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Preface

Interactive Digital Storytelling has evolved as a prospering resdapit banding
togetherformerly disjointed disciplinestemmingfrom the arts andhumanities as
well as computescience. Itss tied upvith the notion of storytelling as areffective
means for theommunication of knowledge armbcial valuessince the existence of
humankind. ltalsobuilds abridge betweencurrentacademidrendsinvestigating and
formalizing computegames, andlevelopmentsowards theexperience-based design
of human-medianteraction ingeneral.

In Darmstadt, dirst national workshop on iDital Storytelling wasorganized by
ZGDV e.V.in 2000, which atthattime gave an impression abatlte breadth othis
new researcfield for computemgraphics(DISTEL 2000). Aninternationalfollow-up
was planned: the 1st Internatiof@nference offechnologies for Interactivigital
Storytelling and Entertainment(TIDSE 2003). Taking place in March2003, it
showed a more focussednge ofresearchspecifically onconcepts andirst proto-
types forautomated storytellingind autonomouscharactersjncluding modelling of
emotions and the user experience.

At TIDSE 2004, arestablished ah still-growing community ofresearchergath-
eredtogether to exchange results and visions. Taisfirms theconstruction of a
series oEuropearnconferences on thiepic ... togethevith the International Confer-
ence onVirtual Storytelling, ICVS (conducted ir2001 and 2003 inFrance) .which
will be furthercultivated.

The TIDSE 2004 cderence prograrprovided tralitional scientific talks, buglso
demonstrations and interactiexhibitions of computearts. Further onthere were
special tracks onVirtual Human Design (kick-off of an international network on
Virtual Human Design) andKnowledge Media Design (KMD).Thesetracks were
arranged in cooperation with thgoject consortium of the national R&D project
+Virtual HumanZ (www.virtual-human.org) and the KM®@rumcentered at ZGDV
Darmstadt (www.kmd-forum.de) and rephasized byinvited talks by Norman |.
Badler, a specialist in thiield of computergraphics ad information science, and
Ronald M. Baecker, one of the pionegrshe field of Knowledge Media Design.

Scientific Contributions

The widerange of questionsgdeas,concepts and applications discukge the contri-
butions ofthis volumereflect the vitality and engagement of the storytelling commu-
nity and its neighboringlisciplines. Thecurrentresearchsituation into Interactive
Digital Storytelling demands interdisciplinary cooperation amditual stimulation,
since, in this emerginfield, both technologies on the ohand, and newgtorytelling
concepts and ideas fopglications on the othdrand, areevolving simultaneously.
This accounts for théact thatsomecontributionsaddress purely technological ques-
tions, whereasthers presentfundamentalphilosophicalconcepts.However, most
authorssearch for aniddle waythat comprisesboth new technological and concep-
tual ideas.



VI Preface

Demos andExhibitions

Designing and producingngaging andattractive InteractiveDigital Storytelling
applications requiresnore than tte technology-driverapproach.Moreover, abroad
bandwidth ofdisciplines isinvolved. Artists anddesigners arentering the field of
InteractiveDigital Storytellingwith anexperimental anért-drivenview. The exhibi-
tion was planned t@ncourage thénterdisciplinary dialogue andpen a space for
approaching théusion of art anddchnology ininteractive Ogital Storytelling. On a
more applied evel, product and project demaradions presented aroverview on
state-of-the-arinteractive Digital Storytelling applications.

Darmstadt,June2004 StefanGobel
Ulrike Spierling
Anja Hoffmann
Ido lurgel
Oliver Schneider
Johanna Dechau
Axel Feix
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Embodied Agents andMeaningful Motion

Norman |.Badler

Computer and Informatio8cience, Center fdlumanModeling andSimulation,University of
PennsylvaniaPhiladelphia, PAL9104-6389
badler@seas.upenn.ed u

Abstract. We examine motion realisin terms of salientommunicative fea-
tures. We argue thamotion isamenable to a parameterizatioased on Laban
Movement Analysis that yields real-tingentrol overmotion qualities, andhat
thesequalities carrydiscernable andiseful non-verbalinformation about the
characterspersonality oemotional state.

Extended Abstract

The state-of-the-art irmbodied agents haadvanced to theoint where real-time
animations of bodies and talking heate commonplace. Owxpectations for ani-
matedgraphics aredriven by the achievements of mowdpecial effects andgames.
Theseenterprises relyn talentecanimators who arable toimbue animatectharac-
terswith personality, motions, andntent.

Of course,such achievemenishet theappetite forinteractivecomputer-controlled
animated characterd similar quality andexpressivity. Somehow thgbal haseen
harder to achieve. Visual realisis a naturalpoint of attack, andmoderngraphics
boards andsoftware supportsufficient polygonalmesh and shadévads to produce
remarkable real-timeharacterge.g., nVidiass *DawnZ). But visuatealism begets
expectationghat communicativantentwill be equally realistic andransparent to the
viewer.

Communicativerealism depends oanimating bodyJlimbs, and face to exacting
human rceptual standards. As all of us asgerts in understanding tisebtleties
of humanmovement, we are therefore equadlypert inpicking outanomalies and
incongruous behaviors, etse we reaéhto it charactepersonality. Themplications
for storytelling are immensesuccessfuames and moviegll storieswith believable
or appropriatecharacters. Tachieve thesame level obtorytelling veracity we need
adequate characters as well agpadstory [1].

Having a longstandingnterest inmotion representation, wiave approached it
throughresearctinto motion description systemsAmong the manycandidatespnly
Laban Movement Angsis (LMA) has bothintrigued andfascinating us fodecades
[2]. Recently webuilt a computationallytractablereal-time analog to LMAcalled
EMOTE [3]. EMOTE takes anovement sformZ andpalies squalitiesZ to vary its
performance; séoosecomparison is thdEMOTE suppliesadverbsthat modify actions
(verbs), though ouwork is quite diferent fromRose and Ctenes sverbs ancd-
verbsZ[4]. EMOTE canmodify any virtual humadimb motion, beit key-framed,
procedural, omotioncaptured.

