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1 Intr oduction

Thegoalof our groupis to produceimmersive virtual reality (VR) experiencesthatengagetheuserasa central
protagonistin compellinginteractive dramas. Our dramasare designedfor CAVEs or CAVE-like systems–
projection-based,3-D stereoVR displayswith onelargescreenor multiple screensforming a virtual theater. A
trackingsystemand”wand,” with joystick andprogrammablebuttons,createthe interfacebetweentheuserand
thevirtual environment(VE) [12]. ImmersiveVR putstheuserinsidethevirtual world with theothercharacters
ratherthanoutside,viewing theworld on a monitorandmanipulatinganavatarof herself.In a projection-based
systemthis integratedfeelingis heightenedastheuserautomaticallyusesherown realbodyto judgethephysical
proximity, scaleandsizeof any virtual objectincludingcomputercontrolledcharacters.

We believe thattheproductionof VR dramarequirestheadaptationandextensionof existing dramatictools,
structuresandmethods;andtheappropriationof arti�cial intelligencetechniquesfor thecreationof responsive,
believable, intelligent agentsthat act as charactersin the story. This paperdescribesthe narrative and ludic
structuresthat supportour VR dramas,(we discussthe agentsin as far as they aspart of thesestructuresbut
do not have room hereto discussdetailsof their architectureandimplementation[7]). In particularwe focus
on the importantrole emotionplaysin interative narrative [29], speci�cally detectingandstimulatingtheuser's
psychological/emotionalstate. The �rst sectionbrie�y toucheson the relationshipbetweenform and content
for interactive �ction. The muchlongersecondsectiondiscussesthe currentstateof the dramaticstructurewe
follow. This theoreticalstructureis evolving in a tight relationshipwith our practice,speci�cally theproduction
andexhibition of ”The Thing Growing” [2] developedby Anstey andPape,andthe productionof our work in
progress”The Trial TheTrail” [6].

2 Form and Content

Thetaskof interactive �ction researchis not only to developthenecessarycomputer-basedstructuresandoper-
ationsto serve asproductiontools; but alsoto investigatewhatkind of storiesmostbene�t from an interactive
form, andultimately what kinds of storiescanonly be told/experiencedusingan interactive form. We believe
that storiesthat speakto the constructionandstrugglefor psychicidentity areespeciallygoodcandidates.Al-
thoughit is arguedthat full-blown computer-based�ction doesnot yet exist [11], videogamesoffer a rich site
of investigationandinsightinto computer-basedinteractiveexperience.Bob Rehaksuggeststhata vital driverof
videogamessits in theunconscious.He retellsthehistoryof gamingfocusingon how theusers'psychological
needsshapedthedevelopmentof theavatar, the representationof self in thegame.He suggeststhat thecrucial
relationshipof computergamesis betweentheuserandtheavatar, andthat ritual destructionof theavatar, and
ruptureof theidenti�cation betweentheself andtheavatararea majorelementthatcreatesatisfactionin games
[22].

ImmersiveVR is anotherinteractivemediumwhichhasbeensuccessfullyusedfor work in thepsychicarena.
Alison McMahan,writing aboutimmersionandpresencein virtual environments,notesthatVR's responsiveand
immersive potentialmake it aneffective placeof treatmentfor phobias(fearof �ying, arachnophobia,claustro-
phobiaandagoraphobia[20]). In her own work sheis creatinga VR horror story, usingbio-metricdevicesto
testtheuser's involuntaryreactionsandbendingthestory to �t thoseresponses.(In a relatedargument,Rehak
notesthat certain�lm genres,sci-�, action,horror, aremost likely to be re-imaginedin video games.Stories
in thesegenreshave greatmetaphoricalforceto dig deepinto emotionalterrorsandphobicreactions,andspeak
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to the creationanddestructionof ego.) An underlyingassumptionof our own work is that interactive VR is a
uniquemediumfor building storiesthataccessthephantasmagorical,thepsychological,theconstructionof self
[3]. FeministtheoristandpsychoanalystJessicaBenjaminsuggeststhatduringtheprocessof differentiationfrom
themother, thechild's taskis not merelyto establishthatit is separatebut thata stepof mutualrecognitionmust
occurasthechild realizesthat theotheris alsoa subject[9]. Anstey andPape's interactive drama”The Thing
Growing” [2] wasdesignedto explore this emotionalterritory. Unfortunatelythereis no spacehereto discuss
thedifferencesin termsof identity andagency betweenvideogameexperiencesthat play with the relationship
betweentheuserandheravatar, andexperiencesin animmersivemediumwherethatsplit doesnotexist.

