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Introduction:

My performative thesis project seeks to simulate engabdiimicry by digitally
recreating the mirror gag routine, as immortalizedassic cinema by the Marx Brothers
in their 1933 filmDuck SoupThe goal of this research is to create improvisationa
comedic interaction between a live stage performeraanmdated 3D double, also known
as an avatar or synthespian, so that the perfornteaadience react to the simulacra as
an entertaining agent. This is a gestural approach to ttetion Game or Turing Test,
and it is intended to create an Eliza effect, or thing suspension of disbelief, in the
performer and audience. To this end, | will also seeaktend the anthropomorphism
common in traditional puppetry to a digital puppet by integgatie avatar's movement
in its native virtual environment into the theatrical sietough the perspectival device of
the mirror reflection, to create a shared performapaee for collaboration.

Through streaming motion capture (mocap) data into game eAbsudtware | intend to
research a hybrid production technique that blends live pam@mith digital
autonomous processes to enable the medium of code to decomative partner in a
movement dialogue. To minimize the technological rislleivering the thesis
performance in April, and to produce a clear roadmap fodés@ed interaction, | intend
to take an iterative approach to this research by first pinoglacfully choreographed
version, or a simulation of the simulation. This aggwh will allow me to build and test
the conceptual framework that will ultimately suppod technological approach, by first
exploring representation, gesture, and memory betwegimg &nd synthetic body in a
theatrical performance. Throughout this process,llalsb be researching real
interactivity using Al software, and will present theulesof my research for use in
future projects along the same line of enquiry.

First Draft of Choreographed Performance Script

A corner rectangular space in the DANM DARC Theatatdlineated as a stage set by
theatrical curtains. Viewers stand at the fourth veadking in on a theatrical dressing
room in the style of old Broadway or classic Hollywoodnte glamour photographs of
movie stars and painted posters of films from the @@fycentury are interspersed with
furniture, costumes, and stage props such as hats and mask&®fnThe central focus



of the room, however, is two opposing vanities with lasggangular mirrors framed by
rows of white exposed bulbs. A variety of used makeup kdtlie a vase of flowers
crowd the top of each black table in front of the omsr but only one vanity is obviously
still in use. Around this vanity are additional mirrons¢ls as a small round tabletop
mirror with a flexible arm and a tall standing mirrorae side, and both are angled
towards the audience to reflect the sitter. Alsongjttin the table is a simple white mime
mask on a mannequin head, and a pair of white mime gloveglbas a laptop facing
away from the audience. Through the reflections imtineors, the audience can see a
YouTube clip of the Marx Brothers mirror gag from Duck Seplgying repeatedly on the
monitor. The other vanity is obviously not in use, as @lmost alter-like in the careful
arrangement of older makeup bottles, faded flowers, ahd gsuple old black and
white photos in silver antique frames. One of the phistagublicity still of the Marx
Brothers, only with my own face composited on top of Zepp®bhere is also a vintage
print by Gilbert named Vanity, which contains a famous aptittision displaying a
woman sitting at a mirror, that can also be viewed g&nt skull. Vintage jazz music is
playing on some unseen radio or record player, althougismewlly it skips in a manner
reminiscent of a contemporary DJ remix.

| enter from the back of the stage space, away frenatidience, stepping through the
curtains. | am wearing a colorful oriental silk robeg @ppear to be an actor relaxing
between costume changes. My hair is slicked back in #mnen of the 1940’s with a
hair net, and my beard is neatly trimmed. | sit atth#-used vanity, look at myself in
the mirror for a moment, and light a cigar. Just tlemupbeat tune begins to play “It's a
great big beautiful tomorrow...”, prompting me to pull out mif paone from my robe
pocket as it continues to play the Carousel of Proghesse song. | answer it, stopping
the song. “Hey. Yeah I'm getting my head into the gafifeeen minutes? OK. See ya.”
Then after taking one more puff, | walk over to the otlarty and place the cigar in an
ashtray on the table next to the Marx Brothers phdtmH into the vanities mirror, but
no reflection looks back. That mirror (which is nanaror at all, but a rear-projected 3D
rendering that represents a mirror reflection of thptgrstage space) refuses to
recognize me, will not retain my reflection in it'ssmory. After contemplating my
absence for a moment, | walk back over to my vanity,take off the robe to reveal a
black unitard that has many small white fluorescent splatashed to it. Sitting down
again, | place on the white gloves, flexing my hand$i@g tome alive gesturing. Then |
pick up the mask and carefully place it on, continuingtéme into my vanity’s mirror,
clearing my mind in the tradition of western corporeahmand eastern Noh pantomime,
allowing the ghost of the mask to possess my body likeehanical puppet. Abruptly |
yell into a microphone on the table “Intent!”. At tmoment, | dim the vanity lights by
manipulating a switch | have on the table, and startr@niall rotating above the set
with a pin spot to create theatrical light effectshe space. The audience can see me
manipulating the technology that is setting the moath@fspace. Then a movement
becomes apparent in the other vanities mirror. | standtiidpoking into my mirror at
the figure materializing in the other virtual reflectioshind me.

The figure in the other mirror behind me is not facingylike a normal reflection
should although otherwise it is a 3D rendered mirror reptason of myself in a black



mocap suit, white gloves, and mime mask. The virtual spettee other mirror mimics
the environmental lighting in the room. My digital refien is staring and gesturing at
my back. When | turn by body to confront it, the figureve®inhumanly fast (almost a
cinematic cut) to mimic my position, and begins followmg every movement. After
some tentative pantomime, my digital reflection aeddage in the mirror gag, as |
appear to be playfully trying to trick the reflection irposing itself as having
independent agency. | pantomime and dance about, occagiewithg glimpses of
improvised gestures going on when my back is turned, throeghithors on the other
side of the room. Our movements are revisions of tiggnadi mirror gag that is still
playing on the laptop monitor at the other vanity. As th@graime progresses, jarring
mechanical repetitions of movement occur in both neeray reflection, with more
extreme cinematic quick cuts in the synthespian, miehskips in a DJ remix. This
slipping should have a trancelike possessed quality to thememteThere are also other
supernatural variations that are already built intatdeition of the mirror gag, such as
in the hat trick sequence. After we place on our hdifs nhine as if to tip it, as does my
reflection. However, my reflections head stays \kighhat, stretching his neck several
inches in an uncanny manner. | quickly drop the hat backyolmead, feeling my own
neck. When tentatively | try it a second time, it caro# normally. At that point, |
gesture several times to drop my hat, as does mytiefliebut then when we do drop
them his hat bounces back up into his hand (like Harpo’sdartrick), while mine falls
to the floor. Just then my phone rings again, “It's agbég beautiful tomorrow...”, and
| walk over to my vanity to get it. My reflection comties to improvise while my back is
turned. “Yeah? OK, I'll be right up.”

