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1 Intr oduction

The goal of our groupis to produceimmersve virtual reality (VR) experienceshatengagehe userasa central
protagonistin compellinginteractve dramas. Our dramasare designedfor CAVEs or CAVE-like systems—
projection-based3-D stereoVR displayswith onelarge screenor multiple screengorming a virtual theater A
trackingsystemand”wand; with joystick and programmabléduttons,createthe interfacebetweenhe userand
thevirtual ervironment(VE) [12]. Immersive VR putsthe userinsidethevirtual world with the othercharacters
ratherthanoutside viewing theworld on a monitorandmanipulatingan avatarof herself.In a projection-based
systenthis integratedfeelingis heightenedsthe userautomaticallyusesherown realbodyto judgethe physical
proximity, scaleandsizeof ary virtual objectincludingcomputercontrolledcharacters.

We believe thatthe productionof VR dramarequiresthe adaptatiorandextensionof existing dramatictools,
structuresandmethodsandthe appropriationof arti cial intelligencetechniquedor the creationof responsie,
believable, intelligent agentsthat act as charactersn the story. This paperdescribeghe narratve and ludic
structuregthat supportour VR dramas,(we discussthe agentsin asfar asthey as part of thesestructuresbut
do not have room hereto discussdetailsof their architectureandimplementation[7]). In particularwe focus
on the importantrole emotionplaysin interatve narrative [29], speci cally detectingandstimulatingthe users
psychological/emotionadtate. The rst sectionbrie y toucheson the relationshipbetweenform and content
for interactive ction. The muchlongersecondsectiondiscusseshe currentstateof the dramaticstructurewe
follow. Thistheoreticalstructureis evolving in atight relationshipwith our practice,speci cally the production
andexhibition of "The Thing Growing” [2] developedby Anstey and Pape,andthe productionof our work in
progressThe Trial TheTrail” [6].

2 Form and Content

Thetaskof interactive ction researchs notonly to developthe necessargomputerbasedstructuresandoper
ationsto sene asproductiontools; but alsoto investigatewhatkind of storiesmostbene t from aninteractve
form, and ultimately whatkinds of storiescanonly be told/experiencedusing an interactve form. We believe
that storiesthat speakto the constructionand strugglefor psychicidentity are especiallygood candidates Al-
thoughit is aguedthat full-blown computerbasedction doesnot yet exist [11], video gamesoffer a rich site
of investigationandinsightinto computerbasednteractive experience Bob Rehaksuggestshata vital driver of
video gamessitsin the unconsciousHe retellsthe history of gamingfocusingon how the users'psychological
needsshapedhe developmentof the avatat the representationf self in the game. He suggestshatthe crucial
relationshipof computergamess betweenthe userandthe avatar andthatritual destructionof the avatar, and
ruptureof theidenti cation betweerthe self andthe avatararea major elementhat createsatishctionin games
[22].

Immersive VR is anothelinteractive mediumwhich hasbeensuccessfullyusedfor work in the psychicarena.
Alison McMahan,writing aboutimmersionandpresencén virtual environmentsnotesthatVR's responsie and
immersie potentialmalke it an effective placeof treatmentor phobias(fear of ying, arachnophobiaglaustro-
phobiaand agoraphobia[2]). In her own work sheis creatinga VR horror story, using bio-metric devicesto
testthe users involuntaryreactionsandbendingthe storyto t thoseresponses(In arelatedargument,Rehak
notesthat certain Im genres,sci-, action, horror, are mostlikely to be re-imaginedin video games. Stories
in thesegenreshave greatmetaphoricaforce to dig deepinto emotionalterrorsandphobicreactionsandspeak
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to the creationand destructionof ego.) An underlyingassumptiorof our own work is thatinteractve VR is a
uniqguemediumfor building storiesthataccesghe phantasmagoricathe psychologicalthe constructiornof self
[3]. Feministtheoristandpsychoanalysiessic8enjaminsuggestshatduringthe procesof differentiationfrom
themother the child's taskis not merelyto establishthatit is separatdut thata stepof mutualrecognitionmust
occurasthe child realizesthatthe otheris alsoa subject[9]. Anstey andPapes interactve drama”The Thing
Growing” [2] wasdesignedo explore this emotionalterritory. Unfortunatelythereis no spacehereto discuss
the differencedn termsof identity andageny betweernvideo gameexperienceghat play with the relationship
betweerthe userandheravatar andexperiencesn animmersive mediumwherethatsplit doesnot exist.