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 1-2, 2004.
© Springer-Verlag Berlin Heidelberg 2004



2 N.I. Badler

EMOTE-s @mrameterizatiorapplies tolimbs andtorso motion, butfrom motion
science we&now that acharacterssionverbalgestures are npistlimited to its arms;
rather, motiorspreadghroughout théody. Wehypothesizehatthis consistency of
motion is strongly supported by xdending theEMOTE parameterization t@ther
body components, such as taee[5], andprototypeimplementations showhat this
is reasonable. As wleokedcloser at faciahnimation, wediscoveredhatbetter eye
motions wereneeded, so we developed a modety# saccaddsased on three states
of the speaketalking, listeningand thinking[6].

Our present work wittEMOTE involves buildingrecognizers for the EMOTE
qualitiesfrom motion capturedata. Themotivation for this task is thagieople can
easilyobserve attitudes and emotionsothers, yet the vocabulary feuchrecogni-
tion has not beenlucidated. Studies [7] ofon-verbal behavior shothatremarka-
bly short exposures cayield personalityassessmentthat stronglycorrelatewith
longer term observationsPeople mustherefore be vergood inpicking upnon-
verbalfeaturesfrom thin slices(even 2seconds!) omotion. Wetrained neural net-
works torecognize th&MOTE qudities in professional grformers [8]. The initial
results were quitencouraging, even liimited to onevideo cameraiew.

The significance of a computationability to both synthesize andecognize
EMOTE qualities is that ibpens a wideloor to themutual understanding of non-
verbal communication betweesal andvirtual people. If we candentify, in real-
time, the presence absence ofpecificEMOTE qualities ina subjectes movement,
then we camprovidevirtual agentswith valuableinformation abouteal peopléust by
havingthem watch via motion capture or even video. EMOTE qualities them-
selves areagnosticwith respect to tb emotion opersonalitytagsthat we place on
people, andherefore we suspetttatthey form alesssubjective movemerdescrip-
tive layer tobufferbetween raw movement asdmantideatures.
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Surface Text Processing
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1 Introduction

Facadeis a real-time, firspersondramatic world inwhich theplayer, visiting the
married couple Grace arfdip attheir apartmentquickly becomesentangled in the
high-conflict dissolution otheir marriage. Théacadeinteractivedrama integrates
real-time, autonomoubelievableagents, dramananagement focoordinating plot-
level interactivity, and broad, shallogupport for naturdhnguage understanding and
discoursemanagement. Ipreviouspapers, wéavedescribed thenotivation forFa-
cadessinteraction design and architecture [13, 14], described ABL, our believable
agent language [92], andpresentedverviews of the mtire architecture [1011]. In
this paper wdocus onFacadeessatural languagerocessing (NLP) system, specifi-
cally theunderstandingNLU) portion that extractsliscourse actérom player-typed
surface text.

The FacadeNLP systemacceptssurface text uttemnces from the player and de-
cideswhatreaction(s) the charactesdould have tehe utterance. Faxample, if the
playertypes eGracdsnet telling thetruthZ, the NLPsystem isresponsible fodeter-
mining thatthis is aform of criticism, anddecidingwhatreaction Grace and Trip
should have t@racebeingcriticized in thecurrent contextGeneralnaturallanguage
understanding is ofourse a notoriouslgifficult problem. Building a systemthat
could understand open-ended natural language utteravaelsl require common
sensereasoning, the huge opended mass ofensory-motocompetenciesknowl-
edge andeasoningskills which humarbeings make use of in their everyday dealings
with the world. While Fagadeis a micro-domain, a dramatically-heightened repre-
sentation of a specific situation, not the whole world, therestidteno generatheo-
ries, technigues or systemich can handlghe syntacticsemantic angragmatic
breadth otthe language use whidccurs inFacade InsteadFacademakes use of
broad, shallow, author-intensive techniguesinderstand natural language typed by
the player.

Our approach iffacadet to view thenatural language understandipgblem as a
dialog managemenproblem,focusing on thgragmatic efects oflanguaggwhat a
language utterancgoes to theworld) ratherthan on the syntax (the form of surface
text) or semanticgmeaning) ofanguage. Irdialog managemensystems (e.g. Colla-
gen [19, 7],Trains [1,4]), language use situations aseen asonsisting of adis-
coursecontext within whichconversantexchangespeechacts. Aconversantes sur

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 3-13, 2004.
© Springer-Verlag Berlin Heidelberg 2004



4 M. Mateas and A. Stern

face utterancés interpretedhs a speech act inmanner dependent on tharrentdis-
course context. IFacade discourseacts have beenchosenthat areappropriate for
the conflict-filled interactionwith Grace and TripThis approachof choosing dis-
courseactsthatalign with playernarrativeactions hasimilarities to theapproach de-
scribed in [2]. Thediscoursecontext isdetermined bydramatic beats, the smallest
unit ofdramatic action, and th@tomsZ oubf which Facadestories areonstructed
[10].

NLP is dividedinto two phasesphase 1 maps surface text into discoas rep-
resenting thgragmatic effects ain utterancewhile phase 2naps discourse acts into
one or morejfint) character responses. Where phase 1 determinegoimtextspe-
cific way, which discourse aavasproduced by the playephase 2 determinaghat
effectthisactwill have, including, potentiallyhow it changeshe discourse contexit
is within Phase 2hat astack ofdiscoursecontexts is actively maintained and used to
determine @ontext-appropriate response to a gidéscourse act. Phaseofily makes
use of discourse contexitssofar tha different collections ofphase 1 rules may be
turned on and off in differerdontexts. The rest diiis paper focuses on the phase 1
(NLU) pipeline.

2 Introduction to Surface Text Rules

Forwardchainingrules map surface text taliscourse acts. Sonraeles map specific
patterns ofurfacetext directly to intermediatemeaningrepresentations, vile other
rules combinéntermediate meanings formmorecomplexmeaningsEventually the
process ofmappingislands ofsurface textinto intermediate representations, and
combiningtheserepresentationgyroduces thdinal meaning,consisting of one or
more discourse acts.

“*hello” - iGreet
“grace” - iCharacter (Grace)
iGreet AND iCharacter (?x) — DAGreet(?x)

Fig. 1. Pseudo-code faimplegreetingrules

For example, imaginthat the player typedello GraceZ. Théirst rule inFigure 1
matches on thappearance of the word ehell@ywhere in théext andasserts an
iGreet intermediatefact. Thesecondrule matches on thappearance dhe word
«graceZ anwhere in the text andsserts aniCharacter Grace ) fact. The third
rule matches on the occurrencéthe twointermediatefacts andasserts aJAGreet
Grace) discourse adiact, indicatingthat a greeting wadirected at Grace. Thele
makes use of a variab®x binds to the argument @haracter on theleft hand
side and bringghis value over to th@ssertion o0DAGreet on the right handide of
the rule. Inorder to capturenore ways of saying hell¢e.g. showsre you doing?Z,
showss itgoing?Zswhates upZetc.),additionaliGreet  rules can be written with-
out changing thi€haracter or DAGreet rules.



