an omnipresent

Orwellian mechanism capable to track, record and
analyse private sound data. The walls have ears remind
us that technology omnipresence and its user-friendly
qualities might work in a reverse way and serve less
noble proposes.

The piece runs an algorithm coded on Processing and
uses Sonia Sound Library for sampling proposes. The
physical set-up consists in a computer, a TFT screen, a
sound card, small electret microphones and headphones.

ST

Fig. 3 and 4 The walls have ears v.02 screen 02
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| am Not Dead But | am Divided
Theaterproject With Constant I nteractive Web Documentation

Paul Wiersbinski

The project ,| am not dead but | am divided* was
carried out in a gallery space in the very middle of the
city of Frankfurt am Main in Germany. All participants
lived and worked for the duration of three weeks within
the space and therefore were in constant interaction with
the public. In order to carry out the project we received
several theater funds and were obligated to create a
dramatic play in the end of the rehearsas, when
nevertheless most of us were more interested in the
social process happening and in the reactions of the
audience.

Due to our very presence right in the city heart we
faced a very strong public feedback, ranging from
people visiting us every day and eating and producing
with us to others insulting us quite harshly and calling
the police.

One of the ways in which we wanted to document this
process was a normal Webblog, on which we constantly
uploaded photos and videos while still being in the
middle of the artistic process. After a while we also
started handing out the password to members of the
public, who were interested in participating in the
project. This led to an alternative way of narration in
opposition to the often conventional fashion in which
theater treats text and literature, since all the content
both in the public space as well as in internet was
influenced by various fractions, perceptions and
aesthetics. Various people did aso take pictures and
videos by themselves and published them on their own

websites, creating an even more subjective outcome of
the project.

This presentation led to further confusion within the
audience and us. Interestingly a lot of people could not
cope with the idea of a public funded and open process
within the city, which obviously had no other aim then
create an open platform for communication. All these
different experiences culminated in the fina
performance which was also screened in the internet and
highly based on interaction rather than creating a fixed
order of events.

Looking back this project was much closer to a
postmodern and shared authorship approach than any
other performance format we ever took part in.
Especially in the connection and interaction between
real and virtual events and the possibilitiesit created.

The project could be presented in images, texts and
videos and an overview on some events and reactions.

Link:http://iamnotdeadbutiamdivided.blogspot.com
Linksto Previous Talks
http://www.interfiction.org/abstracts-cv/paul -
wiersbinski/
http://networkcultures.org/wpmu/videovortex/video-

vortex-split/program
http://www.videonal e.org/394.html
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The Waterwalker (2009)

Joaguin Gasgonia Palencia

Artist's Statement The earth is three-fourths water, a
liquid medium that is essential not only to human
biological survival but to his general well-being, his
culture and his vanities. Now that the crust he has
occupied has been despoiled to such a horrifying extent,
Man has cast his covetous eyes on the watery
environment that composes our streams, our rivers and
our seas. Not having learned his lesson despite the
spectacular weather reversals that has claimed a lot of
lives even in the most advanced countries of the world,
he now has overfished the seas to the extent that science
is unsure if fish stocks will ever rebound to what it was
in its healthy state. This ongoing desertification of the
last frontier due to Man’s unbridled greed and ignorance
is threatening to finally seal the disappearance of
thousands, maybe millions of species, some yet
unknown, unstudied. We, therefore, are not in a position
to know how valuable, how priceless these species are,
or were, with regards to their sustainable use to further
our quality of Life. The Waterwalker is an attempt to
opens Man's eyes to the beauty as well as the
unseverable link of this watery ream’s well-being to
his own survival. It allows most of us, mere spectators
in the ongoing battle for conservation of species , and
maybe armchair snorkelers and divers, to experience for
ourselves the pregnant stillness and majesty of our
oceans. It is the artist’'s hope that this oeuvre will
enlighten unknowing minds, open closed ones and
galvanize action towards rectifying unhealthy attitudes
and viewpoints; all towards a goa of sustainable use
and coexistence between Man and Nature.

