“I NSI DE_QUT”
June 27-28, 2003

BY
MARI ENTI NA GOTSI S
BFA, University of Illinois at Chicago, 1999.

THESI S SHOW DOCUMENTATI ON
Submitted as partial fulfillment of the requirenents
for the degree of Master of Fine Arts in Electronic Visualization
in the Graduate Col |l ege of the
University of Illinois at Chicago, 2003

Chi cago, Illinois



Dedi cated to Irina Poul os, closest friend and soul sister and to ny
hi gh-school art teachers, the faithfully departed Vassilis Haros and
El eni Papadimtriou and to Liz Tenny, wherever she nay be.



SHOW CREDI TS

VR Application Design and Concept:
Marientina Gotsis, Marta Huszar

Dance/ Chor eogr aphy/ Per f or mance:
Robynne G avenhorst, LeAnne Vancil, Nadine Lollino, Lyndsae Rinio and
Katie Wlls

Sound Desi gn/ Engi neeri ng:
Joe Reitzer, Marientina Gotsis

Tracki ng System Devel oprent :
Kang Sun, Geoffrey Baum

St age Desi gn:
Marientina Gotsis, Geoffrey Baum

Vi deot api ng and editing:
Seung Kang and Natt M ntrasak

AccessGid AV
Gene Ostrovsky, Allan Spale

STAGE CREW SHOW HELP:
Arnab, Raj, Naveen, Chris, Shalini, Todd, Charles, Brenda, Yalu,
Josephi ne, Javid, Saleha, Eleni, Keith, Julieta, Javid, Alex, Laura



AKNOW.EDGVENTS

Kang Sun and Geoffrey Baum for developing the optical tracking
software and interfacing it with the CAVE libraries. Geoffrey Baum for
dealing with every other little-thing-that-became-a-big-thing-quickly,
night-rides to Hone Depot and putting up with ne. Dave Pape, Al ex
Hll, Javier Grado and GCeoffrey Baum for developnent of the YG
library and YG nodes that saved ne endless tine. Geg Dawe for space
engi neering. Alan Verlo, Patrick Hallihan, Lance Long, Allan Spale and

Gene Ostrovsky for fulfilling every technical request | could ever
think of. Maxine Brown and Tom Defanti for always putting a smile on
my face. Alan Verlo for feeding ne chocolate and listening wth

patience. Joe Reitzer for audio conposition and engineering. M
brother, Dimitri for getting ne started with the audi o. Anna Seeto for
her notherly instinct, for providing with food and directory
assi stance. Robynne Gravenhorst for showing up at the right time at
the right place and for her ability to pull people together. Franz
Fi schnal l er for providing food for thought.

Special thanks to ny thesis conmittee: Drew Browning for taking tinme
away from his sabbatical to be Chair and for all the noral support
over the years. Marta Huszar for her incredible art direction,
conceptual support, friendship and honesty. Dan Sandin for giving ne
the opportunity to do this project, technical assistance, shifting
needs to acconodate mne and for being Dan Sandin.

To ny nother and father who provided nme with financial support and
nmotivation during difficult tinmes. To Marcus Thi ebaux who forced ne to
stand still and focus, for being here even when there and for hol ding
my hand.

To ny friends who thankfully are too nany to list, yet they are all so
close to ny heart, for always picking up the phone and for caring.



aROdE

o

TABLE OF CONTENTS

| NTRODUCTI ON
EVOLUTI ON OF THE RELATI ONSHI P OF DANCE AND TECHNCOLOGY
MFA SHOWS DESCRI PTI ON
THESI S SHOW GOALS AND CONCEPT
SHOW COVPONENTS
a. Stage design
b. The relationship of the stage and the display application
TECHNI CAL DATA
a. Tracking system
b. Display application
CONCLUSI ONS/ OBSERVATI ONS
FI GURES
. Bl BLI OGRAPHY
0. ENDNOTES



“Of all the arts, dance would seem the least likely to accede to the
vagaries of rapid change and the relentless advances of this nodern
technol ogy. Dance, the art of human novenent, on the surface appears
non-technol ogically inclined. It is the self-sufficient art.”
Judith A Gay
1. | NTRODUCTI ON

| grew up as an aspiring ballet dancer who was turned off by the
requi red physical discipline and quickly distracted by the visual arts
and technology. | continued practicing dance in other forms such as
traditional folk, nodern and Latin. My nost significant influence in
dance is ny childhood friend, Irina Poulos currently a student
choreographer at NYC Tisch School of the Arts, originally trained in
ballet. My nmaster’s thesis project “INSIDE QUT” is the culnination of
nore than thirteen years of being a dance “voyeur” and an amateur
performer. During the last tw years, | have studied the possibilities
of conmbining technology and dance and its historic evolution and |
have experinmented with my resources to a great extent. This paper
outlines ny research findings, how they fueled ny efforts in the

production of ny M-A thesis show and ny resulting observations from

thi s experience.