However, if wedoassumethatinteractivemediaallow usersto exploretheir own psychesomequestionsstill
remain.First: Are peopleinterestedin playingwith the formationandreformationof their identity? Obviously
yes;many critics of new mediahave analyzedtherelationshipbetweencyberspace,andtheconstructionof �uid
andmultiplepersonalities[28]. More importantly:How canwe structuretheuser'sengagementin psychological
dramasor �ction? In the remainderof this paperwe describethe processfollowedby our collaborationin our
searchfor answersto this question.

3 Structuring PsychologicalDrama

We build our VR dramasusinga two partstructure;a psychologicalsubstratewherewe explicitly determinethe
emotionalstateswe want to evoke in the user;andan implementationlevel composedof threeelements- an
interactivescript,asmartset,andintelligentagents,-thatturnsthepsychologicalplot into adramaticallyevolving
seriesof conundrumsthattheuseris facedwith. As a play dependson theinterrelationshipof script,setdesign,
andactorsto communicate,someaningassemblesaroundtheuserthroughtheco-dependentworkingof thethree
responsiveelements- theinteractivescript,smartset,andintelligentagents.

Thestrategy of usingapsychologicalsubstrateastheunderlyingdriver for dramahasasubstantialproponent
in Alfred Hitchcock.Heexplicitly prioritizedthepsychological,basinghis scriptsaroundanemotionallyfraught
theme.Hemadefamoustheconceptof theMacGuf�n, aplot pretext thatsuppliesanarrativeframeworkof cause,
effectandcontinuingchoiceto illustratehis characters'psychologicaldevelopment(or unraveling!). [27]. In our
case,theimplementationlevel with its threeelementsmakeupour ”interactiveMcGuf�n. ”

Our processof translatinga psychologicalsubstrateinto an interactive McGuf�n is in�uenced by dramatic
performancesby the ImpactTheatreCooperative in the 80s [10]. In onescenariothe castgangedup on one
memberinsistentlymimicking her every word and gesture- the scenegeneratedmuch tensionand dis-ease,
andrecalledthe innocenceandsavagerywith which childrenactout issuesof power, controlandidentity. The
interactive McGuf�n in our dramastendto containsimilar elementsthataremodeledon childishexaggerations
of behavior andaredesignedto engageat a level beneaththatof politeadultintercourse.

3.1 The PsychologicalSubstrate

Our psychologicallevel is an arc representingthe ideal emotionalroute we want the userto travel. Figure1
shows this arc for our VR drama,”The Thing Growing”. The psychologicaldomainof ”The Thing Growing”
is differentiatingfrom, yet recognizingthe subject-hoodof, the other. The plot pretext is a dysfunctionallove
storywhich theprojectsimulatesbetweentheuserandanintelligentagent,theThing. TheThing is a real-time
animatedcharacterwhich speaksto the user. It doesnot look human,but simulateshuman-like emotionsand
gestures.Figure1 is a simpli�ed versionof thearcwithout detailsor alternatives.Thecircularnodesrepresents
theuser's stateof mind asshereactsto theThing's activities representedby thesquares.The y axis represents
theemotionalwell-beingof theuser, andthex axisrepresentstime passing.Thearcbuilds a relationshiphistory
betweenthe userandthe Thing, which correspondsto a love story andmovesthe userfrom beingenchanted
by theThing, throughbeingdistrustfulandresentfulof it, throughsomereconciliation.At theendwe want the
userto feel a certainweight of this sharedhistory, anda certainambiguityof feeling for theThing, thensheis
presentedwith a choiceto kill it - or not.