However, if we do assumehatinteractive mediaallow usersto exploretheir own psychesomequestionstill
remain. First: Are peopleinterestedn playingwith the formationandreformationof their identity? Obviously
yes;mary critics of new mediahave analyzedhe relationshipbetweerncyberspaceandthe constructiorof uid
andmultiple personalitie$28]. More importantly: How canwe structurethe users engagemerinh psychological
dramasor ction? In theremainderof this paperwe describethe procesgollowed by our collaborationin our
searchfor answergo this question.

3 Structuring PsychologicalDrama

We build our VR dramasusingatwo partstructure;a psychologicakubstratavherewe explicitly determinethe
emotionalstateswe want to evoke in the user; and an implementatiorlevel composedf threeelements- an
interactive script,asmartset,andintelligentagents, thatturnsthe psychologicaplot into adramaticallyevolving
seriesof conundrumghatthe useris facedwith. As a play depend®n the interrelationshipof script, setdesign,
andactorsto communicateso meaningassemblearoundthe userthroughthe co-dependenwvorking of thethree
responsie elements theinteractize script,smartset,andintelligentagents.

Thestrateyy of usinga psychologicakubstratesthe underlyingdriver for dramahasa substantiaproponent
in Alfred Hitchcock.He explicitly prioritizedthe psychologicalpasinghis scriptsaroundanemotionallyfraught
theme.He madefamougheconcepbf theMacGufn, aplot pretect thatsuppliesanarrative framewnork of cause,
effectandcontinuingchoiceto illustratehis characterspsychologicatlevelopmenti(or unraveling!). [27]. In our
casetheimplementatiorievel with its threeelementsnake up our "interactve McGuf n.”

Our procesof translatinga psychologicakubstraténto aninteractve McGuf n is in uenced by dramatic
performancedy the Impact TheatreCooperatie in the 80s[10]. In one scenariothe castgangedup on one
memberinsistently mimicking her every word and gesture- the scenegeneratednuch tensionand dis-ease,
andrecalledthe innocenceand savagerywith which childrenact out issuesof power, controlandidentity. The
interactve McGuf n in our dramasgendto containsimilar elementghatare modeledon childish exaggerations
of behaiior andaredesignedo engageat alevel beneatfthatof polite adultintercourse.

3.1 The PsychologicalSubstrate

Our psychologicallevel is an arc representinghe ideal emotionalroute we want the userto travel. Figure 1
shaws this arc for our VR drama,”The Thing Growing”. The psychologicaldomainof "The Thing Growing”
is differentiatingfrom, yet recognizingthe subject-hoodf, the other The plot pretect is a dysfunctionallove
storywhich the projectsimulatesbetweerthe userandanintelligentagent,the Thing. The Thing is a real-time
animatedcharactemwhich speakso the user It doesnot look human,but simulateshuman-like emotionsand
gesturesFigurel is asimpli ed versionof thearcwithout detailsor alternatves. The circularnodesrepresents
the users stateof mind asshereactsto the Thing's actvities representethy the squares.They axisrepresents
the emotionalwell-beingof the user andthe x axisrepresentéime passing.The arcbuilds a relationshiphistory
betweenthe userandthe Thing, which correspondgo a love story and movesthe userfrom being enchanted
by the Thing, throughbeingdistrustfulandresentfulof it, throughsomereconciliation. At the endwe wantthe
userto feel a certainweight of this sharedhistory, anda certainambiguity of feeling for the Thing, thensheis
presentedvith achoiceto kill it - or not.