2. THE EVOLUTI ON OF THE RELATI ONSHI P OF DANCE AND TECHNOLOGY

Since the first attenpts to conputerize dance notation (such as
Labanotation) in the 1970's, it was conceived that dance and
technol ogy coul d conplinent each other. Just because dance seens to be
a self-sufficient art, it doesn’ t mean that one couldn’t
‘accessorize’, expand and experinment, as Judith Gay would put it.
Initial attenpts to design conputer-based dancers happened at Sinon
Frasier University with an ellipsoid body figure and at the Royal
College of Art with a sphere-based nodel that could cast shadows. The
pi votal nonment for enbracing a project like the above may have been
the New York Institute’'s 1983 ‘elegant dancer’ created for Twyla
Tharp’s video choreography “Catherine Weel”. The developnent of
conputerized notation systens for dance has since opened the door for
endl ess choreography experinents. Alice Trexler and Ronald Thornton
notably used the first notion detection systenms at Tufts University
for cross-disciplinary purposes.?

One of the first notation systens to becone conputerized is
Labanot ati on, which was conceived by Rudolf Laban in 1928. The system
i nvolves a shorthand system that requires training for interpretation
but also allows for sone room for inprovisation by the dancer. This
system has been developed so much that any type of novenent can be
mapped using it. Gving the dancer freedom to interpret a given
choreography is a nethod that allows for nore interesting

experinmentation and it expands the possible use of a notation system

! Gray, Judith A. Editor. Dance Technology: Current Applications and Future Trends. National Dance
Association. 1989.

Z Calvert, Thomas W. Toward a Language for Human Movement. In Dance Technology: Current Applications
and Future Trends. Edited by Judith A. Gray. National Dance Association. 1989.



For one thing, it makes the notation nore useful for dance that is not
body-designed such as ballet and it allows for a nore nodern
perfornmance style. Myving away from classical ballet conposition and
enbracing “dance for dance’s sake” is a trend that nmany arts
disciplines have followed during the Avant-Garde novenent and
follow ng deconstructivism It seens that making the effort to break
down novenent and map it gave rise to interests in isolation of
nmovenent , decentralization and unconventional ways of reaching
bal ance. This is one of the founding concepts for ny project given ny
frustration with the rigidness of ballet. | originally conceived
“Energy Conposer” as an application that might somehow enable users to
change a fixed choreography into something nore dynamic wth input
fromisol ated gestures into space.

In the late 1990's, a new piece of software for dance notation
started being developed called “Life Forns”. It has becone so popul ar
that it is used extensively for hunman notion aninmation in conbination
with various notion capture technologies. | experinmented with this
software in the sunmmer of 2001 for “La Boite”, a networked CAVE™ '
envi ronnment where users were invited to see short dance performances
on virtual video screens. The users could also try to imtate the
isolated and repetitive novenments of virtual dancers in the dance
studio who were created in part with “Life Forms”. | had hoped to
i ncorporate visitor traces of a performance and to populate the
environment with dancing avatars but a project by Josephine Anstey
(PAAPAB) did just that.

My approach with notion capture files in the CAVE proved very

frustrating due vendor inconsistencies within the notion capture file



format | had chosen (Biovision BVH format). The project was prepared
for ARS Electronica 2001 in Linz as part of “ALIVE ON THE GRID’ and
was featured in the catalog but not conpleted in time for the
festival. In the end, | felt that ny project synbolized feeling like
an outsider in the dance arena and perpetuated virtual voyeurism and
immobility. My ballet training frustration had surfaced again since
the virtual dancers were sonewhat disnenbered, headl ess and arni ess
creatures repeating an exercise over and over again.

My research into successes with dance and technol ogy pioneers |ed
me to Merce Cunningham His vision of making dance focuses on the
motion itself, not an illustration of a particular concept. His
nmet hods are sonewhat radical but neverthel ess proven. He believes in
t he independence of dance from sound. He choreographs novenent al one
and his nusic conposers’ works independently of the choreography. Both
nmusi ¢ and dance cone together for the show H's collaborations with
John Cage produced works such as ‘Points in Space’, one of the first
dance works designed for the canera view and not for the stage. This
particular work assunes no fixed center point in stage and the piece
has continuous flow without a traditional start, md-point and endi ng.
This concept of choreographing novenent on stage in a way that every
point in space receives attention and ignoring a center is sonething I
took into great consideration for the design of ny display application
and its functionality. | started thinking of an environnment in which
there are no hierarchies and structures are | oose.