In ”The Thing Growing” we wantedto make theuser's feelingsasintenseaspossiblesothatthey felt them-
selvesengagedandpresentin a relationshipof sorts. Thereforethe psychologicalarc, andthe MacGuf�n that
implementedit, weredesignedto plungetheuserinto unfamiliar territory, to containabruptreversalsof feeling,
highandlow points,expectationsanddisappointments,andNOT to givehertimeto analyzeherfeelingsuntil she
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Figure2: Action ReactionPairs
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hadpulledthetrigger(or not). We madesomeassumptionsabouttheuser's probableemotionalreactionsto the
Thing. We assumedthat if it simulatedemotion,theuserwould reactto it emotionally. We assumedthatmany
userswould reactto power-playingpatternsthatarecommonin relationships,andoftenfall into action-reaction
pairs,or sequencesof action-reactionpairs.Figure2 catalogsa few of thesepairs,themoreco-dependentreaders
will beableto supplymany more.

For example,whenwe wantedto movetheuserfrom a stateof beingenchantedby theThing to beingdisen-
chanted,�rst theThingannouncedit wasin lovewith theuser, �attered her, andshoweredherwith compliments,
thenit startedbeingdemandingandclinging. Weobservedthattheusers'smilessaggedastheThingchanged.We
do not pretendthatuser's becameasinvestedin theThing asit pretendedto be in them,but they wereevidently
movedby its manipulativemachinations[5].

Our immersive VR displaysystemaddsto the psychologicalcharge andeffectivenessof our work. In the
realworld we areaffectedpsychologicallyby thephysicalpresenceof others.If someoneis too closeit canbe
intimidatingor annoying. Thesesamefeelingsregisterin immersive VR. Sincewe aretrackingtheuser's head
andhands,it is alsopossiblefor theVR agentsto mimic or re�ect backgesturesthattheusermakes.Patternsof
behavior arere�ectedin bodylanguageandin mutualbodylanguage.Thatoursystemcansimulatesomeaspects
of this strengthensthepsychologicallevel of our work.

Part of the psychologicalarc of our work in progress”The Trial The Trail” [6] is shown in Figure3. The
psychologicaldomainof this work is the handlingof uncertaintyandthe natureof trust, with respectto other
peopleandto life itself. ”The Trial The Trail” hasthreemain charactersincluding the user. The introduction
of a third majorcharacterallows us to investigatebehavior triggeredby triangularrelationships,muchof which
involvestwo charactersgangingup againstone,changingallegiances,betrayals.Thepsychologicalarcfor ”The
Trial TheTrail” is morecomplicated,circularnodesrepresenttheuser's stateof mind andherallianceswith the
agentsin thedrama,emptyboxesindicategeneralactivity thatis occurring,numberedboxesrepresentactivity of
particularagents.

The basicstructureof moving the userfrom emotionalstateto emotionalstateis the same,however the
structureasawholeis mademorecomplex by theseparatesimulationandstimulationactivitiesof thetwo agents.
Theagentsplaygoodcopandbadcop,agent1 sideswith theuser, while agent2 givesherahardtime. A reversal
is effectedwhenagent1 is capturedandagent2 needstheuser'shelpto rescueher. A secondreversalrevealsthat
both agentsaresettingthe userup andmakingfun of her. A complicationnot representedin this diagram,but

4



narrative
context

implications
of activity

interpret 
activity

detect

user actionsVE

Figure4: Thesnare

which will bediscussedin thesectionon the interactivescript, is thatwe want to structurebreathingspacesinto
this story, wheretheuserhastime to re�ect onheremotionalprogress.

3.2 The Interacti ve McGuf�n

The interactive MacGuf�n framework supportsthe ”evolution” of the user's stateof mind, following the main
psychologicalarc andbuilding alternative responsesfor the userwho deviates. Part of this work is doneby a
regular MacGuf�n; the storylinethat providesplot pretexts andnarrative rationalesanddividesthe dramainto
theactsandscenesthatmove theplot forwardasintenselyaspossible.But we alsoneeda structurethatgathers
informationaboutthe userandfolds that back into the evolving narrative so that it becomesresponsive. This
structureexplicitly attemptsto move the userfrom oneemotionalstateto anotheralongthe psychologicalarc.
Thestructuremusthavea context thatwill evoke the�rst stateandsomeform of stimulationto movetheuserto
thesecondstate.We mustalsobeableto testwhethershehasreachedthesecondstate.Our interactive drama
consistsof a relatedandunrolling seriesof theseemotionaltestswhich we will call ”dramaticsnares”or simply
”snares”.

