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ABSTRACT

In this article, the authors share their experience of making a creation-as-research,TheWizard
WithoutShadow,in order to bring to light the different steps of staging, the difficulties, and methods 
that could be applied. This research is based on empirical and analytical methods and aims for a better 
understanding of the pipeline of a theatrical staging with motion capture, as well as exploration of the 
nature, limits, and potential of a pre-recorded live-controlled virtual performance. This paper is an 
extension ofTheWizardWithoutShadowpaper previously published in the ARTECH21 conference.
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INTRoDUCTIoN

AsDixondepicted,thetheatrealwaystendedtoincludeinitspracticenewtechnologiesinorder
to“increaseperformanceandvisualart’saestheticeffectandsenseofspectacle,itsemotionaland
sensorialimpact,itsplayofmeaningsandsymbolicassociations,anditsintellectualpower”(Dixon,
2007).Inthisarticle,weareparticularlyinterestedinusingmotioncaptureinperformance,which
hasprogressivelyattracteddirectorsallovertheworld.Wecouldhighlightsuchperformancesas
The Tempest stagedbyGregoryDoran in2017 inRoyalShakespeareCompany incollaboration
withImaginariumStudiosinGreatBritain,I.D.,anoperabasedonArnaudPetit’smusicstagedin
Francein2017,Orestia22ofTheatrenaPodoliUkrainiancompanystagedbyIllyaMoshitsky,Anti-
GonestagedbyTheoTriantafyllidisin2019intheUnitedStates,andMandalastagedbyThomas
Villepouxin2021inFrance.Alltheseperformanceshaveverydifferentaestheticsandusedifferent
technologiesandapproaches.Theyarebrightandattractive,buttheprocessofcreationstaysunknown
tothepublic,professionaltheatre-makers,andresearchers.
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Inthisarticle,weshareourexperienceofmakingacreation-as-research,The Wizard Without 
Shadow,inordertobringtolightthedifferentstepsofourstaging,thedifficulties,anddifferent
methodsthatcouldbeappliedfortheirsolving.Inourapproach,wetakeintoconsiderationallthe
stepsofproduction,beginningfromthedigitalcreationoftheavatars.Wetrytobalancebetweenthe
gamingapproach(Ward,2005)thatcombinestechnical3Dmodelingandriggingwiththecreationof
thestoryofthecharacterandthetheatricalapproachbasedonStanislavsky’ssystem,whichmeansto
“developasetofbehavioursthatgivetheavatarthesemblanceofrespondingconvincinglyandwith
emotionalauthenticitytoanysituationanaudiencecouldperceiveitfindsitselfin”(Weinbren,2016).

Inourcreation-as-research,anactorwhonarratesastoryperformsinfrontofascreen,wherea
virtualuniverseisprojected.Thestoryisplayedbynumerousdigitalshadow-avatars:flatsilhouettes,
virtualmarionettes(asdefinedbyPlessietetal.,2019)animatedwithpre-recordedmovements.We
applyahypothesisthatdependingonthephysicalactor’spointoffocus,theaudiencewillbemore
attractedtothescreenortheactororwilldivideattentionbetweenboth(Ternova&Gorisse,2022).
Thisresearchisbasedonempiricalandanalyticalmethodsandaimsforabetterunderstandingof
thepipelineofatheatricalstagingwithmotioncapture,aswellasexplorationofthenature,limits,
andpotentialofapre-recordedlive-controlledvirtualperformance.Thispaperisanextensionof
The Wizard Without Shadow(Ternova&Gagneré,2021)presentedintheARTECH21conference.

TECHNICAL AND ARTISTIC CoNCEPTS

Shadow Avatars Talking to Children
Theentrypointofthecreation-as-researchofThe Wizard Without Shadow(Ternova,2021)wasa
decisiontoexploredifferentaspectsoftheaestheticofCAVOAV,aCAsteletinVirtualrealityfor
shadOwAVatar(Gagneré&Ternova,2020).Thisconceptisinspiredbyclassicalshadowtheatreand
combinesliveperformingwithalive-controlled3Denvironmentinhabitedbyshadow-shapedavatars
animatedinrealtimeorpre-recorded.Itfostersthecirculationbetweendifferentstatesofrealities,
featuringphysicalactorsinteractingwith2D/3Dshadowavatarsinamixedrealitystage.Itwasfirst
exploredin2019withintheperformanceThe ShadowstagedbyGeorgesGagneréandbasedonthe
homonymfairytaleofChristianAndersen(Gagneré,2020).InThe Shadow,therewasonephysical
actorplayingwithfiveavatars.Sittingintheleftcornerofthestagebehindatablenexttothescreen,
hewasreadingthetextanddrivingtheevolutionoftheshadowavatarsandmodulationsofhisvoice
inareal-timemusicalenvironmentwithaMIDIcontroller.Hisbodyactingwasminimalistic.

