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Abstract

This project involves the design, construction and perfor-
mance of an “architecture of being” that expresses selihood
in viraual space and real tme wsing: (1) physiological data as
its building material, (2) architectural design as its expressive
intent, (3) digital space as ics medium, (4) screen projection
as its enveloping and viewing technique, (5) user interactivity
and performance as its partner, and (6) interdisciplinary col-
laborations among Architecture, Choreography, Modern
Dance, Music, Biocengineering, Medicine and Computer
Science as its creative and technical contexes.

The paper presents the implementation of che cyberPRINT
during a series of techno-media performances at the Rose
Wagner Perfornming Art Center in Salc Lake Ciry, USA, in
May 2000. This work is believed to be the first of its kind in
the world. The cyberPRINT 15 building a new area of cre-
atve inquiry in Architecture by means of collaboracions with
the Arts and Sciences.

Background & Significance

Since me immemorial humans have attempted o graphi-
cally represenc themselves to themselves in the belief chat
chis visual externalization of cheir physical and/or psycho-
logical being may help them grasp who or whar, why and
how they are. The prehistaric cave paintings, the history of
portraits and masks, medical imagery, surrcalisny, and lately
cyberspace avarars are all representational atrempes wish the
same origin (Ellis 1993, Feher et al 1989, Sennett 1994,
Stafford 1991, Sterlac 1995, Weneawick 1971).

Scanning such imagery across time, space and cultures re-
veal a wide range of visual metaphors tor expressing idenbity
and life. And yert, despite their diversity, they all sooner or
later, directly or indirectly refer back o the body as therr
foundation and 1nspiracion (Frank (995, Johnson 1987,
Lacoff & Johnson 1998, Merleau-Ponty 1963, Valéry 1989).

This project is inserced within this anciene radition as it ex-
plores the visual depiction of the self and the body in the
light of the arising new technologies and media. The tocus
is the graphic representation of a “becoming self”, thar is,
the creative expression of being in time. For millennia such
jobs have largely fallen under the responsibilicy of the “per-
forming arrs” (Music, Dance, Theater). The “visual arts”
through their use of soll images and objects could only limitely
express the changing nature of vital phenomena. If the
adventment of film changed some of this, it didn’t impact
Sculprure and Architecture which remained “trapped” in
what made them unique: their permanence and materiality.
It was not until the mvention of the computer and its off-
spring digital space that these restrictions were finally lifted,

thus unleashing the untapped creative potential of Sculpaure
and Architecture to address the Aeeemgness of being.

Thss work takes on this challenge by designing, building and
performing an “archicecture of being”™ that expresses che flu-
idity of the self/body in real time. The vircual architecture is
generated using actual physiological signals from a haman
body and by wansforming then into 3D forms and spaces in
rveal time. Since the resulting artifact re-presents the indi-
vidual whose biological dara generate and sustain it, it is a
“cyberPRIN'T™ or personal signacure of that individual in
digital space. By cnveloping its user through screen projec-
tion and/or virtual reality rechnologies, the cyberPRINT
makes that individual visualize, inhabit, and inceract with
themselves and others in hitherto unimaginable ways. Par-
ncipating in this new ype of architectural experience pro-
vokes profound and lasting aesthetic and reflective responses
in all those involved, users or viewers.

But, what does Archicecture have to do with che business of
representing the self and the body? Archirecture has always
been concerned with praviding shelter, identification and an
enhancement to human existence. Discussions regarding
personal space, individuality, the body, and their relarion-
ship to architectural design abound. The design of a fluid
construction standing for che self in digital space would be
only an extension of this tradition. And yer, it is also quite
radical a departure. For instead of asking Architecture to
determine human acrvity, the cyberPRINT literally makes
human activity determine Architecrure. The resulcis a com-
plete reversal of the way we have hitherto interacted with
and created Architecture. Form follows life . .,