Figure4 showsthepartsof thesnare.Following thestorylinewehavechosen,weusethevirtual environment
(the smartset and the intelligent agents)to build a narrative context. The narrative context providesa set-up
that quickly puts the userin a recognizablesituationandcontainsimplicit or explicit suggestions/instructions
for someactivity. The useracts,andthe systemdetectsthe actions. The narrative context in conjunctionwith
thedetectioncreatesimplicationsfor a particularaction,suchashow, whetheror not, theuseris performingthe
suggestedactivity. Weusetheseimplicationsto interprettheuser'sstateof mind,andthis informationis fedback
to in�uence thenarrativethatfollows.

It is importantto notethatsnarescanbeof varying lengths,they canbeassembledinto sequences,andthey
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canbenested.In a sensework very like theacts,scenes,sequencesandbeatsthataretypically usedto construct
dramain playsand�lms [19] - althoughaswewill demonstratelaterthey maynotalwaysexactlycoincidewith the
dramatic,actandscene,structureof thestoryline.Thesnarestructureis similar to MateasandStern'sdiscussion
of beatsasthe architecturalunit usedby their dramamanager[18]. Our emphasisis moreexclusively on the
detailsof how theuser's emotionalstatemaybestimulatedanddetected.Our work in progress”The Trial The
Trail” canbeunderstoodasoneextendedsnare,containingwithin it smallersnares.Eachsnareis implemented
by theinteractivescript,thesmartset,andtheintelligentagents.In thefollowing sectionswe use”The Trial The
Trail” to illustratethesnarestructure,andthento discusshow thesethreeelementsworks in theconstructionof
boththesnareandthestoryline.

3.2.1 The Snare

”The Trial TheTrail” is aquestnarrative,theuseris giventwo companionsFilopatandPato�l andtold thatat the
endof herexperienceshewill getherheart'sdesire.Our �rst illustrationis of asnarethatthatis theequivalentof
a shortscene.

Thenarrativecontext of thissnareis a taskthattheuseris setby hercompanions,theactor-agentsFilopatand
Pato�l. They bring theuserto a reed-bedwherecat-like creaturesareplaying,andtell her to collect thecrowns
they arewearing. They show her shemustcreepup on a creature,crooningsoftly, thenstroke it gently asshe
takesthecrown. This is theactivity. Our trackingsystemallowsusto detectwhethertheuseris nearthecreatures,
andthespeedanddirectionof herhand.Implicationscanbedrawn from thetrackinginformationaboutwhether
theuseris strokingor hitting thecreatures.Within thescenethis informationis useddirectly to programthecat
creatures'responses- strokingleadsthemto surrendertheircrowns,hitting makesthemdodgeaway. Wecanalso
imply from theuser'spositionin theworld whethersheis trying to engagein theactivity atall. Thereareseveral
resultinginterpretationsabouttheuser's stateof mind thatwe canmake. First,doestheuserobey theagentsand
try to carryout theactivity? If shedoesthis impliessheis compliant.Secondhow doesshetreatthecatcreatures,
is shegentleor aggressivewith them?Interpretingtheuserascompliantor disobedient,gentleor aggressivecan
beusedin thesetupof futuresnares.