Natural LanguageUnderstanding inFacade: Suate-TextProcessing 5
3 Discourse Acts

Our current sedf discourseacts appears in table below. All playerutterances map
into one omore of thesealiscourseacts.Phase Iprocessing is a strongamy-to-few

mapping ... the hug&h range of albossiblestrings aplayercould type ismapped

onto thissmall set of discoursacts. Besidesignoring any nuance in thene of the

playerss text, thsystem alsdocusesalmostexclusively on theragmatics of the ut-
terance, ignoringnost of thesemanticgdenotativaneaning).

Table 1. Facade discourse acts

Representation of Discourse
Acts
(DAAgree ?2char)

Pragmatic Meaning of Discourse Acts

Apgree with a character. (e.g. ““certainly”,

no doubt”, “I would love to” )

Disagree with a character. (e.g. “No way”, “Fat
chance”, “Get real”, “Not by a long shot™)
(DAPositiveExcl ?char) A positive exclamation, potentially directed at a
character. (“Yeah”, “Wow”, “Breath of fresh air”)
A negative exclamation, potentially directed at a
character. (e.g. “Damn”, “That really sucks”, “How
awful”, “I can’t stomach that”, “D’oh!™)

Express an emotion, potentially directed at a char-
acter. The emotion types are happy (“I'm thrilled”,
-y, sad (“That bums me out”, “:=("), laughter
(*ha ha"), and angry ("It really pisses me off”,
“arrrr”).

Unsure or indecisive, potentially directed at a char-
acter. This discourse act is usually a response to a
question. (e.g. “Tdon’t know”, “maybe”, “I guess
s0”, “You've lost me”)

(DADisagree ?char)

(DANegExcl ?char)

(DAExpress Zchar
?type)

(DAMaybeUnsure ?char)

(DAThank ?char)
(DAGreet ?char)
(DAAlly ?char)

(DAOppose ?char)

(DADontUnderstand
?char)

(DAApologize ?char)
(DAPraise ?char)

(DACriticize ?char
?level)

(DAFlirt ?char)

(DAPacify ?char)

Thank a character (e.g. “Thanks a lot™)

Greet a character. (e.g. “Hello”, “What’s up™)

Ally with a character. (e.g. “T like you”, “You are
my friend”, “I’m here for you”)

Oppose a character. (e.g. “Kiss off”, “You're the
worst, “T hate you”, “Get out of my life”)

Don’t understand a character utterance, or the cur-
rent situation (e.g. “I'm confused”, “T don’t get it”,
“What are you talking about™)

Apologize to a character. (e.g. “I'm sorry”, “My
bad”, “How can I make this up to you™)

Praise a character. (e.g. “You're a genius”, “What a
sweetheart you are”, “You’ve got good ideas™)
Criticize a character. There are two levels of criti-
cism, light (“You're weird”, “Don’t be so up tight™),
and harsh (“Idiot”, “What a dipshit”)

Flirt with a character. (e.g. “You look gorgeous”,
“Kiss me”, “Let’s get together alone sometime™)
Pacify a character. (e.g. “Calm down”, “Relax,
cuys” “Keep your shirt on”, “Take it easy™)
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Representation of Discourse Pragmatic Meaning of Discourse Acts
Acts

(DAExplain ?param Give an explanation about the social situation to a
?char) character (e.g. “Grace is lying”, “Trip is having an

affair”, “You’re not happy together”)
(DAAdvice ?param Give advice to a character. (e.g. “You should get a
?char) divorce”, “Try to work it out™)

(DAReferTo ?char Z?obj) Referto an object, potentially directed at a charac-
ter. There are a number of different objects in the
room, including the couch (“I like the couch™), the
wedding picture (“Your wedding picture looks
nice”), and paintings (“Where did you get these

paintings™).
(DAIntimate ?char) Ask a character to share their thoughts or feelings
with you. (e.g. “What’s wrong”, “Let it all out”,
“Talk to me")
(DAGoodbye ?char) Say goodbye to a character. (e.g. “Catch you later”,
“So long”, “I'm out of here”)
(DAInappropriate Utterances containing vulgar or socially inappropri-
?char) ate words or phrases. (e.g. “blow job”, “slut™)
(DAMisc ?char ?type) Miscellaneous specialized discourse acts, often spe-

cific to certain beats or contexts. The fype encodes

the specialized act, e.g. ask for drink (*I'd like a

drink™), and should I leave (“Is this a bad time”,

“Should I leave”).
(DASystemCannotUnder- Catch-all for all utterances which trigger no other
stand) discourse acts.

4 The Template Language

The ruleswhich mapsurface text taliscourse acts angritten in acustom rule lan-
guage thatompiles toJess[6], a java implementation of th€LIPS rule language
[15]. Thecustomrule language is auperset of Jes@dding anembeddedemplate
descriptionlanguage that allowsompact descriptions @furfacetext patterns to ap-
pear on thédeft handside ofrules. Aninitial implementation of theemplate compiler

was done by Mehmétidanboylu, arundergraduatevorking underMichaelesdirec-
tion.

;; A template rule for agreement
(defrule global-agree-rulel
(template (toc (love (to | it | that))))
=
(assert (iAgree)))

Fig. 2. Rule example using théemplate ablanguage
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The rule inFigure 2contains a t@plate test on the LHS ... a specification of a pat-
tern that willbe testecbver theinput string. If the inputstring matches thigattern,
the RHSassertan iAgree fact (anintermediatdact) that will eventuallybe com-
bined with an intermediatefact indicating thecharacteraddressedpotentially thenull
charactenone ) to produce the findDAAgree fact.