The Wizard Without Shadowaimed toput in thecenter thegesture interactionsbetween the
physicalactorandtheavatars.Theactorisplacedinfrontofthescreeninordertounderlinehis
physicalpresencefortheaudience.Inthatway,hegetsthelibertyofmovementandfacilelyreacts
totheactionsoftheavatarskeepingeyecontactwiththeaudience.

Theperformancehadtofulfillthreeconditions:theplotmightberelatedtotheshadowtheme,
itshouldbeastoryforchildren,andithastogiveplayfulsituationsinordertoenhancepotential
gesture interactionsbetween thevirtual andphysicalworlds.TheScottish fairy tale “TheBlack
Airts”matched theseconditions. It talksaboutaboynamedJaimiewho isgoing toaschoolof
magicrunbyawizardOrraque.Intheendofthecourses,oneofthepupilsmuststayforeverwith
theschoolmasterashisslave.Jaimieproposeshisshadowinsteadandsaveseveryoneasthemaster
acceptsthetrick.Collectingvariationsofthisstoryfromdifferentfolklores,thedirectorwroteher
ownadaptationasanoriginalplay.

AvatarStaging Framework
AvataranimationintheperformanceisbasedonAvatarStaging,alow-costframeworkdedicatedto
theatricalexperimentationswithdigitalcharactersandphysicalperformersinamixed-realitysetup(see
Figure2;Gagneré&Plessiet,2018).Anactorequippedwithamotioncapturecostume(amocaptor)
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playsinaspaceencircledwithscreensthatshowthevirtualworld.Themocaptorproperlyseesthe
resultofhisacting,adaptshismovementsforthespecificityofthedigitalscene,andinteractswith
aphysicalactorandothervirtualcharacters.

The main feature of AvatarStaging is AKN_Regie (Gagneré, 2022), a universal, adaptable,
evolvingpluginprogrammedbyGeorgesGagneré inUnrealEngine that isconstructed toeasily
organize thepresenceandappearanceofavatars,virtualscenography,VFXeffects in thevirtual
space.Thepluginhasvariousapplications,butitwascreatedfortheatricaluse,anditsmaintargetis
keepingthevirtualpartoftheperformancecontrolledinrealtime.Itisalsoelaboratedinawaythat
apersonwithoutsignificantprogrammingexperiencecouldhandleit.Theprogrammingofavirtual
performanceislimitedtoalinearnarration.Adigitaloperatorhastolaunchanewcueinorderto
movetothenextphaseofthevirtualperformance.

Theavatarscouldbeanimatedinrealtimeorwithpre-recordedanimations.Tosimulatelive
interactionbetweenthephysicalactorandavatars’pre-recordedanimations(Gagneréetal.,2020),we
usedafeaturebasedonasystemofidleandsalientactionsthatmakesavatarsalternatebetweenactive
andpassiveactions,passingtothewaitingidlemodeonceasalientmovementisaccomplished.It

Figure 1. The shadow (1A) and the wizard without shadow (1B)

Figure 2. AvatarStaging setup
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permitsadaptingthespeedofthedigitalperformancetothespeedandintensityofthephysicalacting,
insomecases,recombiningtherecordedsequences,creatingnewbehaviorsofanavatar,forexample.

PREPARATIoN

The Team and the Conditions of Creation
ThecreationwasinitiatedbyGeorgesGagneréandAnastasiiaTernova.Thewholeteamoftheproject
consistedoffivepersons.AnastasiiaTernovatooktheroleofastagingdirector,playwright,motion
capturetechnician,programmer,characterdesigner,andorganizeroftheworkingprocess.Justine
Waller became a layout designer, VFX creator, programmer, and digital operator. Remy Gorski
workedasamocaptorandanimatedalleightavatars.NaëlBernardincorporatedthenarratorofthe
story.GeorgesGagneréwasthecuratoroftheprojectanddeveloperofthedigitaltools.

The whole team initially comes from the theatre domain with no special background in
programmingor3Dart.AlthoughGeorgeshadstartedtoexploreinpracticetheuseofmotioncapture
intheatrein2014andbecameadeveloperofdigitaltools,Anastasiiajoinedhisexperimentationsat
theendof2017and,inaboutayear,managedtodeveloptherequiredskillstoindependentlyusethe
motioncapturetoolsandAvatarStagingframeworkandfreelyprogramtheAKN_Regieplugin.The
wholeteamhadworkedtogetherpreviouslyin2019onthecreation-as-researchofPatrick and Venus
(Ternova,2019),managedbyAnastasiia.Justine,Remy,andNaëlwereinitiatedintotheworkflow
and,insixmonthsofrehearsing,achievedautonomyintheirbranches.HerebyThe Wizard Without 
Shadowwasentirelycreatedbytheatre-makerswithnosupportfromprofessional3Dartists.The
independenceoftheteamwasanimportantadvantage,asthestaginghappenedduringthelockdowns
anddisplacementrestrictionsof2020.Wewereabletoeasilymanagealltheaspectsoftherehearsals
andmakepunctual,efficientface-to-facesessionsthatgavethematterforfurtherpost-production
workathome.