Cunni ngham s ability to produce choreography that seened entirely
random intrigued nme. He inprovises in order to find the novenent

phrases he is interested in, experinents with their execution and



their interpolation and then choreographs. After |eaving Martha G aham
and starting to develop his own style of choreography, his audience
could not believe that the dancers were indeed following a set, strict
choreography and were not inprovising on stage during the
perfornmances. People failed to understand that the range of notion and
on-stage positioning Cunni ngham used would not have worked w thout
much practice and perfection. Phrases originated in inprovisation but
were executed in the final performance in a strict schedule. Wat
woul d happen if one would expose dancers to a famliar environnent
contai ning random vari ables with a somewhat known pattern? My hope was
that this would allow the dancers to work with a set of fixed novenent
phr ases, yet still result to a unique choreography in each
per f or mance.

Motion capture data is commonly used in dance projects to produce
3D animations as additional partners. Such projects are abundant in
the Dance and Technol ogy shows organi zed by Georgia Tech that started
in 1994. One of their projects in 1996-featured choreography by David
Parsons using ani nated dancers and virtual costumes through real-tine
optical notion tracking and projected animation of costunes onto the
dancers. Cunninghams 1999 project “Biped’” (see Figure 1. Merce Cunningham's
Biped (1999) with virtual dancer backdrop) was a stunning m x of the choreography
of real dancers and ethereal dance creatures choreographed using Life
Forms and output on gauze screens. The virtual dancers nerely
contributed in the choreography as additional bodies comng in an out
of the stage and added another dinmension and depth to the show

“Bi ped” has been so far the nost ‘elegant’ show produced using

10



technol ogy for choreography and no other such project has picked up as
much publicity as this one.

Perhaps the nbst commobn way to track notion is by analyzing
captured images. Conputerized imge processing technology has been
possi bl e since the 1960's and the explosion of video in the |last three
decades after that has yielded many nenorabl e dance performances. The
focus of image-based tracking systens seens to be real-tinme inmage
processing and interpretation of the dance, often tinmes using color
maps. This kind of work is still popular today especially with the
increased affordability of digital video cameras. A very popular
systemthat does just this is the VNS (Very Nervous System created by
Davi d Rokeby and used by Todd W nkl er.

Post - processing or performng real-tinme inage processing of dance
per f ormances has expanded the possibilities of staging in recent days.
Video projections are being used as background, filler and to supply
the real dancers with nore ‘partnering’ possibilities. |Isadora created
by TroikaTronix is a graphic programing environment for real-tine
mani pul ati on of inmages, video, graphics and sound created for dance
projects for Troika Ranch (see Figure 2. Reine Rien, with choreography by Dawn
Stoppiello and music/media by Mark Coniglio). In Chio State’'s Interactive
Performance Series 2002 Think Tank Report, Birringer’s sumarizing
report notes the frustration expressed by people such as Dawn
Stoppiello of Troika Ranch and Kent de Spain who wondered “where is
the work that has gotten nedia attention and why does it seemthat all
performances were always in beta-release aesthetically?’. Since |
shared the sane sentinents, | decided to start with the design of the

show aesthetics and finalize the technology closer to the show
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My previous attenpt to pursue ny interests conbining dance and
technol ogy were never conpl eted because they |acked the nost inportant
conmponent: a physical connection with dance itself. The available
tethered tracking systems did not permit for a project that allowed
the user to nove around too nuch. Even the wireless tracking system
by Intersense did not have enough range in the CAVE. A nore practical
problem was that one could not slip and fall through the very
expensi ve back-projected CAVE walls. Fortunately, nmnmy research I|ab
received funding for optical tracking research, which resulted in ny
not worrying about walls or wires anynore, even though the range of a
tracked space was approxinmately the size of a CAVE. Wthout walls,
this felt Iike a nuch larger space and encouraged the production of

“I NSI DE_QUT” .
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3. MFA SHOW DESCRI PTI ON

“INSI DE_QUT” took place June 27'" and 28'", 2003 at the Electronic
Vi sualization Laboratory (EVL) at the University of |Illinois at
Chicago (U C as part of the requirement of the MA degree in
El ectronic Visualization. The event consisted of a physica
installation of a performance space in EVL's AccessGid (AQ''" room
and ICE lab. EVL’s AG room was conpletely transformed into a dance
stage featuring a passive stereo display backdrop (see Figure 4. Stage view
from audience seating and Figure 3. Upstage view). Menbers of the Anatom cal
Theatre dance conpany perfornmed |ive as part of the event. The dancers
novenents affected the aural and visual outconme of the application
projected on the passive stereo screen'’. The perforners’ novenent data
was collected via an optical tracking system (devel oped by Kang Sun
and Ceoffrey Baum) and sent to the “Energy Conposer” application that
processed the data and responded in real-tinme (developed by nyself
using Ygdrasil'). Each performer was given ten minutes to inprovise on
stage and then invited the public (one at a tine) to participate and
experiment with the application. The ICE lab served as a waiting room
and featured a GeoWal | screen that was networked with the application
in the AG room and showed the dancer’s avatar live in the application
space. One plasma screen showed live video of the stage and another
di splayed a matrix of video |oops from the dance rehearsals. A four-
tile display system contained show credits, perforner bios and brief
descriptions of the software and hardware technology used for the
show. Miltiple video streans of the event’'s aspects were broadcast
live over the AccessGid network and Boston University's AG node

connected and wat ched the event on openi ng night.
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4. THESI S SHOW GOALS AND CONCEPT