| look up into my vanities mirror at the figure in the e@timirror gesturing at me to come
back and play. Turning, | quickly walk over to the other amias my refection starts to
mimic me again. Moving my masked face very close to thace, | quickly tap the
glass where the edge of the figure’s mask is placed kikigp off, as my mask
continues to stay in place. There is no face behindeftextion’s mask, only the ghosted
impression of a skull and eyeballs. The figure throws ugrits in a slapstick manner,
and runs off back into the mirror, fading as it goeské t@ff my mask looking after it
into the empty reflection again. | grab the cigar b table, pick up my hat and tip it
towards the empty mirror, walk back over to my vanityntup the lights again, put on
my robe, and start walking towards the curtains as theuSal of Progress theme song
begins to play again for the final time. “It's a great bagutiful tomorrow...”

This performance is meant to create a hybrid performspaee that juxtaposes and
layers opposites to create the perception of uncannyitesanhagic clearly using
technology: the light comedic slapstick of vaudevilléha competitive game-like
movements of the mirror gag is remixed with the serfgualistic movements of mask
theatre and corporeal mime; the nostalgic past naddibn, whose linear memory
passively repeats the ghostly movements of long dead penfeillike the Marx Brothers,
is remixed with nonlinear reflexive new media processesmimate agents or spooks in
digital memory; the organic embodied movement of itreeperformer in real space is
remixed with the nonliving body-without-organs movemerthefsynthespian in virtual
space. These metaphors are performatively explorecelyctior through old and new



techniques and technologies, from the mask and stagenggbtihe virtual mirror and
simulacra. It is conceptually important that the pemiance occur in a theatre and that
the performance is recorded into digital memory, anddwasted on the Internet as a
YouTube video.

Thesis Project Production Schedule

December: Conceptual research and pre-production planning (Proposal,
bibliography, script, etc.).

Winter Break: Finish pre-production performance visualizations (3D stage
design & modeling, storyboards, animatics, character mugjedic.). Start
writing thesis paper.

January: Start motion capture production and post-production proaess
(cleaning mocap data, character animation, rendering, €anjinue writing
thesis paper. Start independent study with Kathy Foley.

February: Start building stage set in the DARC theatre. Fingstdering. Finish
first draft of thesis paper.

March: Begin rehearsals in DARC for final performance dugen Studios at
the end of March. Meet with committee at Open Stuftioperformance.
Videotape the performance as part of the documentatianyfdinal thesis show.
April: Edit the performance video early April. The final tiseshow presentation
at the end of April will consist of displaying simulate@nor gag performance
video, group performance simulated dance battle video, anddedbo
interactivity research.

May: Finish revising thesis paper for final committee review.

Ongoing: Real-time embodied interactivity research using mocdpsafiware.

Thesis Production Stage, Technology, and Props & CostumeuBget

Stage:

CoNoOO~WNE

Plexiglass for main mirrors 48x48 in.(clear and mirror@udf Plastics: $200.00
Kenroy Home Broadway vanity lights (rack of 8, 4 racksjazon: $100.00
Antique black trestle desk (2), Amazon: $150.00

Magic Focus flexible-arm tabletop round mirror, Amaz$25.00

Draper or De-lite rear projection screen (for virtuarar), Amazon: $500.00
Mirror ball, motorized turner, and LED spot, Amazon: $40.00

Lutron lighting dimmers for vanity lights (2), Amazdst0.00

Miscellaneous makeup bottles and antique hair brusvafaty, Thrift: $25.00

| already have theatre posters, frames, silk flowmssks, desk lamps, etc.

Technology:
1. Maya and Motion Builder 2010 (student edition), Autodesk: $350.00
2. Ecstasy Motion (indie edition), BrokeAss Games: $150.00
3. Projector, DANM.



4. Computer for playing rendered video, DANM.
5. Walkie-talkies (used to fake a cell phone), already.own
6. Laptop, already own.
Props & Costume:
1. Black unitard, Capezio: $20.00
2. Mime gloves and top hat, Theatrical Shop: $20.00
3. Styrofoam balls and luminescent paint: $20.00
4. Robe and mime mask, already own.

Thesis Interactivity Abstract
Synopsis:

The performance part of my project involves a live peréaron stage in a motion
capture suit performing improvised movements. A digital 3&ratter that represents the
performer is projected on an adjacent screen. The @Eacter will respond to the
performer by mimicking their movements, while also redyleesponding with
unexpected variations. The goal of the piece is taemaall-and-response dynamic
between the performer and synthespian’s embodied mawsntkat unfolds as a unique
combination of human wetware improvisation and digitdtvgare simulation. Because
the movement is all based on the performer’s movemne,dre essentially improvising
with a digital representation of themselves.

A specific example of theatrical mimesis in clasgio fs the Marx Brothers Mirror Gag.
In this playful pantomime, one brother is dressed up hikeother, and pretends to be a
nonliving mirror reflection or copy of the original. Theiginal brother tries to reveal the
copy as a living impersonator by tricking them into makingg&aor in their mimicry. The
comedy occurs through the light competitive interacteapecially when the original’s
back is turned from the copy, who then is free to im@®without being caught. The
dynamic of this pantomime raises issues of agency watluhcanny movement of the
reflection as simulacra, and can be viewed as thenatigr pre-computer Imitation
Game.