ImpactedbyCOVIDpandemicchallenges,theperformancewasinitiallycreatedandperformed
inJanuary2021intwoforms:liveandremote.Duetothecomplicatedperiod,itwassuspended
in2021andrebootedtwiceinautumn2021fortheARTECHconferenceinAveiroandinsummer
2022inParis.

Storyboard
Aftergatheringateam,decidingtheformoftheperformance,andwritingaplay,thenextstepwas
tocreateastoryboard.Inthebeginning,wedecidedthattheshadowsaredeprivedofwordsbutmove
actively,whilethenarratorcouldspeakbutismoreconstrainedinhisactions.

Writinganoriginalplaygavethefreedomtodraftrelationshipsbetweenalltheactorsinthe
performance,butthestoryboardhelpedtoenterthedetailsofinteractions(seeFigure3):definethe
numberofavatarsineachscene,thefocuspointofthephysicalactorandtheavatarsandmakethe
firstdraftof interactionsbetweenallof them.Consequently, thestoryboardhelpedtodecidethe
strategyoftherecordings—inotherwords,howtosplitthewholeactionintofivesequences—and
wedecidedtoseparatethefivespacesofaction(insteadofchangingthevirtualdecorationsonthe
samespotlikeonatheatricalstage).

ThefirstoneisadialogbetweentheactorandJaimie’savatar.Theactorentersthestage,wherehe
meetsJaimieplayingwithhisshadowinaneutralspace(seeFigure3-1).Theactorbeginstotellthe
storywhilethespacegraduallyfulfillswithdecorationsofJaimie’shome.Thesecondparthappens
inthedark.Jaimiearrivesattheschoolandmeetstheschoolmaster,whoexplainstherulesofthe
school(seeFigure3-2).Inthethirdpart,hestudiesmagicwithsixotherpupilsintheschoolyard
(seeFigure3-3).Thefourthpartisthelastdaywhenthesevenchildrengetoutofschool(seeFigure
3-4).ThelastpartinthedarknessisthefarewellbetweenJaimieandtheactor.

Ananalysisofthestoryboardshowsthreetypesofinteractions:
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• thephysicalactorandtheavatarsareinavividdialogue(e.g.,theylookateachother,actively
reacttothewordsandphysicalactions,supporteachother,andargue)

• thephysicalactorisfocusingontheaudience,whilethevirtualactionisstill
• theavatarsorthevirtualaction(e.g.,VFXeffectsandlighteffects)areactivewhilethephysical

actorisphysicallystill

We suppose that in the first case, the audience divides its attention between two worlds,
consideringthemasplausiblesharedenvironments.Inthesecondcase,thespectatorsmightfocus
moreonthephysicalactor,andfinally,inthethirdcase,onthevirtualworld.Ofcourse,thethree
typesofinteractionsarerelatedtoeachotherandchangefluentlyduringaperformance.

Creation of the Avatars
Thenextphasewasthecreationofthedigitalpartoftheperformance.Thedirectordecidedtocreate
anavatarforeachcharacter.Thatwasnecessarytounderlinethenatureofthemaincharacters(Jaimie
andthemagicianOrraque)andtodevelopthespecificitiesof thesecondarycharacters thathave
almostnowordsintheplay.Thedesignwasinspiredbythemedievalstyle.

Jaimie(ontheleftinFigure4)appearstobethemostneutralcomparedtootherstudentsinthe
beginningoftheplayandchangeshisformbythefinalscenes,gettingasmallcrownlikeOrraque’s
andslightlygrowingbiggerthantheotherpupils.Thatvisuallydescribeshisevolutionasamagician.
Orraquehasamildlydisproportionalbodywith longermembers thanusual.Thathighlightshis
supernatural powers and gives an unconscious idea that he is different from normal people and
isscaryinaway.Othercharactershavedifferentappearancesthatgiveanopportunitytocreatea
legendforeachofthemabouttheirorigins,thereasonwhytheystudymagicandgesturestyle.That
consequentlyservedthemocaptortosearchforthemovementcharacteristicsforeachofthem.The
charactersareblackandgrey.OnlyJaimieandOrraquebecomeinseveralscenesglowingandshare
supplementarytheyellowcolorthatappearsintheircrownsandontheembroideryofOrraque’s
costume.Thatshowstheiralikenessandpartlyexplainswhythemasteracceptsthetrickofhisstudent
intheend.TheoptimalworkflowthatwefoundwastomakeabasicmodelinBlenderandusethe
automatingrigginginMixamo.