In "The Thing Growing” we wantedto make the users feelingsasintenseaspossiblesothatthey felt them-
selvesengagedandpresentin a relationshipof sorts. Thereforethe psychologicalrc, andthe MacGufn that
implementedt, weredesignedo plungethe userinto unfamiliar territory, to containabruptreversalsof feeling,
high andlow points,expectationsanddisappointmentandNOT to give hertime to analyzeherfeelingsuntil she
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hadpulledthetrigger (or not). We madesomeassumptiongboutthe users probableemotionalreactiongo the
Thing. We assumedhatif it simulatedemotion,the userwould reactto it emotionally We assumedhat mary
userswould reactto power-playing patternghatarecommonin relationshipsandoftenfall into action-reaction
pairs,or sequencesf action-reactiomairs. Figure2 catalogsa few of thesepairs,themoreco-dependentaders
will beableto supplymary more.

For example whenwe wantedto move the userfrom a stateof beingenchantedby the Thing to beingdisen-
chanted,rst theThingannounced wasin love with theuser attered her, andshaveredherwith compliments,
thenit startecbeingdemandingndclinging. We obsenedthattheusers'smilessaggedsthe ThingchangedWe
do not pretendthatusers becameasinvestedn the Thing asit pretendedo bein them,but they wereevidently
movedby its manipulatve machinationg5].

Our immersve VR display systemaddsto the psychologicalchage and effectivenessof our work. In the
realworld we areaffectedpsychologicallyby the physicalpresencef others.If someonas too closeit canbe
intimidating or anng/ing. Thesesamefeelingsregisterin immersie VR. Sincewe aretrackingthe users head
andhandsijt is alsopossiblefor the VR agentgo mimic or re ect backgestureghatthe usermakes. Patternsof
behaior arere ectedin bodylanguageandin mutualbodylanguageThatour systemcansimulatesomeaspects
of this strengthenshe psychologicalevel of ourwork.

Part of the psychologicalarc of our work in progress'The Trial The Trail” [6] is shovn in Figure3. The
psychologicaldomainof this work is the handlingof uncertaintyandthe natureof trust, with respecto other
peopleandto life itself. "The Trial The Trail” hasthreemain charactersncluding the user The introduction
of athird major charactemllows usto investigatebehaior triggeredby triangularrelationshipsmuchof which
involvestwo charactergangingup againstone,changingallegiancespetrayals.The psychologicakrcfor "The
Trial The Trail” is morecomplicatedgircularnodesrepresenthe users stateof mind andher allianceswith the
agentsn thedrama.emptyboxesindicategenerakctiity thatis occurring,numberedoxesrepresenactivity of
particularagents.

The basic structureof moving the userfrom emotionalstateto emotionalstateis the same,however the
structureasawholeis mademorecomplex by the separatsimulationandstimulationactiities of thetwo agents.
Theagentplay goodcopandbadcop,agentl sideswith theuser while agent2 givesherahardtime. A reversal
is effectedwhenagentl is capturecandagent2 needsheusers helpto rescueher. A secondeversalrevealsthat
both agentsare settingthe userup andmakingfun of her A complicationnot representedh this diagram,but
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whichwill bediscussedn the sectionon theinteractive script, is thatwe wantto structurebreathingspacesnto
this story, wherethe userhastime to re ect on heremotionalprogress.

3.2 The Interactive McGuf n

The interactve MacGufn framework supportsthe "evolution” of the users stateof mind, following the main
psychologicalarc and building alternatve response$or the userwho deviates. Part of this work is doneby a
regular MacGufn; the storylinethat providesplot pretets and narratve rationalesand dividesthe dramainto
the actsandsceneghat move the plot forward asintenselyaspossible.But we alsoneeda structurethatgathers
information aboutthe userandfolds that backinto the evolving narratve so thatit becomesesponsie. This
structureexplicitly attemptsto move the userfrom oneemotionalstateto anotheralongthe psychologicalarc.
The structuremusthave a context thatwill evokethe rst stateandsomeform of stimulationto move the userto
the secondstate. We mustalsobe ableto testwhethershehasreachedhe secondstate. Our interactve drama
consistof arelatedandunrolling seriesof theseemotionaltestswhich we will call "dramaticsnares’or simply
"snares”.