4.1 The Pattern Language

The sub-language for specifyitgmplatepatterns onsists of a&ombination of regu-
lar expressions andccurrence expressionRegularexpressions arsensitive to the
positions of terms in pattern ... fahe regular epression lpve it ) to match a
string, «itZ mustppear rightfter sloveZ in thestring. Occurrenceexpressiongionst
careabout position, onlyerm occurrence ... for tiexpression tand love it )

to match astring, sloveZ anckitZ mustboth appear in thstring, but do nohave to be
contiguous and caappear ireitherorder. Note thatwhen anoccurrence expression is
embedded in a grlar epression,the occurrence expression only testsross the
substringdelimited by theregular expressionExamples of all the templatgattern
languageexpressions appear in Table 2.

Table 2. Template pattern language expressions

Example Expressions Meaning

(X Y) An and regular expression. Matches an input string if
it consists of X immediately followed by Y.

(x | ) An or regular expression. Matches an input string if it
consists of X or Y.

([X1) An optional regular expression. Matches an input

string if it consists of X or nothing.

A match all wildcard. Matches any number of words

in an input string.

? A match one wildcard. Matches any one word in an
input string.

(tand X Y) An and occurs expression (tand is short for template-
and). Matches an input string if it contains X and Y in
any order.

(tor X Y) An or occurs expression (tor is short for template-or).
Matches a input string if it contains X or Y.

(toc X) An occurrence occurs expression (toc is short for tem-
plate-occurs). Matches an input string if it contains X.

(tnot x) A not occurs expression (tnot is short for template-
not). Matches an input string if X does not occur in it.

Thetor, tand andtoc expressions argyntacticsugar forclasses of igular ex-
pressions: tor XY ) can be rewrittenas ¢(X* ) | ¢Y* ))fc isa
special case dfy), and(and X Y) can be rewritten g X * Y *) |
(* Y*X *) )
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Of course thevarious expessions can beecursively nested to producempound
patterns such agafd (X (otY) ) 2) or(X| ((orY 2) 1W) ).

Individual words are not th@nly atomic terms in thepattern languagebesides
matching anindividual word, onecanalso match a positiondhct, match an entire
collection ofwordsdetermined byWordNet [3] expansion, and matgtemmedorms
of words,using a WordNestemming package.

4.2 Matching Positional Facts

Facts asserteby templaterules can bgositional facts.A positionalfact includes in-
formation abouthe substring rangenatched by theule whichasserted theatt, and,
potentially, author-determinednformation. Positionalfacts canthen be matched as
atomic termswithin other templates. An exampégpears irFigure 3.

The first rule positional_Is , asserts gositional fact (s ?startpos
?endpos ) when aneisZ word is recognizedsuch as sisZseemsZ, oflooksZ. The
appearance of thgpecial variables?startpos and?endpos  is whatmakes this
a positional fact ... these variablesbarend to the starting arehdingposition of the
substringmatched by the template.

;: Rule for recognizing positional “is” fact
(defrule positional_Is
(template (tor am are is seem seems sound sounds look
looks) )

(assert (ilIs ?startpos ?endpos)))
;; Rule for recognizing positional “positive
;; description” fact
(defrule positional_PersonPosDesc

{template (tor buddy comrade confidant friend genius

go-getter pal sweetheart))

=>

(assert (iPersonPosDesc ?startpos ?endpos)))
;; Rule for recognizing praise
(defrule Praise_vyou_are_PersonPos

(template ({iPersonPosDesc} | (you [{iIs}] [a | my]

{iPersonPosDesc)} *)))

=>

(assert (iPraise)))

Fig. 3. Example rule forecognizingpraise discourse actising positional facts

The secondrule, positional_PersonPosDesc , asserts apositional fact
when a word ophrase that is a positivdescription of persorappears.
The lastrule,Praise_you_are_PersonPos , one of the rules for recognizing

praise discourseacts, recognizepraisesthat consist ofonly a positive description
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(e.g. *friendZ), or of asentence of théorm «You are <positive description>@.g.
*You are a friendZ). When atomic termappear incurly braces, this tellthe tem-
plate compiler tatreat the term as theame for a positiondiact, and to use the
positionalinformation (start position anénd position)associatedvith thefact to de-
termine if the pattern matches.

Positional facts make the templéaguage as powerful azantext fre grammar
... whetemplatepatterns areombinedwith arbitrary Jessmatches on théeft-hand-
side, thdanguage beomesTuring complete. However, thgpirit of the templatdan-
guage is to recognize simple t@ettterns and map themdiscourse acts, not tmild
grammarghataccept all ananly the set oframmaticallycorrectstrings. Positional
rulessuch as those in Figure 3 dag viewed asioise-toleranparsingrules.

4.3 Term Retraction

When a template matché&rms(words andpatterns)within a string, it can remove
terms to prevendther templatefrom matching on thesame termsThis is particu-
larly useful whemmatchingidiomatic phrases (e.gsfat chanceZz) thatould poten-
tially trigger other templateshat match on theamewords according to their more
typical meanings. Theetraction operator ...Z can be placedoint of anyterm in a
LHS templatepattern; if the rulenatches, the marked wordse retracted from the
internal representation of the string, and any factswked assertedirectly orindi-
rectly from thosewords arealso retracted(compiled templaterules enforceproper
truth mantenance). The retractiamperator carbe thought of asreating arimplicit
retraction action on the righindside of therule.

4.4 Compilation Strategy

Input strings are regsented as eollection offacts, one fact foeachword. Each
uniqueword is represented as @ique wordoccurrenceact; each oftheseunique
factsincludes thestart position and end position of therd, which are always the
samé. For example, foperformingtemplate matching on thiaput string el like itZ,
the string isrepresented as a collectiohthree facts:(wo— 1 1) (wolike 2
2) (wo-it 3 3). The fact names fagachword in a string are constructed by ap-
pending the word ontaro—Z (forword occurrence

The template compilecompiles tenplate patternsinto oollections of rulesvhose
LHSs ultimately testword occurrencdacts. Thusword occurrence(wo) facts are
chained togetheby generatedules to poduce intermediate phrase occurrence (po)
facts. The intermediate phrasecurrence facts are ultimateigsted on the LHS of
the authored rulesyhich assertauthor defined factge.g. discourse ds, positional
facts). By representing theadividual words of aninput string as word occurrence
facts, andcompiling templatesnto networks ofrules which test thesdacts, the ex-
pensivestring testswhich would potentially have to beun for everytemplaterule

! Even though words always have smmestart and end position, explicitly representing the
start and end pd®n makes iteasier for ompiler generatedules tocombineword occur-
rencefactswith phrase facts, whicho havedifferent start and end positions.
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LHS are eliminatedFurther matchingfficiencies aregainedthroughJesseuse of the
Rete [5] matchingalgorithm.