"I NSI DE_QUT" conbined the physical space with the virtual space
because it consisted of an equal anmount of physical set design and
virtual application design. M/ interest in this originates with a
group project/show' | participated in as an undergraduate for which
our group created a notion platform that was real-tine controlled by
keyboard and conplinented a sinple animation projected onto a video
monitor. This conbination of a physical piece and a screen into
another world was in the back of ny nmind for a long tinme. My previous
training as a traditional artist left ne always wanting something nore
out of this project than just a virtual world.

My hope was to "flip the table" on VR that had been done
traditionally at EVL for the past ten years because virtual navigation
was disabled and application response depended upon physical
exploration of the space. The title for the show originates with this
concept. Instead of the having the user navigate virtually within the
environnment through a wand or spaceball, he/she has to physically
navigate the environnent and explore the full space in order to have
an experience. This was taken a step further conceptually because the
AG room passive stereo display’s view was that of the wuser’s
perspective from inside the world |ooking out because the head was
bei ng tracked. Robynne G avenhorst (artistic director of the dance
conmpany) explained this to the audience by telling themto inagine the
di spl ay showi ng what a canera on the dancer’s head would see. This was
different fromthe ICE |ab/waiting room view, which was a view of the
guest facing the dancer avatar in the virtual world; it was a view

fromthe outside | ooking in.
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The main goal of the show was to create a nulti-nodal interactive
performance space with enphasis on exploring novenent and giving the
user notivation to nove around as nuch as possible into the space. The
driving application had to be adaptable to the conplex needs of an
expert user (i.e. dancer) and responsive enough to satisfy
experinmental usage by a novice (i.e. show guest). In ny mnd, this
conbined EVL's nore recent tradition of allow ng guest interaction
during events wth a forgotten, vyet resurfacing tradition of
perfornmance art fromthe days of real-tine anal og video mani pul ati on.

The passive stereo display was not the show s nmin attraction,
yet served a nore dynanic role than a backdrop. This was not to say
that a backdrop is not as inportant as the rest of the experience but
it was nmeant to be integrated weighing in as nuch as the performances
and the audio experience. My thoughts on using VR as a backdrop was
that people were going to nove less if they were fixated at the
graphics; they would have to learn the geography of the space by
depending on the audio feedback first and then learn to conbine the
outconme with the visuals. My observations about this are detailed in

the summari zi ng statenent of this paper.
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5. SHOW COVPONENTS

a. Stage design

The staging area included a custom designed floor that fl uoresced
under WV light and consisted of foamtiles to provide confort for the
perfornmances (see Figure 6. Foam tiles painted with stencils under UV light). The tiles
wi thstood rehearsals and two nights of performances. Qpaque bl ack
curtains covered the upstage area and sides of the stage and hid |ab
equi pnment and other aesthetic problens since the space was not
desi gned for such use. The view of the front of the stage was slightly
obstructed by four panels of transparent curtains, white in the
corners of the stage and black in the mddle wth large gaps in
bet ween.

The white curtains in the two front corners of the stage provided
additional illumnation in the room since no other lights but the
ceiling W lights could be used for the performances. The overall
bluish white environment that served as the foundation for the
environment would have pleased Bernard Castel, a Jesuit who
constructed his music-color instrunent believing that “a base note,
(which we <call €, rendered a firm tonic color serving as a
foundation for all colors, and that was blue.”® Overall, the dramatic
at nrosphere | achieved with the set design hel ped view the project as
somet hi ng much nore experinental than what visitors nmay have expected.

The obstruction by the curtains served both as a way to stop the
audi ence from getting on stage at an inappropriate tinme and also

notivated them to nove around so they can see better. Poking through

® Milicevic, Mladen. Experimental/Abstract Film and Synaesthetic Phenomena 1725-1970.
(http://myweb.Imu.edu/mmilicevic/pers/exp-film.html)
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the curtains and hiding behind corners obliged people to becone
curious “voyeurs” yet in a quick twist of fate they were eventually
invited to participate if they desired. Many were surprised to be
invited on the stage and even nore were surprised to hear how it all
worked. | was pleased to observe the interleaving of the spectacle of
t he dancers, followed by the denystification of the stage and then the

spectacl e of the guests interacting with the application.

b. The relationship of the stage and the display application

Utraviolet (black) light was used to satisfy the needs of the
tracking system blocking out everything but the fluorescent markers
and inspired ne to experinment with a wde range of fluorescent
products. | designed a nonochromatic floor that consisted of random
arrangenents of type by using stencils and white fluorescent paint in
different opacities. | varied letter spacing and |ine spacing of the
letterforms and |eft enough negative space to create a feeling of
density and scarcity throughout the space. The stencils were hung
randomy from the ceiling and laid out on the floor’'s ‘out-of-
tracking’ areas to enforce the idea of positive/negative space and to
provide sone illum nation since they gl owed under the UV |ights.