Contents The video installation will consist of three
screens — a large rectangular one suspended about
thirteen feet up in the air, on which the main video of

the underwater scene will be projected and seen from its
underside. Six LCD projectors, suspended above this
screen, will project a dynamic scene of the underside of
the boat seen moving from one end of the screen to
Another. Other aquatic flora and fauna may be seen
traversing this scenery. The second and third screens
will be transparent ones located along the side edges of
the corridor formed on the floor by the large overhead
screen, and on which short and ghostly flashes of fish
and underwater fauna will be projected. The audience
will enter the installation through one end, with the large
screen overhead showing the underside of a moving
boat, giving the audience the experience of walking
underwater underneath the boat. On walking to the other
end, the audience will be surprised by fast moving fish
on the sides of the path, as well as ambient sea sounds.
The entire installation will give the audience/interactor
the feeling of walking on the seafloor underneath a
moving boat and in the midst of swimming silvery fish.
Production Process The video footage will be taken in-
situ in the Calaguas Islands off the coast of Camarines
Norte province in the Philippines. A double-outrigger
boat will be used to go to the islands where an
underwater video camera will be used to shoot the boat
from below. All underwater video footages will be shot
on location in the Calaguas over two to four days
depending on good weather and the condition of the sea.
The video editing will be done in Manila, and the
animation will be created with the Animation Workshop
of the Our Lady of Lourdes College Foundation. The
finished video will then be taken by the artist and his
team to site for installation.
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Your Life, Our Movie

Fernando Velazquez, Bruno Favaretto & Francisco Lapetina,

Your life, our movie" é uma instalagdo interativa que
utiliza a base de dados do site flickr.com para realizar
um filme coletivo em tempo real.

As pessoas sdo convidadas a digitar palavras chaves
que disparam um script on-line que busca por imagens
etiquetadas com tais palavras chaves na base de dados
da popular comunidade on-line. O script on-line
seleciona 3 imagens de cada palavra chave para compor
pequenos clips de video. Ao mesmo tempo que as
imagens sdo mixadas, as palavras chaves, ou etiquetas,
sd0 impressas na tela de projecdo funcionando ao
mesmo tempo como roteiro e legenda do filme
convidando a fazer conexdes semanticas e poéticas entre
as imagens e palavras contidas nas 3 superficies de
projecdo nas quais o filme acontece.

YLOM conjuga duas logicas, a humana e a
maquinica. Quando somos ndés que inserimos as
palavras chave, o fazemos em referéncia aos nossos
interesses imediatos, a nossa meméaria e sempre dentro
da légica da linguagem humana. Apés alguns segundos
sem novas palavras chaves digitadas, o sistema comeca
sua propria busca ou edicito do filme. E o
comportamento da magquina que emerge nesta hora

guando o script assume comportamentos de simulagéo
de vida artificial para fazer as suas escolhas entre as
milh&es de imagens disponiveis.

A humanidade sempre criou dimensfes imateriais
para dar sentido e compreender o mundo como 0s mitos,
as religides e os deuses, todos considerados reais, mas
na sua esséncia imateriais. Revisitando a idéia de
McLuhan segundo a qual 0os meios de comunicagdo sdo
uma extensdo do homem, toda a Noosfera (o campo da
cognicdo humana) pode ser entendida como uma
dimensdo imaterial que também nos conforma e nos
pertence na hora de estarmos e compreendermos o
mundo. YLOM materializa este "inconsciente colectivo"”
em poesia audiovisual usando a dinémica das redes:
conectividade, tempo real, colaboragdo, rizoma, etc,
esfumagando as fronteiras entre o publico e privado em
nosso mundo cibrido.

O sistema on-line encontra-se em:

www.yourlifeourmovie.org/net

Video documentation:
http://www.blogart.com/indexhibit/index.php?/installa
tion/you-life-our-movie/

“Your life, our movie”, Bienal do Mercosul — Porto Alegre, Brasil, 2009

Your life, our movie - O lugar dissonante, curadoria de Lucas Bambozzi & Clarissa Diniz — Recife,
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Seeenergy

Cristina Sylla, Ana Brandéao Carla Martins, Manuel Jodo Ferreira, Pedro Branco

Esta instalagdo consiste num painel digital construido
pelos autores. Ao interagir com o mesmo os utilizadores
visualizam formas e cores que se vao formando e
movendo de acordo com o movimento executado pelo
utilizador.

A energia esta na base de tudo o que nos rodeia.
Apesar de ndo ser visivel, os seus efeitos sdo-no, e é
devido a eles que pode ser detectada.

Todos os corpos irradiam energia, pois as suas
particulas, a uma certa temperatura estdo em permanente
agitacdo. Partindo da ideia de que os corpos possuem
um campo energético que os envolve, e que essa energia
esta sujeita a variagBes, que sdo também resultantes de
diferentes estados de espirito, propomo-nos captar a
energia que é produzida quando as pessoas interagem
com o0 seeenergy e utilizé-la de forma a criar formas e
cores.