Simulating the mirror gag with a live performer and 3Drahter requires that the
synthespian follow the movements of the performeh wiight variations in the timing
and position of the limbs, so that the mimicry is @wtirely mechanical. If the performer
turns away, however, the synthespian is triggered talatsmemotional, possibly even
rude, gestures towards the performer. It is importarthisuccess of the gag that the
performer can see, out of the corner of their dye 3D character gesticulating behind
their back. A real mirror may be placed on the otite ef the performer, opposite from
and facing the projected image of the synthespian, to ealiha visual interaction.

Method:

To create the simulation of mimicry on the synthesgpiantend to stream the data into a
games engine using machinima style techniques. The perfagrdatec recorded by the



motion capture suit and software must be digitally premeés$o incorporate slight
variations in timing and position, before it is mirroatt assigned to the synthespian in
realtime. The illusion of improvised movement is domeulgh custom coded software,
ideally using Al algorithms, to call and blend pre-recordedonatiata from a library of
clips by the same performer. The clips need to be blendadlyl to the character’s global
position in 3D Cartesian space, which should alwaysased on the mimicry data. The
blending occurs whenever the data of the performer’s tegation registers greater than
70 degrees global Y rotation away from the synthesjaiash the blending itself should
not be linear, but speeded up to simulate rushed movement.

To emphasize the bodily movement, the performer shaghr a generic mask, like a
painted mime face, which is also modeled as the stat& df the synthespian. The only
moving part of the performer and 3D character should beye which will generally
look at the other, but occasionally diverge and vary.

Meaning:

Simulating the mirror gag with digital technology esghe question of agency as a
synthespian takes the place of a human pretending todve-Bving reflection of a live
performer. The multiple layers of mimesis occurringuich a dynamic may produce an
uncanny Eliza Effect for the performer, and through répetmovements with
variations, may possibly achieve the effect for theenmh as well. The variations in
bodily and eye movement between the masked humanigitel derformers should
increase this uncanny simulacra effect. The fact ttemperformer does not have
complete control over what appears to be their owlaatidn may cause the perception
of agency in the shared movement to become blurred, ideatlyng to creative playful
engagement with a digital other in a feedback looma¥ement.

My thesis also explores the interactive digital pugzethe evolved materialization of
several influential and prolific theatrical concepistsas Craig'®Jber Marionette
Artaud’sBody Without Organsand Park’®Rep and ReVrlhis research also has practical
applications for integrating software mediated syntlaspwith live performers in a
scene to enhance creativity. In addition to leveiggiry own experience as a dancer,
mime, and animator, this project explores new applinatfor machinima style
productions by exploring animism, anthropomorphism, empatit/eapressive
interaction between a synthespian and an embodied merfo

Future Improv-Dance Research:

A further application of this research is as a dancelaimn to enhance a performer’s
creativity through digital memory and processes. A spee¥ample of mimesis and
improvisation in contemporary dance is competitive slaating, such as hip hop,
which is based on the classic African American catl-eesponse dynamic. Movements
are reflected back and forth between performers astakek turns rising to the
requirements of the previous movement, while adding imprdwiaeations of their own.
By using the same approach and technology as outlined fomewsig, | intend to have a



dancer engage in an improvisational dance with a d@adancer, or digidancer, as part
of a live theatrical production. The captured movemett@performer must be blended
with a library of compatible stored dance clips presrded by the same dancer, ideally
using a games engine, and then assigned to the digidanesrtiae live dancer stops in a
pose. Taking turns in this manner should produce a call-apdnss or Rep & Rev
dynamic, so that the combined performance will evoleagan improvisational arc.

The Digital Double Project:

Mimesis & Mocap is proof of concept for the first phasa long-term conceptual
project that is intended to produce a technologicalaadn of my self, a digidouble. |
am starting by capturing and simulating my full body gestura theatrical context, but
| ultimately plan to digitally process all my commontgess, facial expressions, and
speech patterns into a coded 3D avatar.

Compare and Contrast to Contemporary Work in Digital Arts Practice

My thesis project most closely relates to two arda®otemporary arts research: First,
performance and dance studies that use motion capturetegi to record the
movement of live performers on stage, and then digipahcess that movement data in
real-time to project back into the performance as iote@aanimation or sound media;
Second, serious games studies that use the Al technalagyame engine to animate 3D
synthepians in a machinimatic real-time performancephkdject seeks to combine these
two areas of performance and games research to exploird area of study in Al, to
trick human observer’s of the performance into perceigingnomous agency in the
digital projection, otherwise known as a Turing Tesihaitation Game. In this short
essay | intend to examine how my project relates tadédfets from previous text or
dialogue based imitation game approaches, such as séeseph Weizenbaum’s
Chatterbot Elizaand Michael Mateag acade | will also look at how my project
compares and contrasts with several contemporary genfoiemances that use mocap
technology, such as Digital Culture La&&W-Blowup Kris Verdonck’sl/1l/li/1 , and
Hiroaki Umeda’sAccumulated Layouts well as with machinima puppetry projects that
use 3D avatars and game engines, such as Georgia PegpetShow

YouTube example chatterbots talking to each other:
http://www.youtube.com/watch?v=Lr7gvVQ3UoSk

Embodying the Imitation Game with Contextually Specific Thatrics:

There are a few key aspects of my project that argukesito address the imitation game
problem. The biggest difference between my project and chasbots sinc&liza, and
which I think is addressed well Facade is delineating contextual specific interaction.
Chatbots may achieve tl#iza effect for a short time due to player interest, baytlose
the effect quickly when the player is allowed too widarage of textual input. Typing in
slang or nonsensical sentences produces answers thal ttey software does not
understand the wordplay going on. In general, Turing Test'sraditionally criticized



for the same reasons that general aptitude tests acezed; they require too wide a
range of diverse knowledge to pass, that may not beeigeneral experience of the
person tested, or in this case the Al program teBi@rhdecreates a very specific social
and cultural situation for the player to experiencéhwesponses that are limited by that
context. If the player attempts to break those impligeist which are also in line with
well established social etiquette, then the charaatdfadadetake the appropriate
response of forcing the player out of their home. Tthese are several implicit and
express factors built into the game to prevent a plagen breaking thé&liza effect. In

my project | seek to create a contextually specificesimsituation by simulating the
classic film pantomime the Mirror Gag, limiting thearaction to embodied movement.