The random arrangenent of the white letterfornms (glowing slightly
bl ue) was duplicated in the display application in three di nensions so
that the physical and the virtual space were |linked aesthetically. It
is inportant to note that ny aesthetics for the entire piece
originated with the creation of the floors. | wanted to create a
design that showed novenent and represented sone kind of flow w thout

explicitly witing down instructions and adding one nore visual for
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the user to be fixated on. After throwing out several designs, |
decided that there was nothing that captured the essence of ny intent
nore than sinple letterforns, especially stencils. This lent the piece
an abstract and industrial |ook but naintained certain elegance. The

random | ayout satisfied nmy need of creating a non-hierarchical design

and rem nisced of Cunninghamis “Points in Space”. Instead of wusing
dancers, | used letterforns to activate various locations in space and
used them as ny base “nolecules” for filling the application volune in

t hree di nensi ons.

c. Virtual environnment choreography and aesthetics (Energy Conposer)

I wanted the visuals and audio of the piece to create the
illusion of a seductive yet unconfortable space. Since the letters on
the floors did not spell out any words except by chance, | recorded ny
own voice blurting out twenty-six phonenes and tweaked their base key
to provide variation. This proved especially frustrating since |I am
not quite a native speaker of English and | have problens annunciating
properly. The base environnent for the virtual application became an
orchestrated chaos of faded letters that blurted out their phonetic
sound and highlighted briefly as they were touched. The holl ow boxes
and di sconnected phonenes |eft sonething to be desired.

The thenme extending the interactivity design was pulled from a
classic choreographic inprovisation where the dancer is invited to
i mgi ne thenselves in a confort zone, "a circle of about two feet in

diameter. It mght be a place of fun, whereas the outside area is one

* Milicevic, Mladen. -.
®> Blom, Lynne Anne. Chaplin, L. Tarin. The Intimate Act of Choreography. University of Pittsburgh Press. 1992.
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of drudgery, or the place is a relaxation area whereas outside there
is tension. But you are allowed to stay there only five to ten seconds
and then you nmust leave. It is a place to recharge..."’ My concept of
the confort zone was stretched a little further by wanting to create
an uncertainty as to which areas were supposed to be conforting; this
was nmeant to be assessed differently by each user.

The perfornmers were instructed to imagine thenselves in a danp
pl ace, a dream where they are trying to speak but can't spell out any
words. They had to battle the space delicately, tenpted by colorful
and playful nelody carriers that hinted the existence of another
pl ace. These carriers noved randomy within designated spaces and if
the perfornmer intersected with them they enlarged, aninated and
eventual ly reduced to original size and floated away. These objects
were designed to contrast the base nonochromatic bluish-white of the
envi ronnent and the voi ce-based aural experience.

Historically, |saac Newton was the first to produce non-Ilinear,
spherical representations of color space® and publicized his thoughts
on music and color correlations. In QOptics he proposed “a strict
correspondence between the seven colors of the rainbow and the seven
notes of the nusical scal e: increasing frequencies of [light
oscillations in the spectrum (from red to violet) correspond to
increasing frequencies of sound oscillation in the diatonic najor
scale.”® As a tribute to him the letters A through G were selected to

represent the octave without sharps or minors and | nade persona

"Blom, Lynne Anne. -.

& Newton, 1. Color Circles, Nature Feb 10, 1870.

® Tchouvileva, Tatiana. Caglioti, Giuseppe. Colored music: Historic background and perspectives.
(http://lwww.aedo-to.com/eng/library/mc4/storia.html)
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deci sions on the associations between each color and letterform |
di scovered that even color/letter synaesthetes associate different
colors to each letterform so | inagined nyself as a synaesthete. For
exanple, | inmagined the letter A to be red because |I find the color
red is so dominant. Miltiple concentric rings aninated around these
letters to hint of Newton' s design of col or space.