Figure 3. Four excerpts of the storyboard
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Digital Spaces
Forthevirtualscenography,thedirectordecidedtochoosethestyleofchildren’sdrawings.Justine
Wallerdrewallthedetailsmanuallyandthentransposedthemintothevirtualworld.Thestoryboard
brieflydescribedtheminimalisticspaceswhilethefinalresultsenveloptheavatars,providingthem
plentyofopportunitiestoplaywiththescenography.Forexample,intheinitialversionofJaimie’s
home,everythingwasmeant tobedrawnonaplanebehindhim.While in theperformance, the
virtualstageisfilledwithmultipleobjectsliketrees,ahouse,sheep,andgeese,sotheavatarcould
hidebehind,lookthroughthehouse’swindowandplaywiththeanimals.

Anotherexampleisthesecondscene,inwhichJamiesecretlyleaveshishomeandjoinsthe
school.Itismeanttobeanemptyblackspaceilluminatedwithballsoflightinthebeginningandan
emptyspacewithaluminousdooronceJaimiegetstotheOrraque’scastle.Instead,thefirstpartof
thescenewaschargedwithadenseforestandacastlethatappearsinthedistanceandapproaches
progressively.Thathelpedtoimmersethemocaptorinthesituationandnaturallyinspiredhimtobe
moreexpressiveinhismovements,playingJaimiefrightenedbythestormandlostinthewoods.So,
thevirtualscenographyimpactedalotthefinalbehavioroftheavatarsthat,inturn,stimulatedmore
engagedandbrightreactionsbythephysicalactorwhohadareasontolookfortheavatarbehind
thevirtualobjects,encouragethecharacterorexpressdispleasureofhisorheractions.Thedigital
spacesmatchedthemeasuresofthephysicalrehearsalstage.Inthatway,themocaptorcouldfreely
moveonthephysicalstage,easilycoveringthevirtualoneaswell.

Animation Recording
Topreserve thequalityofavatarmovement in theanimations, thedirectorchose to record long
sequencesofactionsthatwouldbecutafterwardtoproducethenumeroussalientandidleanimation
pieces necessary for programming with AKN_Regie (Gagneré, 2020). The main principle is to
decomposeanyavataranimatedactinginasuccessionofasalientaction,followedbyanidleone
whichloopsaslongasnecessaryuntilthenextsalientaction.Salientactionsarecuedbyanoperator
ortheactorhimself,accordingtotheacting,andtheactorkeepshisfreedomtomovealongwhile
idleactionsarewaitingforhim.

Figure 4. Shadow avatars in The Wizard Without Shadow
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Exploration of the Avatars
Thepreparatoryphaseoftheanimationrecordingswasasessionwiththemocaptor,who“triedon”
differentavatars,examiningtheirspecificcharacteristics,tempers,andspecificbodylanguage.For
eachavatar,theworkstartedwithafreeimprovisationthatgraduallywasguidedbythedirector,
whoindicatedthespecificdetailsabouteachavatarandsubsequentlyexploredandenrichedbythe
mocaptor.

AsthemainaspectofJaimie(seeFigure4)wascuriosity,hebecameveryactive,sometimes
chaoticbutalwaysnimblemovements,andwhenheturnsintoapowerfulwizard,hebecomesmore
deliberate,focused,andslow.Orraque(seeFigure4)ismarkedwithconfidenceandmystery.His
movementsareslow,defined,andsomewhatsnake-like.

Thesecondarycharactershaveverylittlestagetime,andtheirstoriesarenotexposedinthe
playortheoriginaltales,sothechallengewastotransformthemfromauniformbackgroundintoan
interestingsurroundingthatJaimielogicallywantstoprotect.Forthat,weimaginedstoriesofeach
characterbasedontheirappearance.

Therearethreegirls:

• adaughterofapeasant(seeFigure4-1)whoisascuriousasJaimie.Hergesturesarevividand
funny,andsheexaggeratesheremotions,soshelovesclappinghandsandmakingbiggestures
withherarms;

• adaughterofaknight(seeFigure4-2)whoisraisedasaladybutwantstobelikeherfather,so
shetriestoberoughandheavyinhermovements;

• adaughterofaduke(seeFigure4-3)whobehaveslikeasmallqueen,beingalwaysverycourtly.