See YouTube example of the Marx Brother's Mirror Gag:
http://www.youtube.com/watch?v=Ggl19Md-tZ6A

Other similarities that my project hasRacade but differs from chatbots, are embodied
theatrics and emotionBacadeplaces the player in a dramatic situation with two
embodied characters that behave in a manner that is plyposomfortable for a third
party guest. The characters of Trip and Grace may h@iBed 2D cartoons, but they
still look and behave in a naturalistic manner, arguing) eshotive action and dialogue
that evokes sympathy or empathy in many players. The duagydtas the effect of both
engaging the players continued attention, while also digtgathe player from
considering the agency in the characters. By simul#ti@dvirror Gag, | seek to achieve
a similar emotive theatrical dynamic that is base@mibodied humor or slapstick, to
engage and distract the player. Traditionally, hunasriieen widely considered the most
natural of human emotions, with comedy being a tdleattis difficult to teach other
humans, much less produce artificially through a machireatldg a fun and funny Al
program would likely have afliza effect because slapstick humor has the capacity to
bypass the intellect through the nearly universal languagencedy.

See YouTube example of Michael MateBatadegame:
http://www.youtube.com/watch?v=GmulLV9eMTkg

The theatrical and entertaining scene that the player tirelsselves in the middle of
within Facadehas another advantage over chatbot programs, and Whogte to create
in my project, which is the suspension of disbeliefsTifisomething we are all trained to
do when enjoying entertaining drama, in order for it to alstie entertaining. We
engage our imagination to enter the virtual world presetd us, whether it is a novel,
minimalistic play, movie, anime, or game. The suspensialisbelief, as a double
negative, is an algorithm that inherently has a loap Ihalso requires, like other belief
algorithms, theatrical or media ritual, such as arafiraming and lighting, or the hyper
real of the simulacra. | hope to create this in mygmtdoy having the player wear a
simple mime mask. The environment will be windowles$witige lighting, and the
frame of the monitor will represent the mirror framas,well as a magical window and a
proscenium. The player willingly transforms towards gineg with the reflection by
donning the mask and approaching the reflection in the mmtach also wears the



same mask. What will be noticeably different aboutrdikection if the player looks
closely, however, is the movement of the eyes aadirigers.

The mask is practically a universal element of tradifipaatomime, for both mimes and
clowns, and is highly influenced by shamanism. In the clyyeghed performance of my
project, | envision the performer in the mocap suieeng the stage with their back to
the magical mirror, intrigued by a simple white maskdnag in the dark space. Initially
there is no reflection in the projected mirror, utité mask is placed on, at which time
the visibility of the 3D representation fades up behind tland facing them unlike a true
mirror image. In this version | intend to have the gerfer reference the earlthO
century French pantomime and corporeal mime techniquesaielsa Copeau and
Etienne Decroux, who used shamanistic meditative ritualvdonning a mask, to empty
the mind and become possessed by the spirit or chaod¢her mask. Breath techniques
are used to clear the mind so the mask can take overrthenper’s body. Once the mask
is in place, the performer will turn to face theireetion in the magical mirror, and the
mirroring dynamic will start. In this performance hentomime movements of the
performer, and of the mimetic synthespian, will alsmrporate corporal mime
techniques of isolating body parts to simulate the ld¢luman affectation in an
autonomous uber marionette.

See YouTube example of pantomime and mask technique atf\ugRet Kitchen:
http://www.youtube.com/watch?v=UE5h-8gX E

In the eastern tradition of Japanese Noh mimesg tkex similar shamanic ritual for
placing on the mask that actually uses a mirror. Th@pedr dons the mask in front of
the mirror, staying in place until the spirit of threask takes over through the reflection.
In my production, | will employ this technique by placing almirror on stage facing
the projected virtual mirror, and have the performer plaeg mask on looking in the
real mirror. The advantage of this is they will be ablsee the virtual reflection appear
behind them, starting the interaction through the teclgmdbdevice.

Proprioceptive Movement with a Bodywithout Organs

Although Georgia Tech did develop an interesting embodesion of thecacadegame,
the main difference between my approach to the Turesd &nd text based games is that
| want to engage the player’s entire body strictly tigto gesture, rather than engage their
mind through dialogue. | believe this will create a mordhuman interactivity that
reaches less cognitive parts of the brain, as does pamoand slapstick humor. The
projected synthespian will appear to be a life sizedomimage of the player as a 3D
representation, and although simplified like Bagadecharacters, it will move in a
natural manner from the streaming mocap data. The differena real mirror, and what
should engage the player’s attention, is the variatiorhe reflection’s movement.

Mirrors engage people’s attention anyway, but mirror’s #ine not passive should
immediately increase the player’s interest, and mayntdde uncanniliza effect. My
project also has another inherent agency loop thatimegase this effect, that plays

from the Mirror Gag itself; which is that the compugenerated body is masquerading as
a human who is masquerading as a reflection of theplay



See YouTube example of Georgia Tech’s emboBmghdegame:
http://www.youtube.com/watch?v=x__11AbA7w0

To trick the reflection into revealing itself as havirggeacy, the player must move their
entire body, just like in the classic Mirror Gag,ateg a playfully competitive dynamic
between human and digital bodies. Hopefully this expedevill become fun, and lead
to empathy with the 3D body through proprioception. It lagl interesting to see if the
players ever unconsciously start mimicking the vanmatiperformed by the reflection
through Al. To increase the engagement dynamic, wherlbegilayer turns away from
the reflection, Al programming will cause the reflecttorpantomime prerecorded
slapstick movements designed to evoke an emotional respdweselayer will be able to
see this happening behind their back, through real mirror'eglecthe stage
environment, and then can react to the challenge. Thisase the potential comedy may
materialize in the simulated gag.