The next step was to visualize what woul d happen when one entered
the confort zone. | produced abstract color/form ani mati ons by | ooki ng
into Paul Klee's notebook collections which | have studied since |I was
a child. I was also heavily influenced by Gskar Fischinger’s animation
collections and his selections of nusical instrunents. | attenpted
maki ng animations with pictures of representations of color but the
result was conpletely flat. Wile producing these animations, | tried
to imagine what kind of nusical instrunents and rhythm would
conpl ement them For exanple, the yellow confort zone is a lively
conmposition of violins conmbined with a visual of fast-swirling yellow
lines; the purple confort zone is a dark purple loomng cloud
containing the nost bass and slowest audio of all the confort zones. |
provided ny audio conposer wth instructions on desired nusical
instruments and tenpos and together we produced seven m xes of
mel odies and ambience for each zone. In addition to the above, |
designed an additional set of audio triggers arranged as interleaved
vertical and horizontal thin slices each ten feet w de and deep, or
tall and deep accordingly. For this | conposed a fairly continuous

loop of netallic ‘sweep-like sounds shifting from A to G This
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produced a discreet aural feedback while soneone was nobving on stage
(even by small increnents) and sounded as if they were tingling glass
chinmes to pronote the feeling of a fragile anbience one was |ocated in
‘enpty’ space.

Before rehearsal tinme, | discussed with the dance conpany the
positioning of the zones. Positioning was critical so that the entire
tracked space could be activated and so that only two nelody
containers could mx aurally at the same time due to their proximty.
The position of each zone was justified by its color value, tenpo and
tonal range. (see Figure 9. "Energy Composer" invisible system of triggers/movement planes
for melody containers. Top view and Figure 10. "Energy Composer" invisible system of
triggers/movement planes for melody containers. Perspective view) :

= Red and yellow were positioned at arnms reach (5.8 feet), upstage
and downstage so that they could be heard while standing up
stretching. These <containers noved on the horizontal plane,
parallel to the stage in a random fashion but in opposite
directions. The nelody for the yell ow contai ner consisted of fast
string instruments (violins, etc), while red contained a nore
dramati c conposition with a dom nant piano; their |oudness and
dom nance justified their positioning above everything.

= Orange and green were positioned md-level at 3.3 feet, closer to
the center of the stage and diagonal of each other. This way one
had to either bend halfway or stand tall on knees to find them

Green and orange were of the same color value and contained the

exact sanme md-fast conposition with different instrunents: green

consi sted of earthy, mid-tone druminstrunments that rem nisced of

Africa; orange <consisted of a nore Asian collection of
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instrunents with a higher pitch. These zones were the hardest for
the guests to find because they did not seem to want to bend
their spine or knees to get their heads to the right |evel

Bl ue was positioned half a foot off the ground on the |left corner
of wupstage and contained a bass, dramatic |oop. Purple was
positioned diagonally opposite of blue, downstage to the right,
at zero feet off the ground and contained a majestic collection
of large drum instrunments. Both of these had to reached by
crawming low on the floor and utilized the speaker sub-woofer
heavily. Surprisingly, it was quite easy to get people to sit on
the floor and put their head very low to activate these sounds.
Cyan was positioned in the center of the stage and noved from O
to 6 feet in a random fashion. This zone tenpted with a short
loop of piano keys and contained the sound of a tropical
t hunder storm when inside. One could remain in this zone by noving
up and down in the center of the stage. Cyan was positioned this
way to synbolize the behavior of the water elenment. This was the
easiest zone to find but not as easy to stay in unless one was
willing to guess direction of novenent.

In the remaining two ‘quiet areas’ one could hear the
distinctness of the ‘glass chinmes’ while noving their hands and
could al so hear a breathing sound as if the whole environnent was
al ways alive; a renminder that if we stand still, we can hear our
breat hing. W used these quiet zones as start/stop areas for the
performances by scripting thirty seconds of in/out time of the
breathing being the | oudest anmbi ent audi o. The dancers

choreographed this, each in their own style as their way of
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reaching that dream or neditation state that enabled to | ook for
their confort zone.

Overall, this arrangenment of zones successfully notivated guests to
nmove quite a lot even if they were nore nechanical in their notions.
Even the dance conpany nenbers seened to have favorites based on their
preference of audio or color animation. Mst inportant is that even
though | positioned a zone in the center of the stage, there was no

percei ved center of stage in ny opinion
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6. TECHNI CAL DATA

a. Tracking system

Two stereo caneras nmade by Point Gey Research tracked three
fluorescent markers (head and two wists) worn by the person on the
stage. The markers position data were calculated by two conputers (one
for the head, one for two wists) running a tracking daenon. The
di splay computer ran a tracking daenon that collected that data and
conmuni cated with the “Energy Conposer” application. The software that
perfornmed all the tracking data collection and processing was witten
by Kang Sun and Ceoffrey Baum on top of libraries provided by the
camera manufacturer, Intel’s Open Conputer Vision (Open CV) libraries
and VRCO s TrackD code.