Our secondillustrationshows moreclearly how a snarecanstimulatespeci�c changesin theuser's stateof
mind. This is a threepartsnaresequence.Part oneis thesnaredescribedabove,wheretheuseris taughthow to
accomplishthecrown gatheringactivity by hercompanions,andleft to do it. We detectwhethersheis successful
or unsuccessful,gentleor rough.Partonebecomesthenarrativecontext for parttwo whereoneof thecatcreatures
suddenlyexhibits surprisingbehavior, clinging to theuserandweepingif shetries to getaway. We detecthow
the usertreatsthis clinging creature- doesshebeatit, doesshestaywith it? This result is usedin the third
and�nal part of the snarewherethe companionscommenton the user's actions. At the startof this sequence
theusershouldbefairly happy. In partonesheis movedto a senseof accomplishmentandsuperiorityover the
dumbcreatureswhosheis essentiallytricking into giving uptheircrowns.This is followedby thereversalin part
two wherewe aim to elicit feelingsof guilt, discomfort,annoyance.Thenin part three,the useroverhearsthe
companionsjudgingheractions.If, for example,shepulledabruptlyawayfrom theclingingandwailing creature,
Filopat will condemnher cruelty; if sheis unableto get away from it, he will laughat her wimpiness.Pato�l
will defendher. To sumup, the psychologicalmovementof this snareis from happy to 1. empowermentand
superiority, to 2. discomfortanda senseof failure, to 3. feeling judgedanddefensive. This snare,also�ts into
theoverallemotionalschemeof thedramaandis thepointwheretheuserfeelsastrengtheningallianceto Pato�l
(agent1in �gure 3).

3.2.2 Interacti veScript

The interactive script is a blueprintfor thedramaticarc (andits alternatives)that implementsthepsychological
arc. It containsthe storylinesfor the entireinteractive dramaandfor the individual snares,linked sequenceof
snares,andnestedsnaresthat comprisethedrama.For example,the overall storylineof ”The Trial The Trail,”
is a warpedquestnarrative owing inspirationto Tarkovsky's Stalker, Alice ThroughtheLooking Glass,Monty
PythonandtheHoly Grail, Don Quixote.Thestagesin thequestarelinkedsequencesof snaressuchastheone
describedabove. Thestorylinefor the �rst snarein thatsequenceis thechallengeof gatheringcrownsfrom cat
creatures.The interactive script mustbe designedto concealthe starknessof the snaresthat the useris being
urgedinto, givereasonfor theconstraintsthatthesnareis composedof, andmotivatetheuser[16].
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Figure5: Storyboardimageof thestagein TheTrial TheTrail with Pato�l, Filopatandtheuserasgreen�gure

It is also the work of the interactive script to assemblethe necessarysnaresinto dramaticsequenceswith
schematicsfor alternative waysof maneuveringtheuserthroughthem. This meansdetailingthepossibleimpli-
cationsof theuser's activities giventhenarrative context; makinginterpretationsabouttheuser's stateof mind;
andweaving thembackinto thepsychologicaltrajectory. We assumea greatdealof iteractiveusertestingsothat
the�nal dramawill anticipatewhatmostuserswill do andhave a responsefor them.Soit is very muchthecase
thattheinteractivescriptevolvesduringproduction.

We arestill working on the bestway of representingthe interactive script, but at presentit exists asa sto-
ryboarddividedinto actsandsceneswhich setsout the idealpaththrougha dramaticarc; andasdetailedscene
descriptions.Generallyspeakingthesnarestructurefollows thedivision of actsandscenes.Speci�c scenesare
nestedinsideacts,andboth scenesandactswould be implementedassnares.However, it is alsopossiblefor
snaresto startin oneactandendin thenext.

We mentionedabove that we want to structurebreathingspacesinto ”The Trial The Trail,” to give the user
timeto considertheimplicationsof heractionsin theenvironment.Wenow discussthesebreathingspacesasthey
show how therequirementsof thepsychologicallevel affect thestorylineanddramaticstructureof theinteractive
MacGuf�n. In thisdiscussionwe alsodemonstrateasnarethatpassesbeyondanactboundary.

Our �rst, rough, implementationanduser-testingof ”The Trial The Trail,” showed that it wastoo literally
a questadventure;it did not stimulatethepsychologicalquestions(handlinguncertainty, placingtrust)we were
interestedin. [1] We neededa more ironic andquestioningtake on quests,goalsversusjourneys, the real de-
sirability of attainingone's heart's desireto comethrough. The testsled us to restructurethe storylineof the
interactiveMcGuf�n to containanexplicitly theatricalmetaphorwhich actsasa transitionbetweenstagesof the
quest,andcreatesa seriesof entre-actes.In the VE this translatesinto two major elements,a curtainedstage
wherethecompanionsexplaineachpartof thequest5, and,asthecurtainrisesandstage�ats �y outof sight,an
endlessvistaof thefantasylandscapewherethequestitself takesplace.