Looking next at a theatrical performance that usesaligiedia, entitled\ltW-Blowout

by Simon Biggs and Sue Hawksley at Digital Culture Lalo, g@n see some interesting
similarities and differences to my project. Video afamcer's moving bodies are captured
and projected, achieving a mirroring effect, while the safeamanipulates pieces of the
video to deconstruct and reconstruct the bodies. Thig pliiees produce a degree of
uncannyEliza effect in the animated collage, mainly in the recatséd movement as a
kind of video cyborg representation of the dancers. dls0 successful in engaging the
performer's creativity and audience interest.

See YouTube example of Digital Culture LaBBW-Blowoutdance performance:
http://www.youtube.com/watch?v=I190iOE29HAO

But the main differenc@ltW-Blowouthas to my project is the lack of dimensionality and
predictable familiarity of the captured video, where @@gnize the unaltered moving
images of the live dancers. No matter how you slice thie@se images are not native to
the digital medium, but are flat echoes of our multi@hsional organic world. A digital
3D avatar is a complete simulacra, a virtual bodyeuttorgans in Cartesian perspectival
space, formed from digital code, electrical impulsesilioon, and projected as living

light like an apparition. Like puppets and animatronics, commérerated characters
have an inherent otherness that recorded video can nevevegam matter how much
you process or manipulate it. By using processed motion eagéia and Al to animate
this type of character in a naturalistic manner, and bhend in subtle supernatural
movements (which are actually inherent in the dynanfitseoMirror Gag), | anticipate
that the uncanny effect can be enhanced and extended.

Cutting the Umbilical Chord of the Uber Marionette or Pinocchio Becomes a Real
Boy

The next two experimental dance videos | want to condiyeKris Verdonck and
Hiroaki Umeda, show how the human body can achiewenaanny effect by moving
like a marionette or a machine.IIfi/llI/1II by Kris Verdonck, the dancers are



suspended by invisible wires, making them essentiallylivitay marionettes. The
uncanny effect is achieved by combining the naturalistic moveai¢he human bodies
with the magical effect of a puppet defying gravity. The superabeffect only works
because the dancers surrender some of their agencyratlmnette technology,
creating a hybrid technique, and because the technology ishhidde

See YouTube example of Kris Verdonck'8/I1l/llll  dance performance:
http://www.youtube.com/watch?v=fNo4xeizMfO

A similar marionette technique was used in a Woody Altexvie | worked onfEveryone
Says | Love Yqun which a magical partner dance is done by the sideriotr in Paris
by using wires, and then we rotoscoped out the wiresstppaduction.

See YouTube example of Woody Allen’s partner dandevieryone Says | Love Y.ou
http://www.youtube.com/watch?v=pYpcEF1hBHs

One more experimental dance example | want to examidgoaki Umeda’s
Accumulated LayouCorporeal mime technique used movement isolationsrastzod

for transforming the body into a vehicle or performatiool. An extension of this mime
technique in dance is the robot in breakdancing, and poppingipckhip hop. Both
techniques use the machine metaphor to create the appedrancaroy movement
throughout the body. Body parts seem to have theiragency, as the dancer’s attention
quickly and fluidly moves through each part. Fast pausbstween movements isolates
moments in time as poses, very much like separatinmtvement into animation
frames. Sometimes the dancer appears to defy gravity miedagross the floor, as in
moon walking Accumulated Layoutias some of this technique combined with
mechanically controlled lighting and sound, creating ah®gis of machine movement
with a human body.

See YouTube example of Hiroaki UmedAscumulated Layoudance performance:
http://www.youtube.com/watch?v=pTlawoyy3ro

All these dance examples use technology to enhanecgarent uncanny quality of the
body as a mechanical device. My project will be desidaanieate similar effects
through the pantomime of the live performer, and thehtachnologically enhance the
uncanny human movements to a supernatural level in thedidhe synthespian.
Defying gravity and isolating body parts can be taken toleeels in the virtual
Cartesian space of the computer program, which is otleahain reasons why
computer generated characters can be compared to Cragy'Mdbrionette. Again, this
supernatural quality was already a part ofNheor Gag, as can be seen in the Marx
Brothers and théLove Lucyversions on the YouTube example. In the first examp
occurs when Groucho breaks the plane of the mirroir¢te his reflection. While in the
second clip, supernatural movement occurs when Harpo tisels laat to defy gravity
and expose the reflection as a real person. The @iiferbetween the classic gag and my
simulated version is that the synthespian cannokpesed as a real person, but can be
exposed as having real agency through the Al software. $flatalysis is of other



machinima style 3D puppetry research projects. For inst@wergia Tech’'®uppet
Showproject has some similar real-time puppet and machinimiaigsabut the motion
capture technology is 2D optical blob detection usingPifteEessing software to stream
the motion data into the Unreal game engine, ratlzer 3D mocap.

See YouTube example of Georgia Tedhigopet Showroject:
http://www.youtube.com/watch?v=7PmQJH6Tf5c

There are other projects by the Georgia Tech MachiamiaSynlab groups that contain
some aspects of my project, but are different in tiey tise 2D computer vision
techniques for the mocap. The Henson Creature Shogital Puppetry Studias a

better example of using live streaming 3D mocap to contsghthespian’s body, but
even this technique has a crucial difference to my apprédlabf. these techniques and
technologies are using the digital medium as tooleifeating motion, while | want to
use the medium as a fundamental partner in the cegattdcess of the performance. If
the body with organs is the medium of organic pantonaintedance, then the body
without organs, or code, is the medium of virtual panteenand dance. My project seeks
to be a first baby step towards implementing digitalilggence into the embodied arts of
acting and dance, as a machinima technique, that caroléae tsynthespians with
improvisational agency that shapes the performed maviemhis is my proposed
solution to the Imitation Game that has the potettiaealize the Uber Marrionette in a
virtual 3D puppet, by releasing some of the traditional strivegfween the puppeteer and
puppet to the coded medium itself, and eventually mutateétio a little further
towards becoming a real boy.