O sistema consiste num painel digital, construido
pelos autores, com uma base de madeira em formade U,
um projector de video e uma webcam (fig. 1). O
software foi desenvolvido em Processing [2] e JMyron
[1], uma biblioteca de processamento de imagem.

A projeccdo das formas produzidas durante a
interaccdo é feita sobre um espelho posicionado no
interior do suporte. Dado que o painel é transparente
estas reflectem-se na sua superficie, permitindo a sua
visualizacdo (fig. 2-3). A deteccdo do movimento é feita
através de uma camara digital, posicionada de modo a
captar a sombra do utilizador sobre o painel digital.
Quando uma sombra incide sobre 0 mesmo, esta é
detectada pela webcam, originado a projeccéo de formas
coloridas que se vdo movendo de acordo com o
movimento projectado sobre o painel. Video em
http://www.vimeo.com/3098563

Fig. 1.

O paind digital.

Fig. 2-3. Interaccdo com o painel digital.
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Push Color - O Ritmo da Forma

VeraBighetti

O projeto foi pensado como filme que se formata e se
edita pela agdo do espectador no papel de editor ator,
autor e distribuidor, trabalhando a estética da imagem, a
interagcdo e 0 espaco imersivo.

E um projeto desenvolvido para webcams ou mesmo
cameras de celulares que se conectam por Bluetooth.

Criamos um estddio de cinema que trabalha a imagem
como uma experiéncia de percepcdo do movimento sob
0 ponto de vista da criagdo contemporénea em que ela
oferece estimulos capazes de gerar vibracBes de
movimento associadas a uma sensagdo de presenca e
imersdo. A producdo com as tecnologias digitais
apresenta, em tempo real e on-line, ndo apenas novas
perspectivas da percep¢do sensOria, mas carregam
também a presenca e 0 movimento da imagem e ao
vivo. As tecnologias digitais moveis sdo ferramentas
facilitadoras de captacdo, de processamento e de
distribuicdo no dia a dia, nos nossos deslocamentos e no
intercambio entre o0 espago publico e o privado.

Constr6i um momento, uma imagem visual
mesclando o espago, a agdo, a percepgdo e o movimento
como um prolongamento virtual do corpo em agéo.

Essa tecnologia é agenciada pela troca entre o
sensorio e o publico, a percepcdo visual e a experiéncia
do movimento, gerando 0 cinema contemporéneo
pensado como cinemética segundo Christine Méello.

O conceito de Cinematica segundo Christine Mello
(palestra no Video Brasil- Encontros SESC Videobrasil
-SESC -setembro 2007).

“@ quando o sujeito passa a ser um elemento ativo, seu
corpo redimensiona e integra 0 ambiente coletivo numa
fusdo de sensagBes, um elemento agora visual sonoro,
numa sinestesia entre atécnica e atecnologia’.

Na Wikipédia A cineméatica (do grego kinema,
movimento) é o ramo da fisica que procura descrever os
movimentos sem se preocupar com as forgas que
originam estes movimentos. Para isso, organiza
informagdo sobre a posi¢do, o deslocamento, 0 espaco
percorrido, a velocidade, a rapidez e a aceleracdo dos
COrpos.
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Cinemética é a pate da fisica que estuda o
movimento sem se preocupar com 0s motivos (forca)
que originam esse movimento. As forgas sdo estudadas
na dindmica.

Push Color é um estudo sobre a captacdo, a
experimentacdo e o0 movimento, dentro das
caracteristicas do cinema  contemporanea, isto €,
guando a imagem gera estimulos e vibracGes
relacionadas a uma presenca, numa relacdo do senti-se
dentro e fora, para que a sensacdo de imersdo ocorra.

O projeto trabalha a imagem em movimento presente
pelo corpo, deixa de ser a representacdo para ser a
presenca viva, sentida. Em Push Color a imagem se
modifica em sensagdo. Dentro da cultura visua
contemporénea trabalhamos com ambientes saturados,
com a entropia e com 0s movimentos captados pela tela
da cdmera numa experiéncia cinematografica onde a
imagem € transformada por filtros que se recombinam
dilatando a imagem em manchas dindmicas e
estereoscopicas. O projeto trabalha a imagem liquida
gue remonta aimagem pela interagcdo

Instalagdes interativas que exploram um mundo
virtual distribuido, em que o participante interage a
disténcia ou quando o participante estd no espaco da
instalacdo promove uma relagdo entre o espaco fisico e
o virtual, criando um equilibrio perfeito entre eles.