The stage,andthe banterof the companionswhenthey areon the stage,refer to the over-genialcharmof
musichalls,Englishpantomimes,gameshows (in this gameshow, theusergetsherhearts desire.)Thearti�ce
andtheatricalityof theendeavor areforefronted,in orderto answerthecynic's presumptionthatshewill not get
herheart's desire.By contrast,whenthecurtainsareraisedtheusermovesinto a fairy-talelandscapein which
wishesmay cometrue. This spacedisplacesthestage,yet it hints at interior space.HereFreudandDali meet
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Alice in Wonderland.Theuseris offeredthechanceto move betweenimmersionin thetaskat hand,giving full
rein to thefeelingsthatbringsup,andobservationof herself.

In thesnaresequencein our exampledescribedabove the�rst two partof thesnaretake placein thefantasy
landscapeasoneof thechallengesin thequest.Thechallengeis endedby thecurtainedstagereassemblingaround
theuser, signalingtheendof theactandthebeginningof theentre-acte.Thethird partof thesnaretakesplacein
theentre-acteasthetwo agents,hiddenbehindthecurtain,discusstheuser.

3.2.3 The Smart Set

The smartsetconsistsof thevisual mise-en-scene,variousresponsive elementsin thevirtual environment,and
themechanicsthatcarrythenarrativeforward.Theconnotationsof thevisuals,theeffectivenessof theresponsive
elements,and the deftnessof the control mechanismsare importantin implementingthe snarestructure. Our
smartset is built using the VR authoringframework Ygdrasil [21] which is basedon the OpenGLPerformer
scene-graph,andprovidesa framework for extension;application-speci�cmodules(plug-ins)may be addedto
de�ne behaviors for objectsor characters.A text �le systemis usedto translatethe interactive script into the
actualizedvirtual environment(the smartsetandthe intelligentagents):all themodels,objects,their locations
andbehaviorsaredescribedin thetext �le alongwith messagesto bepassedbetweenobjectsin responseto events.

The smartsetvisually establishesthe narrative context for eachsnare. As in any setdesign,this doesnot
only meanproviding visual elements,but providing elementsthat metaphoricallystrengthenthe ambianceof a
particularmoment.In the�rst illustrationof ansnaredescribedabovetheactiontakesplacein abedof reeds.The
reedsareresponsive,they �atten astheuser, agents,or cat-creaturesmovethroughthem.They connotegamesof
hideandseek,outdoorfun, anactivity theuserwill wantto take partin.

Responsive elementsof the smartsetcanalsobe usedin the snarestepsthat stimulatethe userto act, and
detecthow theuserhasacted.For example,thecatcreaturescombineautonomousbehavior with detectionof the
user, which leadsto responsivebehavior (we will talk aboutour distinctionbetweenresponsiveelementsandfull
blown agentsin thenext section).Thecatcreaturesbehavior includesmoving in front of theuserto encourage
her to approach,runningaway if sheapproachestoo fast,dodgingif shemovesher handtoo abruptly. Their
responsive cycle of actinganddetectingtheuser's actionssupporttheactivity within thespeci�c snare,andthe
interpretationof whatwasdetectedcanbeusedin thesetupof futuresnares.

We structureour VR dramawith snaresandmaintaincontrol over the sequencingof the snaresin orderto
build a dramaticarc andto retainsomeauthorialcontrol over pacing,timing andsurprise[13]. The interactive
scriptcontainstheblue-printfor this processbut theactualcontrolmechanismsfor moving thenarrative on are
part of the smartsetwhich includestriggersbasedon useror agentposition,on time, on useror agentactions
or othereventsoccurring. Thesetalsocontainsswitchesthatcanturn individual visualandsoundelements,or
wholescenes,onandoff,