See YouTube example of Disney’s Pinocchio:
http://www.youtube.com/watch?v=Ij9ui2VPes8

General Questions & Answers

Question #1:You mention many influences from Theatrical theoryadnrythesis
proposal, such as from Halliwell, Craig, Kleist, Turrearks, etc...; how are these
influences related conceptually to digitally simulating Mirror Gag, and what is the
dominant influence that will require detailed analysis, la@cbme the main theme of
your thesis?

Initial Answer: | think the dominant theme that runs tlgb all of my theatrical
influences is agency and memory through embodied perfaxenand in relation to
simulating the Mirror Gag in particular, how represéate of human movement in
media can generate the uncanny illusion of agency throgghldnemory. Performative
techniques since the Renaissance show continuous eizieighalf memory and
movement using mechanical devices. From chess playing dotwsrta movie special
effects to intelligent online avatars, entertainmentsp®ttacle has been used as a
reflexive development technique for extending human agetoyautonomous machines.
My goal is to take this historical trajectory furtherabigh embodied movement, by using



motion capture and machinima technology to explore and Heubdundaries of human
and non-human agency. | seek to do this through theinealrmtimesis of a live
performer in embodied space interacting with a 3D swpila@, or projected body
without organs, in virtual Cartesian space.

Question #2:How do the theatrical concepts detailed in your th@siposal relate to the
broader conceptual theories of technological memeswmargs, and what new
interdisciplinary connections does your thesis seekaierh

Initial Answer: The broader connection can be madeutittonechanical replication and
communication technologies, which allow organic memgsdpagate from human
memory into computer memory, creating technological egthat can autonomously
replicate and evolve through computer processes. Memas amérmational
representation of our image and movement, which arecapiured and processed by
both brains and machines through senses and sensorsrapresentations of us do
have the capacity to take on a life of their own &dm, and can live long after our
physical bodies cease to exist, as a new kind of aninmaéeabry that takes on a life of
its own.

Question #3:What new hybrid forms of technology do you hope to expliyr using
mocap, synthespians, and machinima techniques to simuldrtbe Gag, and how
specifically will this contribute to technique in the fi@tiDigital Media?

Initial Answer: Theatrical mimesis in the form of bodied mimicry has not yet been
thoroughly explored through the medium of code. The icld® medium exploration

of mimesis as seen in the pantomime of the Mirray (Sa great starting point for me to
begin my research. Using mocap allows me to createiamfeedback loop that
represents the mirror, while the synthespian becdhegegeflection, and machinima
techniques allow the mirror to become magical by bringnegreflection to life with
independent agency. The fusion of this cutting edge digithAinology with traditional
pantomime techniques has the potential to generate a tealyhva new form of
performative art.

Question #4:Since the interactive technology in this proposabisyet fully developed,
such as streaming mocap data into a game engine and usmdléhd pre-recorded
motion; what is the iterative process that you will tsseesearch and produce this thesis
project, so that production risks are minimized for theipublow, while still making
progress towards ultimately developing the full intexaigt?

Initial Answer: The iterative approach | intend to tédethe initial version of my project
is to first fake the interactivity by having the live perfear improvise to a choreographed
motion captured performance that | process in MotiondBuiand apply to a non-
interactive 3D avatar modeled in Autodesk Maya. Stagingfiner Gag as a
choreographed theatrical performance before a live acelignl allow me to get
performer and viewer reaction to the aesthetics and dgsarhthe perceived

interaction, to see if it achieves anthropomorphicot$f@f non-human agency. | believe



the theatrical environment and techniques used to franmgetf@mance, such as
dramaturgy and lighting, are just as important as thextdaby for creating an uncanny
effect. By first performing a choreographed prototype, Igetrviewer feedback to better
research and design the human and non-human interpetimmeters in the fully
improvisational piece.

In addition, by producing and documenting the staged performbawiéhave concrete
media examples to show the interactive goals of therto prospective technical
collaborators and funders. | am a staunch believéreiperformative algorithm “fake it
till you make it”, to reflexively drive collective behavitowards innovation and
transformation. Later versions will be designed teastr the performer’s motion directly
into the virtual environment of a game engine, where digitacesses can facilitate the
illusion of improvisation, creating a truly interactiwnghespian. Then the live performer
can freely improvise with a digital magic mirror tlzdpears to have a reflection with
independent agency, hopefully creating an uncanny ElizatBtfethe performer and
audience, and through shared agency a unique performandinsatie simulation is
run.

Question #5:Where specifically do you want to go conceptually andrtelciyically
with this research after completing this thesis pr@ject

Initial Answer: After simulating the pantomime of thirror Gag, | would like to
continue this research into the area of improvisatidaate. A subsequent project would
be to simulate the call-and-response interactivity dleatirs between dance partners,
such as in a hip hop competitive performance. Dancing alddeleof complexity to the
embodied movement dynamic, because in addition to visua$ms, you must also
simulate auditory mimesis. Dancers must reflect, reat improvise to both their
partner and to the rhythms in the music simultaneoushat@gethis level of interaction
between a live dancer and a virtual digidancer would bataresting challenge, would
facilitate a new hybrid dance form, and could model haxcreatively improvise while
dancing. As a dancer and animator, this research is agtaplucal, and is drawing a
trajectory towards producing an embodied self portraiiénmedium of code.
Ultimately, | would like to take the mimesis concept fertinto facial animation and
speech, so that | create a digital double of myself, whaall the Topher 2.0 Project.

Artist Statement

My motivation for this project is to explore what gaesin a performers mind, and by
extension human consciousness, when we createfussoa dancer for many years, | am
always dancing with myself and others, creating new $asfrmovement through
improvisation. When | examine my mental process whileidgn | seem to imagine a
virtual representation of my self moving, either alonevith a virtual partner. This
visualization technique can be viewed as a wetware siilmldtat not only makes me a
better dancer, but creates new movements throughlplagtentionally allowing

mistakes or by actively breaking stylistic rules to t¥egew movement combinations and



fusions. Such creative play requires some type of psesesmilar to pattern recognition
and random algorithms running in my brain, which are theematized in embodied
movement. | also practice this technique “offline”, withaatually dancing, but still
“feeling the flow” of movement, and | have invented neavements this way. In
addition, studies have shown that physical performancéeamproved by such
visualization techniques. Adding another dancer into the imgmtignal dynamic, that
can reflect and modify my movements as a partner liabayator, adds another
unpredictable dimension to the creative evolution ottthbined movement in social
dance.