Threeboysare:

• asonofapeasant(seeFigure4-4)whotriestolooklikeanobleknight,sohismovementsare
verysharp,buthedoeshisbestnottoforgettokeepstraight,

• asonofaduke(seeFigure4-5)wholovessingingandhasverygracefulandexquisitemovements
• amysteriousboy(seeFigure4-6)whoiskeepingmostlystillandalittlebitsuperiortoothers

butwhoadmiresdoinglargeandimpressivemovementswhileperformingmagic.

Thesecharacteristicsmightnotbeconsciouslynoticedbythespectatorsastheavatarsappear
alltogetheranddonotpresentthemselves,butitcreatesarichatmosphere.

Improvisation Strategy
Asthedrivingideaoftheperformancewastheinteractivitybetweentheactorandtheavatars,the
directordecidedthatanoptimalmethodologywouldbetorecordmovementsworkingtogetherwith
amocaptorandthephysicalactor,asshowninFigure5,whichpresentsarehearsaloftheveryfirst
sceneof theperformance.Rehearsals startedwith a commonglobal analysisof theplay,which
appliedamethodderivedfromStanislavsky’ssystem.Thedirectorandtheactorsdecidedtogether
onthemaintopic,styleofthefutureperformance,idea,andemotionthatwewantedtotransmitto
theaudience.Allthesepointshadfurtheranimpactonthenatureofgestureinteractions.

Afterward,wediscussedthefirstscene,themainpoints,intentionsandrelationshipsbetween
thecharacters,andthedirectorproposedherblockings.Asthisroutineshoweduptobeefficient,we
keptitforallthescenes.Subsequently,theactorscameonthestage.Thenarratorreadthetextthat
allowedthemocaptortokeepthecorrecttimingwhilediscoveringthevirtualspaceandtryingthe
blockingsforthefirsttime.Oncethemocaptorfeltfreewiththevirtualdecorations,westartedan
improvisationpartwhenthenarratorgavelinestotheavatar,inspiringitfortheinteractions.Wewere
surprisedtodiscoverthatwhenthemocaptorrepliedvocallytothephysicalactorandcommentedon
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hisownactions,thoughJaimiewasnotsupposedtospeak,thegestureexpressivenessoftheavatar
becamebrighter.So,thedirectoraskedthemocaptortokeeptalkingduringtherehearsingprocess.

Theteamchosethebestmomentsoftheimprovisationsandwroteamovementscorethatthemocaptor
learnedattentively.Thelaststepconsistedinrecordingthemovementscore,takingintoaccountthatsalient
actionsmustbeabitshorterthanthereadingdurationoftherespectivetextandpausesmustbelonger.Itis
importantbecauseifthesalientactionsaretooshortincomparisonwiththetext,theavatarmightquickly
becomeboring.Ontheotherhand,ifthemovementistoolong,thephysicalactorwillbeforcedtowait
untiltheendofit,andthatmightrestraintheintensityofhisacting.Themovementscouldbeaccelerated
orsloweddown,butaviolentchangeinspeediseasilyperceivedasimplausiblebythespectators.Aswe
donotcleantherecordedmovementsduringthepost-production,themocaptorhadtobeverypreciseso
hismovementswouldfitthevirtualspaceandtimingofthetextperfectly.Theavatar’sbodyadoptsthe
correctpositionwhileaddressingthenarratorandbeingasexpressiveaspossible.

The first part lasts four minutes and took five hours of rehearsal. Though time consuming,
improvisationgivesfruitfulresults,helpingtocreatevividavataractionsthatrespondtothetext.The
firstversionofthestoryboardproposed9salientactionsasthefinalmovementscorehas12salient
actions:theavataractivelyinhabitsthevirtualstage,looksattheactor,orreactstohiswords.This
methodissatisfactorywhenthemocaptorcontrolsonlyoneavatar.Itdoesnotworkinthescenes
withgroupinteractions,asthemocaptormustinteractwithotheravatarsthatarenotyetanimated.

Golem-Puppeteer Strategy
Withasinglemocaptor,theonlysolutiontorecordthegroupscenesistodoitcharacterbycharacter.In
anidealcase,weshouldprogressivelyaddeachrecordedcharacterinthevirtualscene.Buttheoperation
istime-consuming,andaswewererestrictedintime,wewerenotabletodoitproperly.Additionally,
oneofthescenessupposednumerousVFXandvisualeffectsthatwerenotreadyornotintegratedat
themomentofrecording.Itresultsinthefactthatmostofthetime,themocaptorhadnovirtualpartners
andnovisualreferencesthoughhehadtoperformpreciseinteractionsandgesturestolaunchthemagic
tricks.Intheseconditions,theimprovisationstrategywasnotpossibletoapply.Thedirectordecidedto
guidehimvocally,tellinghimwhathappensonthestage,wheretolookandwhattodo.