Figure4 shownsthe partsof the snare Following the storylinewe have chosenwe usethevirtual environment
(the smartsetandthe intelligent agents)to build a narratve context. The narrative context providesa set-up
that quickly putsthe userin a recognizablesituationand containsimplicit or explicit suggestions/instructions
for someactiity. The useracts,andthe systemdetectsthe actions. The narrative context in conjunctionwith
the detectioncreatesmplicationsfor a particularaction,suchashow, whetheror not, the useris performingthe
suggestedctivity. We usethese@mplicationsto interpretthe users stateof mind, andthisinformationis fed back
to in uence the narrative thatfollows.

It is importantto notethatsnareanbe of varyinglengths,they canbe assemblednhto sequencesandthey
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canbenested.In asenseawvork very like theacts,scenessequenceandbeatsthataretypically usedto construct
dramain playsand Ims [19] - althoughaswewill demonstratéaterthey maynotalwaysexactly coincidewith the
dramatic,actandscenestructureof the storyline. The snarestructureis similarto MateasandSterns discussion
of beatsasthe architecturalunit usedby their dramamanagef[18]. Our emphasiss more exclusively on the
detailsof how the users emotionalstatemay be stimulatedand detected.Our work in progressThe Trial The
Trail” canbe understoodasone extendedsnare containingwithin it smallersnares.Eachsnareis implemented
by theinteractive script,thesmartset,andtheintelligentagentsin thefollowing sectionsve use"The Trial The
Trail” to illustratethe snarestructure andthento discusshow thesethreeelementsvorksin the constructiorof
boththe snareandthe storyline.

3.2.1 The Snare

"The Trial TheTrail” is aquestharrative, the useris giventwo companiong-ilopatandPato | andtold thatatthe
endof herexperienceshewill getherheartsdesire.Our rst illustrationis of asnarethatthatis the equivalentof
ashortscene.

Thenarrative contet of this snards ataskthatthe useris setby hercompanionstheactoragentd-ilopatand
Pato I. They bring the userto a reed-bedvherecat-like creaturesareplaying,andtell herto collectthe cronns
they arewearing. They shav her shemustcreepup on a creature crooningsoftly, thenstroke it gently asshe
takesthecrown. Thisis theactivity. Ourtrackingsystemallows usto detectwhethertheusetris nearthecreatures,
andthe speedanddirectionof herhand.Implicationscanbe dravn from the trackinginformationaboutwhether
the useris strokingor hitting the creaturesWithin the scenehis informationis useddirectly to programthe cat
creaturestesponsesstrokingleadsthemto surrendetheir crowns, hitting makesthemdodgeaway. We canalso
imply from the users positionin theworld whethersheis trying to engagen theactiity atall. Thereareseveral
resultinginterpretationsaboutthe users stateof mind thatwe canmalke. First, doesthe userobey theagentsand
try to carryouttheactvity? If shedoesthisimpliessheis compliant.Seconchow doesshetreatthecatcreatures,
is shegentleor aggressie with them?Interpretingthe userascompliantor disobedientgentleor aggressie can
beusedin the setup of futuresnares.