The celevance of Architecrure to address virtual environ-
ments and beings is also supported by rhe leading minds in
the architeccural field (Anders 1999, Benedikt 1991, Mitchell
1995, Negroponte 1995). Tn fact, icis precisely this area chac
is beginning to occupy rhe most imaginative individuals in
the discipline. So far the work has focused in addressing the
seemingly “ant-architectural” qualities of the virmal: imma-
teciality, non-gravity, fuidicy, spacial discontinuiry, mulci-dli-
mensionality, etc. (AD#133 1998, Chu 1998, Davis 1996;
Novak 1995, 1998; Moéller 1996). What has been missing
from these efforts is atrention to the central role thar the
body plays in the conception and perception of virtual archi-
tecrures (Beckmann 1998, Trank [998). By addressing this
shortcoming, the cyberPRINT not only assures its creative
uniqueness bucalso opens untapped opportunities.

The use of the body to drive music and media events is not
new in the contemporary performing arts addressing elec-
tronic environmenes (Davies 1999, Dominguez 1997, Novak
& Sharir 1994, Kisselgoff 1998, Schiphorst ecal 1994, Sharir
& Salen 1997). However, these works have been constrained
by choreographic scracegies (e.g., interest in sound, lighting,
local effeccs, limired interactivity) with lietle 2ttention to the
potenual of immersive and interactive 3D visual environ-
ments. Producing and pectorming che cyberPRINT offers
a whole pew type of performance.

Methodology



is (i.e., there is no precedent of chis kind
or work) tic cyoen CRINT presented numierous artiscic, de-
sign, computing, media, and conceprual chailenges. This
demanded major interdisciplinary collaborations among Ar-
chiteceure, Art (Choreography, Modern Dance, and Music)
and Science (Bioengineering, Medicine and Compurer Sci-
ence).

Pracucally, the cyberPRINT obeains its raw marterial from
non-invasive and integrated medical sensors registering viral
signs in veal dme in numerical daca format. We utilize the
BioRadio 110 made by Cleveland Medical Deviees Inc. to
accomplish chis task (heep://www.clevemed.com), The
BioRadio 110 1s a lightweight programmable wireless physi-
alogical inonitor for measuring and recording EEG, ECG,
EMG, COG, and PSG signals. By eliminating the restric-
tions encountered with traditional tethered equipment, the
BioRadio allows the individual being monitored the freedom
o move about naturally, something essential for the rype of
performance required by the project. The BioRadio 110 sends
che measured data via radio signals direcly co a PC where is
then processed by an especially written software to generate
avirtual architecrure according to design prescripeions. The
necessary technology to make all this works was developed
by 2 ceam of people from Architecture, Medicine, Bio-Engi-
neerimy and Compurter Science.

The BioRadio 110 is used o collect dawa inpur registers the
acuvity of three physiologic functions historically associaced
with human hite (1) Respiratory and muscle activivy; (2) Car-
diac activity; the heart and ics functions: and (3) Nervous
acuwvity; the brain and its workings.  Since physiological dara
can be represented in any way wichin digical space, the focus
of our work was in the design of the visual-temporal pre-
scriprions guiding the transformation of the incoming data
into visualizable 3D representations of the three functions
described. This meant to develop:

L. new aesthetic conventions, rules, and techniques for visu-
alizing the body and the self in digital space (i.c., syneax
and vocabulary);

2. the relarionship between design intentions, and the expec-
aations of the performer and avdience (i.e., the world of
meaning: semanfics);

3. bow to employ and develop 2 design 1o elicit aesthetic re-
sponses (i.e., pragimarics).

The project heavily draws from an area of architectucal
knowledge called “Basic Design™. This specialty area con-
sist of basic principles (e.g., scale, shape, rhythin, balance,
color, tectonics, structure, etc.), elements (e.g., line, figures,
objects, space, etc.) and organizational rules (e.g., hierarchy,
layering, typology, symmerry, etc.) of 2D and 3D design and
their relationship to human psychology and behavior.