As a child, like many people, | played with imaginaryreleters in elaborate dramas
involving puppets (dolls or action figures) and toy machinass(spaceships, etc.). As
an adult, | embody more conservative roles as a 3Daior, teacher and a student, but |
am still playing with characters. On a more esotekielleas someone who has practiced
Eastern and Western meditation, | witness my sedf @saracter in the Theatre of the
World; creating a mimesis in my mind to view myself agtas others view me in the
spectacle of social drama. All the world’s a stageradll, as reality shows prove. But
the spectacle or simulacra produced by my behavior ismwely me. It is a reflection of
me so it contains information that represents pamefbut the information has separated
from my body so that others can perceive my image. g@roigction is uploaded to social
networking sites, and is continuously reflected back tdevare by the people and
technology in my environment; by the messages commudi@ate their faces-screens,
behavior-animation, and speech-hypertext.

Media of all kinds communicate information that has ssjlea from our bodies, that
represent a part of us, but like a chameleon theyaresally us. This was never a pipe,
after all. But it is the memory of a pipe, and of paenter’'s movement, in the medium of
paint. The medium affects the information, mutateg¢peesentation. But human
memory is also a medium, and so is digital memorg.uAk internal and external
memory to perceive ourselves, and change ourselves. Weapditdter try to understand
the meaning in the message. We channel the informat®a Imedium to a medium, and
then back into the medium of our mind, in continuoudlieek loops. From these loops
associations are created in memory that represemtingefor us, and modify our
behavior. | want to create such a loop between mysdlbadigital reflection, using the
pantomime of the mirror gag as a context, and allovetmeputer medium to change my
memory through its memory. By projecting a part of mysed virtual Cartesian space,
my movement, | can experience how it evolves in émaironment; how the processes in
the new medium change my behavior, and possibly evatesvgperception of my self.

The techniques developed for this performance piece aminwrily targeted at the
audience, for instance to wow them with the Al, but iyafior the performer to
experience in the moment of creation. It is desigodakta new way to improvise a
performance, although | believe the audience will rexaiunique and entertaining
experience through the performer’s interactivity with domputer. It is intended as a
method for allowing active digital processes or agentsetpart of the performance,
creating a meaningful dialogue between machine and orgahiamedium of code



undeniably does become part of the message. | see thist@®jg@ movement towards
fusing embodied human consciousness with a virtual beiagoody without organs,
using mimesis as the conceptual catalyst.

Beyond the mirror gag with a synthespian, the neeqt st this research would be to use
similar techniques to create an improvised call-and-respstyte dance between live and
digital dancers or digidancers. Dance uses similar erabanleative techniques to
pantomime, but adds another dimension of complexity byiniagunteraction with both
a performer and the music. Technically this would requatéern recognitions in
multiple data streams for movement and sound by th@#ware, to make the
digidancer respond to both. Ultimately, these virtual esis techniques could possibly
be extended to a physically embodied character, suchaslamd performing an
improvisational dance with a human dancer in a mocapusitg virtual 3D
representations as a control mechanism for the andnmdvement. Essentially the
android could be dancing with a 3D representation of itselfaaother, which could be
real or virtual (simulating “offline” visualization teclques), or in pantomime of the
original mirror gag, the android itself becomes an endabohirror. This would approach
the kind of representational loops occurring in my owmsc@usness when | creatively
play and improvise in social dance with a partner.

Keywords, Terms, and Phrases

Al: Artificial Intelligence is a branch of computer saerthat evolved out of cybernetics
that seeks to develop intelligent machines through autonosaditvgare agents. A key
part of game engines to simulate intelligent behavianimavatar for a game.

“Body without organs”: Playwright Antonin Artaud’s surrealist statement préseim

the 1947 radio playo Have Done with the Judgments of Godthe script he equates
God to microbes, and states that man is badly constrantedhust be remade as a body
without organs so that he can be free from the judgufe@bd and dance wrong side out
again. Statement could be interpreted as a reflexiveipsorof a future digital mimesis
of a person uploaded to cyber space as an autonomous 2D, avantelligently

designed machinic body made from code, without organisfraa from the

contradictions of mind-body dualisms.

Cartesian Space:Mathematical representation of perspectival space3[d eomputer
program, based on Descartes coordinate system, with &hadrZ directions that intersect
at a world origin.

Cyborg: originally a term from cybernetics, the posthuman ephof fusing machines
with organisms has been more fully explored as a metaplibe humanities by critical
theorists such as Donna Haraway and N. Katherine blallee metaphor can be
conceptually extended to encompass the fusion of huelaawvior and perception with
technological devices and processes. For instance,iticiecan be reliant on both



organic and digital memory for successful functioning fecnological environment.
The cyborg concept can be related to technological meme digital avatars.

Double, Body Double, Stunt Double, DopplegangeDouble is used by Artaud as a
comparison between culture and theatre, and by Deledz@wattari related to
simulacrum or copies, and the shamanism influenceadb€ Castaneda. In Castaneda
shamanism, double is the term used for the shaman’s eoedgya kind of virtual
projection that is not subject to normal physical laave] which usually acts as a
trickster, termed stalking. The abstract goal of eating the double is to achieve
“ultimate freedom” by taking a “somersault into infiriity have your awareness “cheat
death” by becoming disembodied. Body double and stunt doubleetenusim to
replace the principle actor with a better or more ameite version of the same fictional
character. Lately this role has increasingly beeemto virtual 3D characters, such as
for unusually dangerous stunts, rather than live humanrpegfs. Doppleganger is a
double perceived as “other”, usually in a reflection on lect¥e surface that is an omen
of mortality or future death. Shaman’s in the Castamehtion use perceiving their
doppleganger as a way to “stop the world” by being in thenemd and stopping their
mind.