Forexample,inthethirdpartofthestoryboard,Jaimiecomestotheclass,discoversthepowers
ofhisclassmates,andlearnsmagic.Aftertheanalysisofthescene,werecordedroughblockingsof
Jaimie,whowasavisualreferenceforallthecharactersinthescene.Thisanimationwasintegrated
intothedigitalspace.Thesecondstepwastherecordingofthesecondarycharactersonebyone.The

Figure 5. Actor and mocaptor rehearse the story beginning
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directordescribedtheVFXeffects,launchedbyacharacter,beforetherecordingandthenpronounced
outtheactionsandcounteddowntheidles,whichthemocaptoraccomplishedprecisely.Wealso
integratedoneoftheanimationsofthesecondarycharactersinthevirtualspaceasatimingreference
forthefollowingrecordings.Finally,duringanothersession,whenallthesecondarycharacterswere
integrated into the scene, themocaptor recorded Jaimie’s actionproperly, reacting tohisvirtual
partnersandstilllisteningtothedirector’sindications.

AccordingtoPlessietetal.(2019),theavataranimatedinrealtimeorpre-recordedisavirtualpuppet,
astheoriginsofthemovementsanddecisionscomefromanexternalactororadigitaloperator.Inhis
virtualactorclassification,thegoleminvolvesanothertypeofbehavior;theoriginofmovementsbelongs
tothegolem,butthedecisiontomovecomesfromoutside.Inthisparadigm,themocaptorfindshimselfin
asituationinwhichheisthepuppeteeroftheavatarand,atthesametime,thegolemofthedirector.This
approachislimitedastheboundsofactionsareveryconstrainedcomparedtotheimprovisationmethod,
whentheactorhasmorefreedomtoexploreanddiscoverunexpectedmovesandgestures.However,itis
efficientasitpermitsrecordingdifferentcharactersrapidlywithonlyonemocaptor.

Integration of Pre-Recorded Movements
Theintegrationofthepre-recordedmovementsinthevirtualsceneisthelessartisticandthemost
repetitiousandtime-consumingpart.WeadoptedthemethodelaboratedduringthestagingofThe 
Shadow,whichprovedefficient.Itconsistsofthenextsteps:

• organizationofthetextaccordingtooperatorcuesthattriggersalientactions(seeFigure7A).
• descriptionoftherecordedanimationinatablewithatitle,startingandendingactionframes,

andashortactiondescription(seeFigures7–B),whichhelpsnotonlyduringthestagingbut
alsoforproperdocumentationofthework.

• cuttingthelongsequenceintoshorteranimationsfollowingtableindications.
• programmingthecues:eachcuecontainstheprogramminginstructions,addressedtoavatarsto

accomplishachosensalientactionandtopasstoachosenidleactionafterward(seeFigure7C).
• adjustmentstotheprogramming.

Theadjustmentsmeancorrectionsoftheerrorsofprogramming,speedchangeofcertainsalient
actions,makingsomecueslaunchedautomaticallyandnotbytheoperator,andcuttingexcessive
actions if necessary. For example, in the magic trick-training scene, the pupils disappeared and
reappearedonebyoneandthendisappearedaltogetherforseveralinstants,surprisingJaimie.Although
duringfinalrehearsals, it turnedoutthat theone-by-onepartwastoolongandsloweddownthe
actionpacing;thus,thispartwascut.Thislastprogrammingstepisextendedintimeandcouldlast
tilltheopeningnightorevenafter,astheadjustmentsdependaswellonthephysicalactorandnew
demandsiftheperformanceisreprised.

AsThe Wizard Without Shadowwasinitiallycreatedforface-to-faceandremotepresentations,
theprogrammingcontainsapieceofcodethatactivatesordeactivatesvideoplanesinthescenesas
wellasthecameralivestream.Forlaterreleases,optionsofcueremotecontrolandcomplementary
blackoutswereadded.Theoperator finally triggers70cuesduring the16minutesperformance,
whichmakesanewsalientactionevery14seconds.Thisresultcorrespondstotheinitialintention
tocreateanactivegestureinteraction.