Our secondillustration showvs moreclearly how a snarecanstimulatespeci ¢ changesn the users stateof
mind. Thisis athreepartsnaresequencePart oneis the snaredescribecabore, wherethe useris taughthow to
accomplistthe crown gatheringactivity by hercompanionsandleft to doit. We detectwhethersheis successful
or unsuccessfujentleor rough.Partonebecomeshenarrative context for parttwo whereoneof thecatcreatures
suddenlyexhibits surprisingbehaior, clinging to the userandweepingif shetriesto getaway. We detecthow
the usertreatsthis clinging creature- doesshebeatit, doesshestaywith it? This resultis usedin the third
and nal partof the snarewherethe companionssommenton the users actions. At the startof this sequence
the usershouldbefairly happy. In partonesheis movedto a senseof accomplishmenandsuperiorityover the
dumbcreaturesvho sheis essentiallytricking into giving up their crowns. Thisis followedby thereversalin part
two wherewe aim to elicit feelingsof guilt, discomfort,anng/ance. Thenin partthree,the useroverhearghe
companiongudgingheractions.If, for example shepulledabruptlyaway from theclingingandwailing creature,
Filopatwill condemrher cruelty; if sheis unableto get away from it, he will laugh at her wimpiness. Pato |
will defendher To sumup, the psychologicaimovementof this snareis from happy to 1. empavermentand
superiority to 2. discomfortanda senseof failure, to 3. feelingjudgedanddefensive. This snarealso ts into
the overallemotionalschemeof thedramaandis the pointwherethe userfeelsa strengtheningllianceto Pato |
(agentlin gure 3).

3.2.2 Interactive Script

The interactve scriptis a blueprintfor the dramaticarc (andits alternatves)thatimplementsthe psychological
arc. It containsthe storylinesfor the entireinteractve dramaandfor the individual snareslinked sequencef
sharesandnestedsnareghat comprisethe drama. For example,the overall storylineof "The Trial The Trail,”
is a warpedquestnarrative owing inspirationto Tarkovsky's Stalker, Alice Throughthe Looking Glass,Monty
Pythonandthe Holy Grail, Don Quixote. The stagesn the questarelinked sequencesf snaresuchasthe one
describecabove. Thestorylinefor the rst snarein thatsequencés the challengeof gatheringcrownsfrom cat
creatures.The interactve script mustbe designedo concealthe starknes®f the snareshat the useris being
urgedinto, give reasorfor the constraintghatthe snareis composeaf, andmotivatethe user[16].



Figure5: Storyboardmageof thestagein The Trial The Trail with Pato |, Filopatandtheuserasgreen gure

It is alsothe work of the interactie scriptto assemblghe necessargnaresnto dramaticsequencesvith
schematicdor alternatve waysof maneueringthe userthroughthem. This meangdetailingthe possibleimpli-
cationsof the users actiities giventhe narrative context; makinginterpretationsboutthe users stateof mind;
andweaving thembackinto the psychologicatrajectory We assume greatdealof iteractive usertestingsothat
the nal dramawill anticipatewhatmostuserswill doandhave aresponsdor them. Soit is very muchthe case
thattheinteractive scriptevolvesduring production.

We arestill working on the bestway of representinghe interactize script, but at presentit exists asa sto-
ryboarddividedinto actsandscenesvhich setsout the ideal paththrougha dramaticarc; andasdetailedscene
descriptions.Generallyspeakinghe snarestructurefollows the division of actsandscenes.Speci ¢ scenesare
nestedinside acts,and both scenesand actswould be implementedas snares.However, it is also possiblefor
sharego startin oneactandendin the next.

We mentionedabove that we wantto structurebreathingspacesnto "The Trial The Trail,” to give the user
timeto consideitheimplicationsof heractionsin theernvironment.We now discusghesebreathingspacessthey
shav how therequirementsf the psychologicalevel affectthe storylineanddramaticstructureof theinteractive
MacGufn. In thisdiscussiorwe alsodemonstrata snarethatpassebeyondanactboundary

Our rst, rough,implementatiorand usertestingof "The Trial The Trail,” shoved thatit wastoo literally
a questadwenture;it did not stimulatethe psychologicaljuestionghandlinguncertainty placingtrust) we were
interestedn. [1] We neededa moreironic and questioningtake on questsgoalsversusjourneys, the real de-
sirability of attainingone's hearts desireto comethrough. The testsled us to restructurethe storyline of the
interactve McGufn to containanexplicitly theatricalmetaphomhich actsasa transitionbetweenstageof the
guest,and createsa seriesof entre-actes.In the VE this translatesnto two major elementsa curtainedstage
wherethe companiongxplain eachpartof the quests, and,asthecurtainrisesandstageats y outof sight,an
endlessistaof thefantasylandscapevherethe questitself takesplace.