Tracking materials were hand-painted and sewn by nyself and ny
show crew vol unteers and involved an expensive and tedious process of
| ooking for fluorescent colors that were bright and distinct enough to
provi de good tracking. Qur final selections of paint were fluorescent
yellow, orange (Wal-Mart <craft fabric paint) and red (Roscoe
fl uorescent sceni ¢ pai nt) (See Figure 7. Tracking  materials and
Figure 8. Robynne Gravenhorst of the Anatomical Theatre wearing three markers used: orange for head,

yellow and pink for wrists )

b. Display application

“Energy Conposer” was developed with Ygdrasil (Y®X' and
consisted of the followi ng nain scripts:
i. “Ato-z" phonene distributor script containing the stenciled
letterforms that noved randomy wthin specified volunes. These

letters were transparent and their opacity increased briefly upon
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intersection with the wuser’'s hands to create the illusion of
highlighting in space. This script also contained the references to
the audio files corresponding to each letter. (See Figure 11. Top view of the
"Energy Composer" application in the CAVE simulator.)

ii. “A-to-G distributor script containing the floating confort zones,
randomy noving within specified regions. These spherical objects
enlarged to enclose the user and ani mated (see Figure 12. Red animation in full
bloom and Figure 13. Orange animation in full bloom) upon intersection with the
user’'s hands. Upon an exit event they reduced to original size and
their corresponding color aninmation faded away.

iii. A file containing a system of audio triggers that shifts the
anbi ent soundtrack from A to G as the user noves their hands across
t he space.

iv. Atineout script that faded out the introductory audi o (breathing)
and gave the performer thirty seconds to get ready, then ten mnutes

to inmprovise and another thirty seconds to close their performance.

7. CONCLUSI ONS/ OBSERVATI ONS

Approxi mately one hundred and fifty people attended the event,
thirty of which interacted with the application tinme permtting. The
application proved to be both conmplex enough for the expert users and
provi ded enough feedback for the guests to enjoy (see Figure 16. Audience
guest in the Violet comfort zone) . The waiting room provided relief in-between
per formances al though nmany were hesitant to enter the room Technical

difficulties prevented the guests in the waiting room from seeing the

25



actual animations from displaying properly when the user was encl osed
in their confort zone.

In addition, the poor quality of the passive stereo display in
the AG room obscured the vividness of many of the animtions but no
other display was available for the project. The display’'s off-center
positioning that was part of the AccessGid room setup had not been
originally positioned to be used with tracking in this way. Because of
this, the view displayed a ‘not-so-exciting angle’ and narrow view of
the environnent and the projection data coordinates had to be
recalculated with the conbined efforts by Geoffrey Baum and Todd
Mar gol i s.

Menbers of the Anatomi cal Theatre responded to the environnment
with their own unique style and invented distinct novements in search
for their confort zone. The resulting conpilation of novenments from
just two rehearsals and two performances IS inpressive (see
Figure 14. LeAnn Vancil of the Anatomical Theatre while in the Blue comfort zone and Figure 15.
Lyndsae Rinio of the Anatomical Theatre while in the Yellow comfort zone. ) The chor eogr aphy
| acked a nore involved dialogue wth the display visuals due to the
lack of additional rehearsals and the dance conpany’'s inexperience
with virtual reality. A nore conplex choreography could have been
achieved had they spent nore time with the application in order to
devel op rel ationships with the confort zones and the base environnent.
It is possible however that the spontaneity of the performners’
novenents woul d have been [ost with nore rehearsals.

My | ast observation is that those who paid attention first to the
aural environment rather than the visual environnent devel oped a nuch

better understanding of the space. This perhaps was because of the
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strange angle of the visuals and the level of confort one had to
develop with the tracking requirenments. My heightened perception of
sound even in low frequencies is a bias against evaluating the results
of this phenonmenon. Sone of us respond quicker to vision, others to

sound. A future inplenentation of this project may be able to evaluate

this issue further.
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8. FI GURES

Figure 2. Reine Rien, with choreography by Dawn Stoppiello and music/media by Mark Coniglio
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Figure 3. Upstage view
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Figure 5. ICE lab as waiting room setup. From left: GeoWall screen with dancer's avatar, plasma
with video archive, 4-tile display with credits, plasma with live video stream
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Figure 6. Foam tiles painted with stencils under UV light

Figure 7. Tracking materials preparation
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Figure 8. Robynne Gravenhorst of the Anatomical Theatre wearing three markers used: orange for
head, yellow and pink for wrists to maintain a consistently trackable volume from different angles
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Figure 9. ""Energy Composer"" invisible system of triggers/movement planes for melody containers.
Top view
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Figure 10. ""Energy Composer" invisible system of triggers/movement planes for melody
containers. Perspective view

Figure 11. Top view of the ""Energy Composer'* application in the CAVE simulator
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Figure 12. Red animation in full bloom
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Figure 13. Orange animation in full bloom
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Figure 15. Lyndsae Rinio of the Anatomical Theatre while in the Yellow comfort zone
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Figure 16. Audience guest in the Violet comfort zone
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10. ENDNOTES