3.2.4 The Actor Agents

The basicsof the snarestructurecameout of our work on the Thing agent,in ”The Thing Growing” [4]. In
thatpiecetheThing establisheda narrative context that includeda suggestedactivity for theuser, monitoredthe
user'sresponsewith respectto thatactivity, andfashionedits own responsebasedontheimplicationsof theuser's
detectedactions.Evenwithin thatproductionthesnarestructurestartedto overlaptheagentproper. Especially
whenotheragentsor smartsetelementswereaddedit wasclear that the agentimplementeda larger dramatic
structureratherthanbeingidenticalwith it. Splitting theworking of thesnarefrom theworking of theagentwas
animportantstepin our thinking,howeverbelow we shallseethattherearestrongconnectionsbetweenthetwo.
Anotherstepwasto abandontheveryadhocconstructionof theThing, in favor of asystematicagentarchitecture
whichcouldproducemore�e xible andgenericactor-agents.

Theagentswearecreatingfor ”TheTrial TheTrail” follow theGLAIR [8, 14, 15, 23] agentarchitecture.Their
highermentalfunctionsarebuilt usingtheSNePSknowledgerepresentationandreasoningsystem[24, 25, 26],
and their embodimentand the virtual world they inhabit are built using Ygdrasil, the two are connectedvia
sockets.Thecatcreaturesdescribedabovemightalsobecalledagents,but wedonotanticipatethemneedingthe
reasoningpower of the SNePsmind, so they areimplementedentirely in Ygdrasil. Previous GLAIR cognitive
agentsall hadthe following capabilities:natural-languageinput, recognizinga fragmentof English,basedon a
grammarwritten by theresearchgroup;a repertoireof primitive actsandsensoryabilities;a knowledge-baseof
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Figure6: Pato�l

backgroundinformation,domainknowledge,andactingplans;reasoningto answernatural-languagequestions,
to decidewhatto doandwhen,andnaturallanguageoutput.

Ouragentshavegoalsandplansbasedontheinteractivescriptwhichformstheirknowledgebase,Theirplans
oftencorrespondto thestagesof thesnare.First they helpestablishthenarrativecontext, secondthey work with
theuseron theactivity anddetecttheuser'sactions.Third, they reasonabouttheuser'sactionsandrespondwith
the next part of the plan or divert into a contingency plan. They have primitive andcompositeacts;speeches,
animationsandmovementsabouttheworld andwith respectto theuser. They have senses,detectingtheuser's
presencerelative to themselvesandotherrelevantobjects,detectingtheuser'sactionsandthatof otherobjectsin
theworld. They alsohaveaself-perceptionthatletsthemknow whatthey have justsaid.

Currently they do not output naturallanguageor take voice input from the user. Previous GLAIR agents
usedtext input for naturallanguageinput andoutputhowever thatwould not work in our immersive VR set-up.
Sincecurrentvoice-generatingsoftwaredoesnot do a goodjob of renderingemotionalqualitiesof thevoice,we
pre-recordphrasesfor eachcharactercreatingadialoglibrary largeand�e xible enoughsothereis a responsefor
everyeventuality, andwhich includesredundantphrasessothecharacteris never stuckrepeatingthesamelines.
Our researchplandoesincludemakingsomeuseof voice input from theuser, however, we areonly at thevery
beginningof thatresearchandthenarrativestructuresdescribedin this paperdonotassumevoiceinput.

Ourproject”The ThingGrowing” con�rmed for usthathumanuserswill bestimulatedemotionallyby agents
simulatingemotions.Thisis vitally importantsinceourendeavor is predicatedonmoving theuserfrom emotional
stateto emotionalstate.Part of anagent's work in helpingsetup a narrative context is to setanemotionaltone
whichtheusermayempathizewith or reactagainst.Thiscanbedonedirectlyby having theagentsimulateanger,
hysteria,despair. But theuser's reactionto theagent's emotionwill becoloredby herperceptionof theagent's
personality. Thustheuseris likely to beworriedby thetearsof anagentshelikes,but maylaughat thetearsof
anagentshedislikesor distrusts.Shemaylikeanagentwhohasdonehera goodservice,demonstratedaffection
for her, or holdssimilar believes.