The stage,andthe banterof the companionsvhenthey are on the stage referto the over-genialcharmof
musichalls, Englishpantomimesgameshaws (in this gameshaw, the usergetsher hearts desire.) Thearti ce
andtheatricalityof the endeaor areforefronted,in orderto answerthe cynic's presumptiorthat shewill not get
her hearts desire. By contrastwhenthe curtainsareraisedthe usermovesinto a fairy-talelandscapen which
wishesmay cometrue. This spacedisplaceghe stage,yetit hints at interior space.Here Freudand Dali meet
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Alice in Wonderland.The useris offeredthe chanceto move betweenmmersionin the taskat hand,giving full
reinto thefeelingsthatbringsup, andobsenationof herself.

In the snaresequencén our exampledescribedabove the rst two partof the snaretake placein thefantasy
landscapasoneof thechallengesn thequest.Thechallengéas endedy thecurtainedstagereassemblinground
theuser signalingthe endof the actandthe beginning of the entre-acteThethird partof the snaretakesplacein
theentre-acteasthetwo agentshiddenbehindthe curtain,discusgheuser

3.2.3 The Smart Set

The smartsetconsistsof the visual mise-en-scenejariousresponsie elementdn the virtual ervironment,and
themechanicghatcarrythe narratve forward. Theconnotation®f thevisuals the effectivenes®f theresponsie
elementsandthe deftnessof the control mechanismareimportantin implementingthe snarestructure. Our
smartsetis built usingthe VR authoringframeawork Ygdrasil [21] which is basedon the OpenGLPerformer
scene-graphand providesa frameawork for extension;application-speci cmodules(plug-ins) may be addedto
de ne behaiors for objectsor characters.A text le systemis usedto translatethe interactive scriptinto the
actualizedvirtual ervironment(the smartsetandthe intelligentagents):all the models,objects,their locations
andbehaiorsaredescribedn thetext le alongwith messaget bepassedetweerobjectsin responseo events.

The smartsetvisually establisheshe narrative context for eachsnare. As in ary setdesign,this doesnot
only meanproviding visual elementsput providing elementghat metaphoricallystrengtherthe ambianceof a
particularmoment.In the rst illustrationof ansnaredescribedboretheactiontakesplacein abedof reeds.The
reedsareresponsie,they atten astheuser agentspr cat-creaturemove throughthem.They connotegamesof
hideandseek,outdoorfun, anactiity the userwill wantto take partin.

Responsie elementof the smartsetcanalsobe usedin the snarestepsthat stimulatethe userto act, and
detecthow theuserhasacted.For example the catcreaturegsombineautonomou$ehaior with detectiorof the
user which leadsto responsie behavior (we will talk aboutour distinctionbetweerresponsie elementsandfull
blown agentsin the next section). The cat creaturedehaior includesmoving in front of the userto encourage
her to approachyunning away if sheapproachesoo fast,dodgingif shemovesher handtoo abruptly Their
responsie cycle of actinganddetectingthe users actionssupportthe activity within the speci ¢ snare,andthe
interpretatiorof whatwasdetectedcanbe usedin the setup of future snares.