Aesthetic Questions

The cyberPRINT addresses, among others, the following
questions: Can the self be expressed in virtualicy beyond mere
cartoonish or literal represencations?® How do thoughrs, emo-
tions, and movemencs appear in a technologically mediated
world? What is an “architecture of being”? Can we use ar-
chitecrural languages to visvalize human life? Is chere an aes-

thetic logic for expressing an enveloping environmenc of
change? What is the aestheric result of the visual interac-
tions berween real and virtual selves? How do Architecrure,
Modern Dance, Music and Choreography fuse into one per-
formance? Whac merhods, languages, technologies, and
knowledge work as common ground among them and how
do their differences help to spark new insights?

For a longer and more theoretical and philosophical discus-
sion on this topic or about the cyberPRINT, please refer to
other papers by the authors (Bermudez et al 1999a, 1999,
and Gondeck-Becker er al 1997)

The Performance .

The cyberPRINT was first publicly performed during “Body
Auromatic Body Resistant”, a techno-media event directed
by incernationally renown mulcimedia choreographer and
aruist Yacov Sharir (University of Texas professor) and com-
missioned by the Repertory Dance Theater as part of its 1999-
2000 Millennium Season. The 9 shows took place in May
2000 ac che Rose Wagner Performing Ares Center in Salc
Lake City, Uwah, USA. The specific goal for this event was
to express the new performing opportunities afforded by
contemporary technology and media in the conrext of an
interdisciplinary collaboracion among Chorcography, Mod-
ern Dance, Music and Architecture.

In addition o Yacov Sharir, Tom Lopez, an Elecaonic/In-
teractive Music Composer from Oberlin College (OH), and
Amarante Lucero, a University of Texas at Austin Engineer-
ing Professor and Lighting Designer and Robocic Lighting
Prograouner provided with important sound and lighung
contributions to the performance of the cyberPRINT.

During the event, choreographer Yacov Sharir was connected
10 the cyberPRINT generator and thus created a self-sus-
taining feedback mechanism: Mr. Sharic’s performing envi-
ronment was the architecrurization of his own body physiol-
ogy in the music concext played by Tom Lopez. . . Sharir
inhabited and interacted with the cyberPRINT by dancing,
constantly changing his vital signs and thus keeping alive and
continuously rransforming his own “archicecture of self”.
Modern Dance, Choreography, Muosic and Architecrure be-
came an altogether new artistic expression! Both the per-
former and che audience experienced the cybecrPRINT
through large screen projection technology. Please, refer to
the sull images of the performance.

Furure Direction

Based on the learning experience ot our first set of perfor-
mances, cthe project will move to che creation of a public
installation in which ordinary people will experience their
own CyberPRINT. As a fully interacrive and parricipatory
work, the cybexrPRINT will make an ardsc of everyone by
defauly, as they will effortlessly generate their own fluid ar-
chitecture. By bringing this, their “architecture of being”
into existence, the cyberPRINT will challenge people’s per-
ceprions about themselves and their vnfolding condition,
Interprerations ranging from the erotic to the spiritual will
fill che reading and participacory space of the inswallation. A.
digital recording of a pardcipant’s fleeting digiral signature
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would be saved 10 a computer disk or videorape for later play-
back, thus maineining the possibility for new interpreeations.

Illustrations

Figure 1. The physiological sensors of the BioRadio 110
being placed on the body of choreographer Yacov Sharir prior
to the performance.

Figure 2. The physiological data generared by Yacov Sharics
body are neasured and radio transimitted to a PC where chey
are used to construct the vireual architecture or cyberPRINT.

Figure 3. The technology in acton. In the first plane Yacov
Sharir is connected to the BioRadio 110; behind him (blurred
by the flash of the camera) is the cvberPRINT projected
directly from the computer where the darta is transformed
into a three-dimensional visvalization.

Figures 4 to 11. These images sre video captures of the imple-
mentation of eyberPRINT on 2000 May 13 in the Rose
Wagner Performing Arts Center in Sale Lake City, Urah,
USA.
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