CoNSTRUCTING AND ACTING WITH AVATARS

Acting With Animations
Thelaststepofstagingconsistsindirectingtheactor.Therearetwomainchallenges:thefirstisto
bringtheactortoplaywiththeavatarsasiftheywereanimatedinrealtimeandiftheysharedthe
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sameimaginaryworld.Thesecondissueistoorganizethefocuspointtoconducttheattentionof
theaudience.Toaccomplishthefirstone,theactorandthedirectorneedtospendsomerehearsals,
carefullyobservingthenuancesofthevirtualperformanceanddiscussingwhichpartsshouldbe
underlinedandinwhichway.Initially,thedirectorjustifiedthedifferencebetweenthevirtualandthe
physicalspacebyanexplanationthattheprojecteddigitalworldisarealmofshadowsthatpassed
awaycenturiesago.Thatwasnotenoughfortheaudiencetoempathizewiththevirtualcharacters
andneglectthesignificantdifferenceinforms.So,weworkedwiththeactorimprovingtinynuances
ofhisrelationshipswiththeavatars,discussinghowhisowncharacterasthenarratorfeelsabout
eachavatarandtheiractions.Insomescenes,thenarratorempathizeswiththecharacterssomuch
thatheadoptsthepositionofJaimieorOrraqueandspeaksforthem,sowesearchedaswellforthe
voicesofthesecharactersthatwouldbedifferentfromthenarrator’sone.Jaimiehasachild’svoice;
healwaystriestosoundadventurousevenwhenheisscared.Orraque’svoiceislower,andweused
hypnosistechniquestoaddmysterious,unusual,anduncomfortableshades.

Asforthesecondchallenge,controllingtheaudiencefocus,wefoundthreemainattitudesduring
therehearsals:

• the actor is addressing the avatars physically or intentionally, waiting for their response,
correspondingtothedialogueorsharedfocusmode.

• theactorisactivelywatchingthevirtualactioninsilenceorperformingthetextwithoutany
expectationofreactionfromthevirtualcharacters,correspondingtoavatar-focusmode.

• theactorforgetsaboutthescreen,focusingontheaudienceandspeakingtothespectatorstrying
toevokeanemotionalresponse,correspondingtothephysicalactorfocusmode.

Thedirectorproposedtotheactoraprecisescoreoftheseattitudesassociatedwithparticular
phrasesandvirtualactionsandaskedhimtolearnthem.Theshiftingattentionoftheactorhelpsto
maketheaudiencebelievethatheistellingthisstoryanddiscoverstheactionsoftheavatarsforthe
firsttime.

Figure 6. Organization of operator cues driving avatars
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Initial Focus Schema of the Performance
Thedirectorproposedthatinthefirstscene,Naël,theactor,startsbyobservingJaimie,whodoes
notpayattentiontohim,thengoesonbyaddressingtheaudienceandboastingJaimie’squalities,
whichfinallyresultsinattractingtheshadow-boyattention.Subsequently,thedecorappears,and
NaëlcontinueshisspeechaddressingtheaudiencebutkeepinganeyeonJaimie,whodoessome
actionsincontradictionwiththetextthatmakestheactoraddressJaimie,turningtohim.Duringthis
part,theaudienceshouldbeinasharedfocusmode,circulatingbetweenthephysicalandthevirtual
stagesasifbothspaceswereindialogue.

Inthesecondscene,whenJaimieisrunningoutfromhome,theaudiencemightwatchhisactive
movementandpaylessattentiontotheactor,whoisattentivelywatchingthescreenandcreatinga
soundambiancethroughwords.Inthefollowingscene,whenOrraquedescribestoJaimieallthe
preciousnessofmagic,bothavatarsarestill.Naël imitatesOrraqueandtakesall theattentionto
hypnotisetheaudience.Intheendofthesecondpart,Naëlaskstheavatarstobringonstagesome
itemsthatarenotplanned.Thatfrustratestheavatars,makingthemabandontheirrolesforawhile
andarguewiththephysicalactor.Atthismoment,thephysicalperformerandtheavatarsareinan
activedialogue,sotheaudiencemightadoptasharedfocus.

Thenextscenes,inwhichJaimieislearningmagicanduseatricktoquittheschool,aremostly
avatar-focusedasavatarsaremoreactivethantheactor,exceptforseveralshortmomentsofinteraction
betweenJaimieandNaëlwhentheaudiencemayachievethesharedfocusmodeagain.Thefinal
sceneisafarewelldialoguebetweentheavatarandtheactor,sothefocusisshared.Thisisaglobal
reviewoftheinitialdirector’sideas,butthepracticalapplicationchangedalotfromversiontoversion.

Different Modalities of the Performance
Thecreation-as-researchwasinitiallysupposedtobepresentedbytwopersons:aphysicalactorand
adigitaloperator,invisibletothespectatorswhowouldlaunchthevirtualactions.InJanuary2021,
threeversionsappeared:face-to-faceandremoteperformancesinFrenchandaremoteperformance
inthedirector’smothertongue,inwhichtheactressperformedtheoperator’sroleaswell.InOctober
2021,theperformancewaspresentedinaface-to-faceversionattheARTECH21conferenceinEnglish,
and,fortechnicalreasons,theactress,AnastasiiaTernova,performedtheroleofoperatoraswell.