We structureour VR dramawith snaresand maintaincontrol over the sequencingf the snaresn orderto
build a dramaticarc andto retainsomeauthorialcontrol over pacing,timing andsurprise[13]. Theinteractive
scriptcontainsthe blue-printfor this processhut the actualcontrol mechanismg$or moving the narrative on are
part of the smartsetwhich includestriggersbasedon useror agentposition, on time, on useror agentactions
or othereventsoccurring. The setalsocontainsswitchesthat canturn individual visual and soundelementspor
whole scenespn andoff,

3.2.4 The Actor Agents

The basicsof the snarestructurecameout of our work on the Thing agent,in "The Thing Growing” [4]. In
that piecethe Thing established narrative context thatincludeda suggestedctivity for the user monitoredthe
usersresponsavith respecto thatactvity, andfashionedts own responséasedntheimplicationsof theusers
detectedactions. Evenwithin that productionthe snarestructurestartedto overlapthe agentproper Especially
whenotheragentsor smartsetelementsvere addedit was clearthat the agentimplementeda larger dramatic
structureratherthanbeingidenticalwith it. Splitting theworking of the snarefrom theworking of theagentwas
animportantstepin our thinking, however belon we shallseethattherearestrongconnectiondetweerthetwo.
Anotherstepwasto abandortheveryadhocconstructiorof the Thing, in favor of a systemati@gentarchitecture
which couldproducemore e xible andgenericactoragents.

Theagentsve arecreatingfor "The Trial TheTrail” follow theGLAIR [8, 14, 15, 23] agentarchitectureTheir
highermentalfunctionsarebuilt usingthe SNePSknowledgerepresentatioandreasoningsystem[24, 25, 26,
and their embodimentand the virtual world they inhabit are built using Ygdrasil, the two are connectedvia
soclets. Thecatcreatureslescribedabose might alsobe calledagentsput we do not anticipatethemneedinghe
reasoningoower of the SNePsmind, so they areimplementedentirely in Ygdrasil. Previous GLAIR cognitive
agentsall hadthe following capabilities:natural-languageput, recognizinga fragmentof English,basedon a
grammarwritten by the researclgroup;a repertoireof primitive actsandsensoryabilities; a knowledge-basef



Figure6: Pato |

backgroundnformation,domainknowledge,andacting plans;reasoningo answematural-languagguestions,
to decidewhatto do andwhen,anchaturallanguageoutput.

Ouragentshave goalsandplansbasecdntheinteractize scriptwhich formstheirknowledgebase Their plans
oftencorrespondo the stagef the snare.Firstthey helpestablishthe narrative context, secondhey work with
theuserontheactiity anddetectthe users actions.Third, they reasoraboutthe users actionsandrespondwith
the next part of the plan or divert into a contingeng plan. They have primitive and compositeacts; speeches,
animationsand movementsaboutthe world andwith respecto the user They have sensesdetectingthe users
presenceelative to themselesandotherrelevantobjects detectingthe users actionsandthatof otherobjectsin
theworld. They alsohave a self-perceptiorthatletsthemknow whatthey have just said.

Currently they do not output naturallanguageor take voice input from the user Previous GLAIR agents
usedtext input for naturallanguagenput andoutputhowever thatwould not work in ourimmersive VR set-up.
Sincecurrentvoice-generatingoftwaredoesnot do a goodjob of renderingemotionalqualitiesof the voice,we
pre-recordohrasedor eachcharactecreatinga dialoglibrary largeand e xible enoughsothereis aresponsédor
every eventuality andwhich includesredundanphrasesothe characteis never stuckrepeatinghe samelines.
Our researciplan doesincludemakingsomeuseof voice input from the user however, we areonly at the very
beginningof thatresearclandthe narratve structureslescribedn this paperdo not assumevoiceinput.

Ourproject”The Thing Growing” con rmed for usthathumanuserswill bestimulatedemotionallyby agents
simulatingemotions.Thisis vitally importantsinceour endeaor is predicatedn moving theuserfrom emotional
stateto emotionalstate. Part of anagents work in helpingsetup a narrative context is to setan emotionaltone
whichtheusermayempathizevith or reactagainst.This canbedonedirectly by having theagentsimulateanger
hysteria,despair But the users reactionto the agents emotionwill be coloredby her perceptionof the agents
personality Thusthe useris likely to be worried by the tearsof anagentshelik es,but maylaughat the tearsof
anagentshedislikesor distrusts.Shemaylike anagentwho hasdonehera goodservice demonstratedffection
for her, or holdssimilar believes.