5 Idioms for Template Rules

The general(non-beatspecific) template rules arerganized in thefollowing way.
First, a collection ohigh salience templateules recognize genericallyseful patterns
and synonyms. Amxample is the eiszule in Figure 3;othersinclude setsof syno-
nyms forpositive anchegative wordsgreetsflirts, insults,curses, and so on.

Salience declarations can beed to declar¢hat somerules should bepreferred
over others. Wause salience tareatetiers of templaterules, with higher salience
rulesrecognizing lower-level features th&ower-salience rules.

After generallow-level patterns, thenext (lower-salience) tieof rules recognizes
idiomatic expressions. Eadtiomatic rule uses the retractiooperator toretract the
idiomatic expression once it i®und ..this prevents other ruleBom incorrectly
matching onindividual words in theidiomatic expression. There agenerally a large
number ofidiomatic expressionrules for each discourse act (e.@gree) orsub-
discourse actmeaningZ(e.g. idiomsfor epersonpositive descriptionZ, used by the
praiserule in Figure 3). Tocompile aninitial list of suchidioms, we examined the
phraseresources [8, 16, 17, 18 compile a largenumber of gpressions (~9000
phrases);~1000 ofthese were applicable twr domain andvere categorized in terms
of our discourseacts.

The next tier ofules uses retraction te@ancel outadjacentnegativewords. For
example, for thesurface texeyou are not badz, theordsenotZ and <badZ get re-
tracted and replacedithiAgree , as if the original surfaceext hadbeeneyou are
goodZ.

The final tig(s) of rulesconsists okeyword andcombination rules. Keyword rules
watch forindividual words or short, non-idiomatic phragést are indicative of dis-
course act or sub-discourse act meanings. pbstional PersonPos
Description rule in Figure 3 isan example of @ub-discourse act keyword rule.
Discourse ackeywordrules similarly match on words oshort phrases, but directly
assert aliscourse act. In an attempt to reducertbmber of falsgositives,discourse
act keywordrules tend tampose a limit orthe totalnumber of words that casppear
in the surface utterancélnlike sub-discourse adteyword rules, which cadepend
on combination rulesurther along thechain to impose additionatonstraints,dis-
course ackeyword rules arenore likely to be fooled by a longetterancebecause
somethingelse in theutterancecontradicts thé&eyword assumption.

Combinatia rules, such as theraise_you_are_PersonPos rule in Figure
3, combineintermediatepositionalfacts, andmposeconstraints orthe relativeposi-
tions of thesdacts, torecognizediscourseacts.

Anaphora reslution occurs by simplffooking up astoredreferent foreach ana-
phoric reference. In thEagadearchitecture, the autonomoakaracters are responsi-
ble for updating referents as they delidéfferentdialog lines,particularly therefer-
ent for «itZ.
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6 Templates andUngrammatical Inputs

Templaterules tend to be promiscuous, mappintarge number ofungrammatical
inputs todiscourse acteyword rules, in particular, tend to produce fgissitives.
Falsepositives can be reduced lyriting ever more elaborateombinationrules (in
essencanovingtowardsfull parsing), but at thexpense of increasirfglsenegatives
(player utterances that shoudd recognized asdiscourse act but arenst).

Giventhis tradeoff, thetemplate rules foFacadeerr on the side dbeing overly
permissive. Thids based on thelesign approacthat it is more interesting for the
characters to eke sommeeaning out of d&road set of utterances, athis havesome
interesting response for thigoad setthan toonly have interestingesponses for a
narrow set, andrespondwith someform of shuh?Z to theest. While players will
sometimes try to bregke NLU by seeingwvhatkinds of ludicrous sentences they can
get the characters tespond to, theemplates arélesigned not toobustly support this
meta-activity, butather to extract meanirfgpom abroad a collection ofaturalZ ut-
terances likely to arisguring the ourse oplaying Fagade.

7 Relationship to Chatterbots

Our approach fomapping surfacéext todiscourse acts, kile bearingsomesimilari-
ties to chatterbahpproachesuch as AIML[20], significantly extends the capabilities
of these approaches. As AIML iigpresentative afontemporarychatterboanguage
processing, here wariefly summarize AlMLesfeatures. INPAIML, the fundamental
unit is apattern-template paiwhere patterns match playeput andtemplates pro-
duceoutputtext in response to the playerput matching the corresponding pattern
(note that in our NLUapproach, we use theord stemplateZor what AIML calls a
epatternZ). AIM. patternsyntax is asubset of regulagxpressiorsyntax, excluding
regexp-or andoptional subexpressionsTemplates carrecursively invoke pattern
matching,potentiallyintroducing newwordsinto therecursivelymatchedexpression.
Templates can get and gside-effecting) the value ofhary predicatesunary predi-
catescannotbe accessed ipatterns. AIMLes support for anaphora resolution is simi-
lar to ours,using acollection ofunary predicates to keep track of therrent referents
for he, she and it, placing tHeurden of maintaining the currergferents onthe
author.Patterrmatching cardepend on thbotespreviousutterancejntroducing lim-
ited support for discourse context.

There are aumber ofdifferences between oapproach and AIML.

1. Our NLU templatdanguage doesnmshap surfaceextdirectly toa reaction, but
rather to aliscourse act; phase Il of oMLP processing is responsible for se-
lecting a reaction tdhe discoursect. Thisseparationsupportsreasoning that
can takeinto accountmore sophisticateddiscourse contexthanjust the last
agent utterancéVhen givenambiguousinput, our NLU system produces all
possibleinterpretations letting the next layer of the NLRlecidewhich dis-
courseact(s) torespond toAIML usesimplementation-dependentpn-author-
accessibléneuristics tadecidewhich single response to give.

2. Positionalfacts are thenechanism through lich weintroduce recursiorinto
the NLU matchingprocess. Theupport for thenclusion ofauthor-determined
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information inpositionalfacts, plus theability to match facts andhain vari-
ables on thdeft-hand-side obur NLU rules,makes ourule languagemore
expressiveghan AIML. Our framework supportsrule strategieganging from
simple pattern matching, through(noise tolerant) context-free and antext-
sensitiveparsing, to arbitrargomputation, all ofvhich canco-existwithin a
singlerule set.