InJune2022,theperformancewasre-stagedbyNaëlandpresentedinFrenchinanactingschool
featuringAnastasiiaTernova,thedirector,inthenarrator’scharacter.Thedigitaloperator’sspace
wasputonthestageinfrontofthespectatorsandtookpartindramaticcollisionswhenAnastasiia
andNaëlalternatelylaunchedthecues.Thisversionoftheperformancewasmuchmorephysicaland
actororiented.Thetimingsoftheseversionsvariedbetween15and25minutesduetothelengthsof
thephrasesindifferentlanguagesandplayfulsituationsthatchangedfromoneversiontoanother.
Still,thepre-recordedanimationswereexactlythesameforalltheversions.

Remote Versus Face-to-Face Performances
Intheremoteandface-to-faceversionsofJanuary2021,wetriedtokeepclosetotheinitialfocus
schema,thoughtheinterpretationoftheactorwasverydifferentineachversion.Performingona
stage,theactorfeelsnaturally,projectinghisvoice,turningtothescreentointeractwiththeavatars,
beingfreewithhisbodylanguage,addressingthepublic,anddirectlyreceivingtheiranswer.Playing
infrontofthecamerafortheremoteversionrevealedmultipleissues.

Firstofall,theactorwascompletelycutfromtheaudienceandworkedblindly,sotospeak.As
theshadowisdeprivedofthemimics,hisbigfaceonthescreenbecomesvisuallyveryattractivefor
watching.SoNaëlneededtocontinuouslykeepattentiononhisownmimicsandbemoreprecise
withthefocuspointthanduringaface-to-faceperformancewhenhecouldimproviseaccordingto
thereactionsofthespectators.

Secondly,thehandgesturesmightalsolookmorevividthantheavatarsandconsequentlyattract
toomuchattention.Besidesthis,theproximityofthecameracouldeasilyproducestrangeanglesof
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view.Thatrestrictsalotofbodymovementsoftheactor,lettinghimmostlyjustlookatthecamera
orturnhisheadtotheavatars.However,theinterestingadvantageoftheremoteversionisthatwe
caninstantlyerasethepictureoftheactor,leavingonlyhisvoiceifwewanttobringmoreintimacy
tothevirtualcharacter’sinteractionandbesurethattheaudienceisfocusedonlyonit.

Thirdly,itishardfortheactortokeepthecorrectaddresses,because,unliketheface-to-face
version,hehasnoscreenbehindhim.Thevirtualactionisactuallyhappeninginfrontofhimonthe
computerscreen.Theonlywaythatwefoundtodealwiththisproblemwastoputasecondscreen
ontheleftoftheactor.Ashewassupposedtolookonthelefttoseetheavatars,hewasabletoadjust
hishead,checkingonthesecondscreenhislive-streamedimageposition

Finally,thevoicegainsanimportantroleastheactorworkswithamicrophonethatcatchesallthe
nuances.Ontheonehand,thatdemandsahighlevelofawarenessaswellduringperforming.Onthe
otherhand,itopensarangeofintimatecolorsthattheatricalactorisoftendeprivedofonthestage.

CoNCLUSIoN

In thisarticle,weexposedourmethodology topresent thechallengesofcreatingaperformance
withavatars.Duringthestaging,wecoulddiscoverthepreciseimpactsofallthedecisionsmade
duringthepreparationstageonthefinalperformance.Wealsoelaboratedonseveralunexpected
methodsofcreatingphysical–virtualinteractions,suchasvocalcommunicationbetweentheactors
andthepuppeteer–golemstrategy.Thedirectorhadtheintentiontocreateavirtualpre-recorded,
live-controlled performance that could be interpreted remotely or face-to-face, but through new
interpretations,wediscovered that thisperformance appears tobe somethingdifferent. It seems
tobeasortofvisualsilentstory-tellingthatcouldbedevelopedandinterpretedinmanydifferent
unexpectedwaysbychangingthephysicalaction.

Thecreation-as-researchwaspositivelyacceptedbydifferenttypesofpublic.Thoughitwas
criticizedfortheabsenceofsound,thatcouldbeimprovedinafutureversion.Besidesthis,dueto
theactualtechnicalstateoftheAKN_Regieplugin,theanimationshaveverylowlimitsoffurther
adaptationtothephysicalactor.Theadjustingofspeedshouldbeusedcarefullyinordertokeep
theactionplausible.Themovementsthatarenotrecordedsuccessivelycouldrarelybeblendedin
onesequenceasthedifferencebetweentheposesofthebodyorthepositioninthe3Dworldoftwo
animationscouldbethatmuchimportantthattheircombiningwouldprovokevisible,implausible
glitches.Newfeaturesareindevelopment,forexample,thepossibilitytocontroltheavatarhead
inrealtimeindependentlyfromtherecordedanimation.Itcouldallowsomeplayfulsituationsor
enhanceadjustmentoftheactingaddresses.
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