By thetime we getto the pointin the dramadescribedn our snareexample,Pato | andFilopathave estab-
lishedpersonalities Theseareimportantelementsn the interactve McGufn asthey take up positionsrelevant
to our psychologicaterrainandrevealtheir postionsin their attitudeto the questandits challengesSoPato | is
recklessandinsouciantpelievesthejourney is moreimportantthatthearrival, andis dubiouswhetherthe hearts
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desireexists. Filopatfollows rules,adheredo duty andfervently believesin thequest.Pato | stimulateghe user
to disobg andto be a little cruel. Filopat provokesde anceto authority yet alsourgeshumanityand caring.
The useris encouragedo sidewith one,thenthe other Thesealliancesimplicitly includean adherenceo the
particularlyphilosophicalpositionof thatagent.

The narrative moveson to embroilthe userin possiblemplicationsof takingthatposition. In the lastpartof
the snaresequencéato | defendghe useragainstFilopat's criticismsandin sodoing questiongheimportance
of the quest. In the next act Filopat punishesPato | by making her standall-night vigil with the user These
actionsaredesignedo increaseheusersfeelingsof warmthtowardsandalliancewith Pato I. As theactunfolds
Pato I' sdisobedienaindcarelessttitudeleadsthemboth, but especiallyPato I, into danger Pato I' s peril leads
theuserinto analliancewith therighteousrFilopat. Finally,it is revealedthatthe dangeris notreal, but fabricated
by thetwo agentsn cahoots.This nal revelationis designedo leadthe userto distrustbothPato |, Filopatand
their philosophies.

4 Conclusion

To reiteratewe structureour interactive dramaswith two levels; a psychologicalsubstrateand an interactive
McGufn. The psychologicalsubstratesxplicitly detailsthe emotionaljourney we want the userto take; the
interior terrainthat we wantherto visit, experienceand perhapsanalyze.Theinteractve McGufn implements
thepsychologicakubstrateThebasicstructurein theinteractve McGuf n is asnaredesignedo do thework of
moving the userfrom oneemotionalstateto another A basicelementf the snareis detectionof, andinterpreta-
tion of the users emotionalresponseThe snarecanhave thelengthof anentiredrama.anact,ascenepr asmall
partof a scene.The narrative context that setsup onesnarecanbe drawvn from the previous snareor the larger
contet of thedrama. The snareaswe have describedt hasa narrative context anduseracts. The useractsare
detectedandtheir implicationsin light of the context areinterpretedandusedto furtherthedrama.The snareis
implementecdy aninteractive script,a smartsetandintelligentagents.

Thesnarestructurds designedo invisibly constraintheuser andto beveryresponsieto theusersactionsat
alocalizedlevel. However, atthe highestlevel of granularitythe overall plot hasa limited numberof alternatves.
This is for two reasons;oneto avoid exponentialgrowth of story lines; two to tightly focusthe useron the
psychologicaterrainwe areinterstedn. Clearlythesedramasarenotdesignedo be experiencednultiple times,
however we do wantto accomodate wide rangeof users,andto involve themin a dramaticexperiencethat
involvestheir own psyche andthathasa goodbalanceof respondingo their inputandsurprisingthem. To that
endwe iteratively testthe dramasaddingresponsienesstall levelsof granularity

Ourhypothesesaboutnarrative andludic structuredor interactve VR dramaareconstantlytestedagainsiour
practice.Ourwork in progress;The Trial The Trail” is a proving groundfor ideasstimulatedby the production
andexhibition of "The Thing Growing.” During 2003we startedwork on building actoragentshat marriedthe
SNePsAl systemandYgdrasilauthoringtool. At the sametime we implementeda roughversionof "The Trail
TheTrail” in VR to testour initial story-line. This wasa wizard of Oz versionwherea humantook the role of
theagents.Thistestled to aradicalrestructuringof theinteractve script,andradicalredesigrof the VE. We are
currentlyimplementingactthreeof our currentstory-boardvith GLAIR agents.
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