3. Author-declaredule salienceallows aithors to specify their own tiers of rule
processing. In contrasthe matchingorder forAIML patternsis fixed by the
AIML interpreter.

4. Retraction supports morebusthandling ofidioms and double negatives.

5. Wordnet expansions arstiemmingsupports the miching of a widevariety of
playerinputs.

8 Experiences with the Template Language

In the course chuthoringFacadewesvewritten ~800 templaterules, which compile
to ~6800Jessrules. On &2GHz machine, with theest of theFacadeAl running, as
well as the animation engintie rules fire to completiofgenerallyproposingseveral
discourseacts) in 300milliseconds otess,giving usadequate real-time performance.
As we continue playesting, we ussession traces fond NLU failures and modify
the rules. However, preliminary play testing fiaand ourinitial set of rules to be
surprisingly robust. Thecontext of theFagcadedramatic situation does, as weed
hoped,guide the player tase languagappropriate to theituation.
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Abstract. Achieving a sacessfullnteractive Dramavhere the user can act as a
character in the story requiresot only finding an algorithmic solution for
combining interactivity andnarrativity, but also interfacing those algorithms
with the user. This paper focuses on the way in which the user c@ose the
actions of the characteiThree specific issues arediscussed: the variety of
choicesproposed to thaiser, theneed for theuser to anticipate his/her future
possibilities for actions and the timecessary tenter the actionThis allows
us to propose a taxonomy different userinterfaces and to evaluate the ad-
vantages andrawbacks okachcategory ofinterface. Thisshouldserve as a
guideline for thedesign of usemterfaces forlnteractive Drama.

1 Introduction

This papeladdresses thepecific kind of interactivelramatic experience on the com-
puter, where theser is a character in the drama. In short, wetleillan Interactive
Drama(ID), even if this term sometimevers a larger seif experiencesEven if
the idea obuilding anID hasarose for somgears now[3,9,13] and dqsite some
researcheffort on thesubject[4,11,15,21,22,23], ID appears to bejaite difficult
issue whichrequires the collaboration wérious disciplines.

Within the IDtensionproject[8], we study ID fromthreedifferent butinterrelated
approacheg18]: the algorithmic approachip,20,21], the athor approach[18] and
the user approacihis paperffocuses on thigast approach. Iparticular, itaims at
providing someguidelines for the design bbw the useenters his/heactions.

This topic has beenrarely tackled even if several systems proposkeir own
method forentering the action. This is certainly due to filiet that thisissue is seen
as a design issuenly involving anergonomic design dhe useinterface. However,
we believe that this issue is farore fundamental andhat it islinked to the basic
properties of ID.

This paper hsittwo main goals:

- help thedesign of an ID;

- provide a set ofonceptual toolso betteranalyze interfacessed in ID sys-

tems orrelated systems (likeideo games).

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 14...25, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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This paper is dividethto threesections, each orfecuses ora specificfeature of ID.
From thecareful examination ofachfeature, we drawsomeconclusionsregarding
the way to enter actions in an ID. We do mohsiderthat we haveexhausted the
subject,otherfeatures of ID will beaddedlater tothis study.

2 The Variety of Choices

2.1 The Choice Problem

The most notablelifferencebetween ID andexisting forms of interactive narrative
(hypertext, Interactive Fictioradventure vide@ames, etc.}s thenumber of narra-
tive actionsthat the user can undertake (flamge ofactions, to us@rendalLaureles
terminology [9 p.20]). In anadventure videgamefor exanple, only a few actions
really have a significanéffect on thestory (usually, only oneaction makes the story
go forward,others are failsZ). Thidifference isparticularly marked in the dialogs:
beingthat a keyfeature of interactivelrama is the dialogs, ID allowsuser tohave a
wide range of dialogchoicesduring theinteraction [5,17,19]. Forexample, if one
considersonly one type oflialog act such as eask for assistanceZ, supip@sethe
useres character h&s perform 5tasks andhat there are Bthercharacters, imakes
25 possible sask for assistanceZ actslDtension, there aremany types ofcts. We
could observe experimentalthe fastgrowing number of loicesgiven tothe user
19].

[ éhoosing among Rrgenumber ofactions is groblem. Using a choice list of ac-
tions is obviously unsatisfactory if the number ofiats exceeds 10Ne call this
problem the schoice problemZ.

In the example above, it is assunibdt thealgorithms for IDhave the possibility
to interpret all the actions and produce theectedeffect. Asa consequence, by
giving all thesemeaningfulchoices, such atD providesagency, as defined by J.
Murray: sthe satisfyingpower totake meaningfulaction and see the results of our
decisions andahoicesZ[13, p. 126]. Theschoice problemZ can bseen as the other
side of the coin of agency in ID.

2.2 The Interface Mapping Function

In order to properlyclassify the variousypes of interfaceshat can beproposed to
copewith this problem, wentroduce thdollowing notions:

- when theuser is to choose an action, thé&sea set ofctions thathe system
can logicallyprocess as significantinput to itsnarrative engine. Let usall
this setl.

- at the saméime, there is a set of actiotisat theuser can physically perform
and whichshe/he can interpret asgnificant from anarrative point ofview.
Let us callthis setP. For examplea simplemove of thecharacter isot part
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of this set, while revealing anintention toanothercharactemwould bepart of
this set.

- Let us define thddealinterface mappindunction f the relationfrom the seP
to the setl, which associatewheneverpossible thephysical action to the
proper logicalaction(see Fig. 1). ByproperZ we meathat theinterpretation
by the machine dof(x) is the same as thterpretation ok by the userx being
an element oP.

- Let us define thectual mappindunction g the relationfrom the setP to the
setL, which is implemented byhe systemand whichassociatewhenever
possible, ghysicalaction to a logicahction.

The differencebetweenf andg lies in thefact that in some cases, thiheoretical

function f is not easilyprogrammed on aomputer. hitially, we will consider thaf
andg are similar and wevill only reasoron f.