A obra promove uma relagd@o entre o espaco fisico e o
virtual, para ser interagido no virtual pelo usuario que
pode estar dentro ou fora do espaco fisico da obra
Trabalha a producéo e a distribuicdo em tempo real,
transforma e posiciona 0 observador passivo em um
elemento ativo integrado na composicdo e sensacOes
visuais, constréi um conjunto de movimento sinestésico
em uma nova relagdo entre 0 homem e méquina dentro
de um processo de rotinas geradoras de imagens que se
formatam pelo movimento.

Documentagéo sobre a obra:

http://www.youtube.com/watch?v=H_TGCFv0O8Q8

http://www.artzero.net/nt2008/index.html
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Galeria Publica paraArtes Digitais/ Public Gallery for
Digital Art/Fenix" /2009

Silvestre Pestana

O projecto Galeria Publica para Artes Digitais teve
inicio, em 2005, na XlIIl Bienal de Cerveira, com o
intuito de interrogar o conceito de galeria de arte e
espacos museoldgicos e de o integrar a0 espaco da
cidade. Pretendeu-se entdo agir, tendo presente “a
necessidade de alargar o discurso artistico a Polis’, na
esteira do conceito de “aldeia globa” vinculado pelas
tecnologias on line.

O recurso a estas tecnologias potenciaram o
desenvolvimento deste projecto através de activas
participagdes de artistas situados em diferentes paises e
continentes. Neste sentido, prevaleceu desde o inicio
deste projecto, a ideia aglutinadora da necessidade
destas participagdes artisticas a distancia se
materializarem no espago urbano, através de um suporte
do tipo outdoor, que de alguma forma permitisse a
visibilidade dessa relacdo intima da obra com o espago
quotidiano da cidade.

Desde logo, uma vez decidido o design do
equipamento urbano exclusivamente construido para o
evento, tornou-se entdo, absolutamente necessario, que
as intervencdes artisticas a distancia revestissem aforma
de ficheiros digitais que posteriormente permitissem a
sua manipulagdo e impressao.

De acordo com estas premissas, a sequéncia inicia
deste projecto artistico baseado em participacGes

artisticas a distancia (de 2005 a 2007) consistiu no
convite a diversos artistas internacionais a enviarem as
suas obras sobre a forma de producdes digitais. Apds a
sua recepcao, estas obras recebidas sobre a forma de
ficheiros digitais, foram manipuladas e impressas em
materiais que possibilitaram a sua posterior montagem
em outdoors acessiveis ao longo do percurso pedonal na
vila

Posteriormente, este projecto artistico de intervencéo
publica, transitou em 2008, para 0S hovos suportes
virtuais, nomeadamente o do metaverso, recorrendo-se
paraisso da plataforma digital da SecondLife.

A plataforma do Secondlife, enquanto meio
relacional, ludico e global possibilitou o encontro com
diversos artistas internacionais que realizam projectos
artisticos nesta plataforma digital.

Contudo, podemos facilmente reconhecer nesta

transicdo de recursos e plataformas, que se mantiveram
as premissas iniciais do projecto Galeria Publica para
Artes Digitais, tais como os vinculados ao conceito de
espaco expositivo urbano e o da participagdo artistica a
distancia potencializada pelas tecnologias decorrentes
da globalizac&o.
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Starcity

Alberto Ariza

STARCITY es una pieza de arte generativo que
dibuja un campo de estrellas en base a una
ortofotografia de una ciudad. De esta manera,se crean
constelaciones y galaxias Unicas, basadas en la
disposicion de las luces analizadas en una imagen real
de una ciudad. Cada visualizacion és Unica, para cada
ciudad, de modo que la aplicacién es capaz de crear
espacios virtuales exclusivos y distintos para cadacaso
particular.

La propuesta de la instalacién consta de una
retroproyeccién, a ser posible en la parte superior de un
espacio, de manera que el espectador sienta que que esta
bajo un cielo nocturno estrellado.

El objetivo de la pieza es la de generar en €
espectador un estado contemplativo en el que intente
reconocer y asociar partes de las galaxias a partes de la
ciudad que conoce.

Las siguientes iméagenes son de las visualizaciones
que la aplicacién STARCITY produjo para las ciudades
de Pontevedra y Vigo (Espafia) en anteriores
exhibiciones. Por otro lado, las diferentes versiones
respecto a la misma ciudad se deben a diferentes
con~guraciones del software (a medida que el software
reconoce un menor valor como claridad necesaria para
dibujar una estrella, aparecen més estrellas dibujadas).

Pontevedra
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