"Virtual reality can be defined as the wide-field presentation of computer-generated, multi-sensory information which tracks a
user in real time. In addition to the more well-known modes of virtual reality, head-mounted displays and binocular omni-
oriented monitor (BOOM) displays - the Electronic Visualization Laboratory (EVL) at the University of Illinois at Chicago (UIC)
introduced a third mode in 1992: a room constructed of large screens on which graphics are projected onto three walls and the
floor. Specifically, the CAVE™ as installed at EVL, is a theater 10x10x9 feet, made up of three rear-projected screens for walls
and a reflective projection for the floor (the software could support a 6 wall CAVE.) The CAVE library software synchronizes all
the devices and calculates the correct perspective for each wall.

" Virtual reality can be defined as the wide-field presentation of computer-generated, multi-sensory information which tracks a
user in real time. In addition to the more well-known modes of virtual reality, head-mounted displays and binocular omni-
oriented monitor (BOOM) displays - the Electronic Visualization Laboratory (EVL) at the University of Illinois at Chicago (UIC)
introduced a third mode in 1992: a room constructed of large screens on which graphics are projected onto three walls and the
floor. Specifically, the CAVE™ as installed at EVL, is a theater 10x10x9 feet, made up of three rear-projected screens for walls
and a reflective projection for the floor (the software could support a 6 wall CAVE.) The CAVE library software synchronizes all
the devices and calculates the correct perspective for each wall.

" The AG is a collection of computing resources (computers, network, software, etc.) that enable "human interaction across the
grid". The AG design goal is "group to group communication”. This can scale from informal interactions to more formal
interactions such as seminars, training, collaborative work sessions, and distributed meetings across multiple remote sites. EVL
became an Access Grid (AG) node site in 2000.

" The C-Wall is a high-quality, tracked, circularly polarized passive stereo wall, which could also be adapted to active stereo
using Mirage DLP projectors. It is a site-specific, configurable installation (rear or front projection) with a component set similar
to that of the GeoWall, but at a higher price point. It functions as a one-wall CAVE in terms of performance and compatibility
with CAVE library software.

¥ Ygdrasil is a framework developed by Dave Pape as a tool for creating networked virtual environments. It is focused on
building the behaviors of virtual objects from re-usable components, and on sharing the state of an environment through a
distributed scene graph mechanism. It is presently being used in the construction of several artistic and educational applications.
Ygdrasil is built in C++, around SGI's IRIS Performer visual simulation toolkit and the CAVERNSsoft G2 library. CAVERNSsoft
is a C++ toolkit for building collaborative networked applications or logistical networking applications.

Y The GeoWall, is low-cost, non-tracked, passive-stereo system that allows distributed audiences to view and interact with 3D
immersive content. While it can be applied to many applications, the Geoscience community immediately saw its potential for
supporting Earth Science curricula in the classroom and in geological fieldwork, and created a consortium to deploy this
technology to its members; hence, the name GeoWall.

V' AD409 Electronic Media Events with Drew Browning in Spring of 1997.

The AG is a collection of computing resources (computers, network, software, etc.) that enable "human interaction across the
grid". The AG design goal is "group to group communication”. This can scale from informal interactions to more formal
interactions such as seminars, training, collaborative work sessions, and distributed meetings across multiple remote sites. EVL
became an Access Grid (AG) node site in 2000.

X The C-Wall is a high-quality, tracked, circularly polarized passive stereo wall, which could also be adapted to active stereo
using Mirage DLP projectors. It is a site-specific, configurable installation (rear or front projection) with a component set similar
to that of the GeoWall, but at a higher price point. It functions as a one-wall CAVE in terms of performance and compatibility
with CAVE library software.

X Ygdrasil is a framework developed by Dave Pape as a tool for creating networked virtual environments. It is focused on
building the behaviors of virtual objects from re-usable components, and on sharing the state of an environment through a
distributed scene graph mechanism. It is presently being used in the construction of several artistic and educational applications.
Ygdrasil is built in C++, around SGI's IRIS Performer visual simulation toolkit and the CAVERNSsoft G2 library. CAVERNSsoft
is a C++ toolkit for building collaborative networked applications or logistical networking applications.

! The GeoWall, is low-cost, non-tracked, passive-stereo system that allows distributed audiences to view and interact with 3D
immersive content. While it can be applied to many applications, the Geoscience community immediately saw its potential for
supporting Earth Science curricula in the classroom and in geological fieldwork, and created a consortium to deploy this
technology to its members; hence, the name GeoWall.

¥ ¥ G was developed by Dave Pape at EVL and utilizes CAVE libraries and SGI OpenGL Performer. The random path
movement node was written by Javier Girado and an additional node for more natural avatar movement was provided by
Geoffrey Baum.
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