P L
Physically possible actions Logically possible actions

f

Interface mapping function

Fig. 1. The mappingfunction

The distinction between P ahdlooks similar to thedistinction betweeperceived
affordances andeal affordances inecological psychology and Human-Computer
Interaction. Howeverwe are notconcernedwith the immediate possibility of action
like moving within the virtual world butvith the highedevel narrativeactions, and
the correspondingffordances, usuallinvolving language Higher levelaffordances
havebeendiscussed irthe context of ID interms of material antbrmal affordances
[10]. While material affordancescorrespond to the set Ryrmal affordances, as de-
fined by Mateas, aralifferentfrom the set Lbecauseahey arelinked to themotiva-
tion to act (swhy[players] should take actiowithin the storyworld at all?).

Let us specify that andg are effectively functions (aelement cannot be irela-
tion with two elementshecause physicalaction isalwaysinterpretedunivocally by
the computer.

Depending on theimple mathematicaproperties of, one obtains variouypes of
interfaces for an ID, adlustrated in Fig. 2.

If f is not total, that is if some physical actions cannot be associated to logical ac-
tions, then we hava free interfacelndeed, the user is free to perform some actions,
which are notnterpreted by the computer.

If fis not surjective, that is if some logical actions cannot be reached by any physi-
cal action, then we have #ltering interface.Indeed, the interface acts as a filter,
forbidding some logicakctions to be chosen by the user.
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Non surjective Filtering interface
Total function Non mjective Redundant interface
Direct interface

Hjection

Partial function Free interface

Sdbdbck

Fig. 2. Taxonomy of various interfaces for ID depending of the properties of the interface
mappiry function.

If fis not injective, that is if twalifferent physical actions are ssociated to the
same logicahction, then we have r@dundant interface.

Finally, if f is bijective (injective andurjective),that is ifthere is a one-to-one
mappingbetween the physical actions and tbgical actions, then whave adirect
interface.Indeed, thgroposedactions arexactly thelogical actions.

In the following, wediscuss in detail each of these categorigateffaces.

2.3 fIs a Total Function

If fis total, threecases argvorth studying: the non gjective case, the noimjective
case and thiijectivecase (seebmve).

The filteringinterface hides theomplexity of the sdt by only providing dimited
set of optionsTypically, it corresponds to the use of interfagentssuch as wiz-
ardsZ omnthropomorphicagents. Foexample, in an ID théiltering interfacecon-
sists inproposing to theuser the choice afome of the moselevant actiongven if
the systemcould interpret more actions. The filtering interfasalves the choice
problem, because the sizelofs hidden.This kind of interface, however, igroblem-
atic when theuserwants toperform an actionwhich is notproposed. Irthat case,
frustationtakes place. We will discusgyain this kindf interfaces irSection 3.

The redundaninterface isclassical in the design aefser interfaces. However, in
the case of ID, it does ngblve ourchoice problem, because thedundancy in-
creases thaumber of chimes rathethandecreasing itNote that somefree interfaces
can havesomeredundancy, but it is ndabeled aredundaninterface in outaxon-
omy.
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The directinterfaceconsists in letting the usehooseamong a large selection of
actions, through a welllesignedinterface. Typically,real-time strategy gamedike
Warcraft' or simulationgames likeThe Sims’ use that kind ofnterfaces, even if
thesegames are not ID. Thedvantage of the direct interface over free interface is
that it solves thefrustration problem of thefree interface(see below). However, it
does not solvéhe choiceproblem a priori, becauselifis large,P is alsolarge. Thus,
the directinterface rées on thefeasibility of aneasy-to-usenterface, which would
allow the usetto ergonomicallyselect anaction among tens of possible actions. Fur-
thermore, thikind of interface,which isbased on @omplex ombination ofclassical
user interface components (listajttons,etc.) tends talisrupt the fekng of immer-
sion.

2.4 f s a Partial Function

The freeinterface consisti giving to theuser more expressiy@wer than what the
machine cameally interpret. Typicallythis interface uses a free text or frepeech
interface for entering the actiofThis type of interface has been chosen dgyeral
researctprojects on ID[5,11,16].

Among free interfaces argatural interfaces,which use freespeech,free text,
body gesturegetc. andverb-based interface@there mightexist othertypes of free
interfaces that wemit or forget to mention). Vid-basednterfaces are used spme
adventure videgames (like thdndiana Jonesseriesfrom LucasAr}: the interface
contains a panel witkeveralclickable verbs: tochoose thection, the user clicks on a
verb, then on a point on tisereen. For example, the usesuld click on «PushZ and
click on an object, to move iTheseverb-based interfaces afiee interfaces because
the usercould produce many moractions that the game could interpret.

The main advantagef the freeinterface isthat it allows theuser to easily choose
among a large seff actions sincehe interface icloser to thehumanmeans of ex-
pression (especially faraturalinterfaces).

The problem of the fremterface isthat theuser can choose an actitiat the ma-
chine cannotake into account. Onecan only hopethat in thefuture with the im-
provement of narrative engines the set L \wiicomelarger, however, it will never
cover the range of a freext or afree speechinterface. Notethat thisproblem is
independent of thdimitation of the language technologysed to decode the user
input (it remains even ffandg are identical).

With the free interface, the user has to control and limit his/her languagkato
the machineunderstands. The question is whether tlerwill manage to do this
naturally or if this will provokea feeling of frustrationThis isrelated to the design of
the freeinterface, whetheit affords actions inP that are inL or not. By proposing
two explicitly choiceswhich are not inL, the verb-basethterface typically generates
bad perceiveaffordances.

Note that theclassicalturnaround othis problem is to add specialelement inL
which means <ldonet understandZ, and which encourages the user to change or re-
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phrasehis/her actionWhile video game$ave usedthis technique in dasic way,
there exists anore subtle way to do itvhich @nsists inhaving numerougeneral
reactions to a nointerpretedevent[17].

It is formally possible for free interfacedso todistinguish the non-injective and
non-surjectivecasesPractically, the freénterfaces aim to bsurjective (no filtering):
it is their raison deétre (even ifgpuld be non-surjective, for technigadoblems or
limitations). Thenaturalinterfaces are dundant(f is not injective)while the verb-
basednterfaces are nof (s injective).

2.5 Conclusion on the Taxonomy

Until now, wehave onlyconsidered ainglemapping functiorf, hence a single type
of interface.However, itis conceivablghat amore complexnterfacecould combine
several modes afteraction. Toeach mode is associated aReind a mappingunc-
tion f. For example, the user is proposed a small set of acffitesjng interface) if
no action issatisfactoryhe/she willswitch to aext field to type anotheaction (natu-
ral freeinterface). SuchhybridZ interfaces might béteresting to xplore in order to
combinesomeadvantages of thearious types of interfaces mentioredabve.