By the time we get to thepoint in thedramadescribedin our snareexample,Pato�l andFilopathave estab-
lishedpersonalities.Theseareimportantelementsin the interactive McGuf�n asthey take up positionsrelevant
to our psychologicalterrainandrevealtheir postionsin their attitudeto thequestandits challenges.SoPato�l is
recklessandinsouciant,believesthejourney is moreimportantthatthearrival, andis dubiouswhethertheheart's
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desireexists.Filopatfollowsrules,adheresto dutyandferventlybelievesin thequest.Pato�l stimulatestheuser
to disobey andto be a little cruel. Filopat provokesde�ance to authority, yet alsourgeshumanityandcaring.
The useris encouragedto sidewith one,thentheother. Thesealliancesimplicitly includean adherenceto the
particularlyphilosophicalpositionof thatagent.

Thenarrativemoveson to embroil theuserin possibleimplicationsof takingthatposition.In thelastpartof
thesnaresequencePato�l defendstheuseragainstFilopat's criticismsandin sodoingquestionstheimportance
of the quest. In the next act Filopat punishesPato�l by makingher standall-night vigil with the user. These
actionsaredesignedto increasetheuser'sfeelingsof warmthtowardsandalliancewith Pato�l. As theactunfolds
Pato�l' sdisobedientandcarelessattitudeleadsthemboth,but especiallyPato�l, into danger. Pato�l' speril leads
theuserinto analliancewith therighteousFilopat.Finally,it is revealedthatthedangeris not real,but fabricated
by thetwo agentsin cahoots.This �nal revelationis designedto leadtheuserto distrustbothPato�l, Filopatand
their philosophies.

4 Conclusion

To reiteratewe structureour interactive dramaswith two levels; a psychologicalsubstrateand an interactive
McGuf�n. The psychologicalsubstrateexplicitly detailsthe emotionaljourney we want the userto take; the
interior terrainthatwe wanther to visit, experienceandperhapsanalyze.The interactive McGuf�n implements
thepsychologicalsubstrate.Thebasicstructurein theinteractiveMcGuf�n is asnare,designedto do thework of
moving theuserfrom oneemotionalstateto another. A basicelementof thesnareis detectionof, andinterpreta-
tion of theuser'semotionalresponse.Thesnarecanhavethelengthof anentiredrama,anact,ascene,or asmall
partof a scene.Thenarrative context thatsetsup onesnarecanbedrawn from theprevioussnareor the larger
context of thedrama.Thesnareaswe have describedit hasa narrative context anduseracts.Theuseractsare
detected,andtheir implicationsin light of thecontext areinterpretedandusedto furtherthedrama.Thesnareis
implementedby aninteractivescript,a smartsetandintelligentagents.

Thesnarestructureis designedto invisibly constraintheuser, andto beveryresponsiveto theuser'sactionsat
a localizedlevel. However, at thehighestlevel of granularitytheoverallplot hasa limited numberof alternatives.
This is for two reasons;one to avoid exponentialgrowth of story lines; two to tightly focus the useron the
psychologicalterrainweareinterstedin. Clearlythesedramasarenotdesignedto beexperiencedmultiple times,
however we do want to accomodatea wide rangeof users,and to involve themin a dramaticexperiencethat
involvestheir own psyche,andthathasa goodbalanceof respondingto their input andsurprisingthem.To that
endwe iteratively testthedramasaddingresponsivenessat all levelsof granularity.

Ourhypothesesaboutnarrativeandludic structuresfor interactiveVR dramaareconstantlytestedagainstour
practice.Our work in progress,”The Trial TheTrail” is a proving groundfor ideasstimulatedby theproduction
andexhibition of ”The Thing Growing.” During 2003we startedwork on building actor-agentsthatmarriedthe
SNePsAI systemandYgdrasilauthoringtool. At thesametime we implementeda roughversionof ”The Trail
TheTrail” in VR to testour initial story-line. This wasa wizardof Oz versionwherea humantook the role of
theagents.This testled to a radicalrestructuringof theinteractivescript,andradicalredesignof theVE. We are
currentlyimplementingactthreeof ourcurrentstory-boardwith GLAIR agents.
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