Eliza Effect: The willing suspension of disbelief when people engage mtielligent

and entertaining software agents. The term comes foseph Weizenbaum'’s 1966
comic doctor computer simulation, called Chatterbox Etizat used repetition to imitate
a Rogerian psychologist, and which was named afteethalé character in the stage
play Pygmalian because Weizenbaum intended to teagtrdlgram proper language.
The effect seems to be an extension of the samergigpef disbelief common in
theatre and movies, where animism and anthropomorphisttrilsuted to puppets and
other non-living animated characters. Such an effectdoasmented on the sets of Jim
Henson productions, such as Sesame Street and The Muppetv@tere children and
guests would frequently forget about the living performed, iateract directly with the
puppet as if it was alive.

Imitation Game or Turing Test: Mathematician Alan Turing’s criteria for evaluating
whether a digital computer has the capacity to mimiman intelligence. From his
famous 1955 paper Computing Machinery and Intelligence, he expestguliters to
pass this test in about fifty years. The intelligenateigon has been criticized as being
overly biased towards human intelligence.

Improv: Improvisation technique in theatre and dance that engesifeee-association
by the performer to create a unique experience each tirffeeperg live. Especially
associated with comedy in theater, this technique mapimpared to running a
computer simulation with changing variables and randorctims.

Machinima: Coined by Hugh Hancock in 2000, a hybrid gaming term that combines
machine with cinema and anime, and uses a game engine togmdepgendent film
style dramatic content that incorporates animated 3D gahmgacters in a virtual
environment. In Machinima, dramatic narratives or perfawcea by synthespians are



normally limited to the Al movements and asset contehtee game, but independent
artists are starting to customize and experiment wétebhniques. Machinima is
starting to also be used by film directors in pre-produdbtoguickly visualize scene
action as a 3D animatic. By being a hybrid of film and ationaMachinima techniques
are arguably the next evolution of dramatic media produdiynapplication adds a live
embodied performer element through mocap technology.

Magic Mirror: Anthropologist Victor Turner’s concept of theatresa®flexive and
dialectic between stage drama and social drama in eultur

Memes and MemeticsBiologist Richard Dawkins theory that applies the @ptes of
Universal Darwinism to culture around the concept oseilesh meme, a discreet unit of
symbolic information analogous to the gene, that refg& from human brain to brain
through communication and imitation. Cultural informatieplicating and processing
autonomously in digital computers is considered a new raaotat memes, and named
technological memes or temes by Susan Blackmore,andlso be related to the cyborg
concept as a fusion of the human mind with machines.

Mimesis: Key concept in the history of western art based on gtyilby from Plato and
Aristotle, and then subsequently developed as a thedmnynoén nature by other
philosophers. Translated by Stephen Halliwell in Ariststf@etics as representation,
this concept also relates to mimicry, memory, and memekeatre history also related
to the spectacle, and Theatrum Mundi or theatre of tédwharacterized by
Shakespeare as “All the world’s a stage...”.

Mirror Stage: Psychoanalyst Jacques Lacan’s concept of the devetdmindhe ego and
identity in psychiatry. As per Wikipedia: “The Mirror $eas formative of the function
of the | as revealed in psychoanalytic experiencerepesenting a permanent structure
of subjectivity, the paradigm of the imaginary orders i phase in which the subject is
permanently caught and captivated by his own image”.

Motion Capture or Mocap: Animation industry term for real-time motion capture or
performance capture technology that produces 3D positianfalaa live performer’s
body parts over a period of time. Generally done by haviagérformer wear a suit
with passive or active optical markers that are trackechbyeras, or by non-optical
sensors, this process is preferred for creating reatigthanoid animation quickly. The
captured data can then be processed to rotate the skedejmints of a 3D character in a
film or game.

Perspectival: Painting technique developed in the Renaissance fdaingehe illusion

of 3D space in a flat 2D painting, based on framing arl \dewing position so that
architectural lines recede to converge on a single hopaott. Subsequently adopted by
European theatre as a proscenium stage with painted backdobpontinued to be used
in the film frame as matte paintings, and the compsaderen as 3D digital renderings of
virtual reality. Considered by art theorists like Panofgkipe more than just a technical



illusion, but a reflexive symbolic process that changeda@yr of perceiving the world as
a mathematical simulation.

Rep & Rev: Playwright Suzan Lori Parks’ theatrical applicatidmepetition and
revision, based on the traditional African Americalh @ad response dynamic in blues-
jazz music and dance, to transform collective memornidslaerefore re-imagine history.

Simulacra or Simulacrum: Like mimesis, first associated with Plato, and often
translated as similarity or representation. Genetedd to describe a distorted copy of
reality, French cultural theorist Baudrillard developeddtecept into a replacement or
simulation of reality through media.

Spook: In William Gibson’s 2007 novel Spook Country, the terms &pepecter, ghost,
and revenant are slang for intelligent agents. The ¢teumtry is used for reality in
physical, mental and virtual spaces. This view can be caudpbhe metaphor of ghosts in
haunted theatre and cinema, from Suzan Lori Park’s fugeosts and possession for
memorializing ancestors and re-membering history, to agteary films with ghosts in
media and mirrors.

Synthespian:Term for a digital or computer generated actor, usuali aharacter,
coined by computer animation pioneers Kleiser-Walczd®#88.

“The medium is the message’Media theorist Marshall McLuhan'’s phrase that
indicates that the medium, especially communicatiohrtelogy as mass media, changes
cognitive orientation of society by creating a new envirenin

“This is not a pipe”: Surrealist Henri Magritte’s famous title that usegleage to play
with, and break the illusion of, representation in pecsival painting.

Uber Marionette: Edward Gordon Craig’s theatrical concept of a new petdoice
medium that would allow for the creation of an autoaampuppet without limitations
that can replace human actors, and fulfill the does vision without affectation. | am
proposing that the concept is being realized in theadigiedium with 3D characters
programmed with Al to be self animated synthetic acto®vatars. There is also a rich
literary and film history in the arts and humanitielstexd to self animated puppets that
references the Jewish Golem, Egyptian mummies, Frsbdi@, Pinocchio, automatons,
cyborgs, robots, and androids.
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