The rigorous study of the mappiffignction hasallowed us tcclassify theinter-
faces regarding how thetackle the choiceproblem. However, weieed a deeper
analysis to betteunderstand thdifferences andimitations ofthosevarious types if
interfaces.Someelements of such an analysiee proposed in theext setion.

3 The Anticipation of Action

3.1 Anticipation in Classical and Interactive Narratives

The force of any narrativiees inthe way the audienceexpectations arkandled.
UmbertoEcoeseinferential walksZ refer to the various paths teader imagines at a
given point of a narrativg6]. At eachpath isassociated aubjectivejudgment of
possibility. Theauthor activityconsists inplanning thereaderesinferences inorder to
maintain his/her interest. Thereader tries toanticipate theevolution of the story,
makinggood and bad guesseghich provides for arenjoyable and playfuéxperi-
ence.
Narrative effectdike suspense asurprise are directlyelated tothis play. These in-
ferences are performed accordingstane sort ofules, most ofvhich do notshow in
the narrativeitself: thereader useis/her ownencyclopediawhich contains all his/
her knowledge of theeal world, on thegenre and on other narrativig. Thus,dur-
ing the narrative, thaudiences constantlymakinganticipations on whecould hap-
pen, bothimmediately and om longeiperiod oftime.

In ID, where the narrative bewmesinteractive, we estimatéat thisessentiafea-
ture of narrative must bgreserved. Thisneangthat the user must teble toantici-
pateevents andhctions including his/heswn actions bcause the user is a character.
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Because theseresactions aramediatedthrough the interfacehis necessity céntici-
pation hagonsequences on tldesign andinderstanding of thimterface.

The rulesused by the user to anticipatéhat he/shewill be able to do later are
contained nobnly in the sencyclopediaZ of the user but also in the srules of the
gameZwhich are sebefore orduring theinteractive drama. For example, GiTA 11,
the user caranticipatethat his/her charactevill steal a catater in the game. How-
ever, he/sheannot anticipatehat the charactewill invite passengers in the car be-
cause she hasternalized thepossibilities andmpossibilities in the game atgiven
moment in thelay.

3.2 Consequence on the Riring Interfaces

It is necessaryhat theuser anticipatevhich possibilities he/shavill be givenlater in
the game.Given this principle,some interfacesnentionedabove appear not to be
suitable toID. Indeed,filtering interfaces where only aubset of logically possible
actions are presented to the user makeattieipation ofaction impossible. The sys-
tems chooses a limited set of possible actions and thecaseotanticipate which
actionswill be possible, andvhich oneswill not be (the usercannotanticipate the
content of the seP, even ifL is predictable).Typically, in many adventure video
games, theuser has taechooseamong asmall set ofpossibilities. Inthis stuation,
he/shediscoversthese possibilities ahey appear on thecreen:he/she could have
anticipatedthesepossibilities ornot. Moreimportantly, theusercould have planned
to perform anaction butthis particularaction would have noteen proposed as a
choice. This makes thedventuregame genre a narrative genvhere theuser is still
in the position of a person twhom thestory is beingtold. He/she isbeing given
some successive choices ithe narrative,which are sequentially defined by the
author. Beingunable toanticipate thechoices, theuser is not capable bililding a
kind of strategy:he/she is ndonger acharacter. Notehtat this critic onadventure
video games isndependent of thémited dgorithmic possibilities othese games, in
terms of management of usdroices: this ian interfee problenthat wouldoccur in
an Al-based ID that would make use of a filtering interface.

3.3 About Stability ...

In this discussion, we hawrguedthat theusershould beable toanticipate the se®
of physicallypossible actions. This &sotrue for the seL. This means that the set of
possible actionmust berelatively stableduring thenarrative.

It alsomeans that thesermustperceivethis stability. For thelirectinterface(see
previoussection), this stability iperceivedthrough thestability of the user interface
itself. Thistask ismoredifficult when it comes to thefree interface: it izentral for
this kind of interfaces that the usetpressesim/herselfwithin the properrange, so
that his/her actions awnderstoodAfter aninitial period of trialanderrorscombined
with aplayful behavior oftesting thelimits of the systems, thaser has to implicitly
understand thsize of the set. From anauthoringpoint of view, it isnecessary for
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the author to accurately guess the possible behaviors of the asdetiriodesign the
setL. We find here a process similar to the classmathoring otext asdescribed in
[6]. Instead opredicting internainferentialpaths(classicalstory) theauthorpredicts
an actual action of the user. This is more critical because prédittion carlead to
a failed action antb correspondindrustration.

The anticipation of actiomlso has ammpact on short-terminteraction.When the
user has tact, ifhe/she alreadknows(has anticipated) ghpossibleactionsthen the
interaction becomes user fnidly. Forexample, in diltering interface again, the user
has to read thproposed choices, whereas in otimerfacesbecause of their stability
the user already has his/tisternal representations of the sepoésibleactions.

3.4 And Surprise!

The argument aftability is incontradiction with thedea of surprise: if theser can
expect allpossibilities of action, he/sheannot besurprised by a new way of acting
(he/she can still be surprised by the outcomes of the actidits)saofotherscharac-
ters, and by evds). That is why we proposeo weaken the stabilitgonstraint by
allowing theinclusion of newpossibilities ofactions, at any given moment in the
narrative.This is typical in strategi@nd adventurgames: newpowersZ, newools,
new buildings are given to theser to act, and sometimes tigerdoes notexpect
these new possibilitiesTwo importantconstraintsmust, however, be followed in
order tomaintain the anticipation of action:

- once the new possibility to act is added, it should rergvalimich is thecase in

the video games);

- the pace of thadding of new and unexpectpdssibilities of actiormust be

slow.

This second conditiois necessary sihatthese newactions are naiakeninto ac-
count in thesinferential walksZ of theisers. If newpossibilities of action appeared
often, then theuserwould implicitly tell him/herself «If | do this, may be Wwill be
given newpossibilitiesmaybenotZ.. which isdistubing.

ES
To sum up , the extension of thendamental arrative notion of anticipation to the
field of interactive narrative hasllowed usto betteranalyze and understand various

user interfaces for IDinterestingly this studyalso shed a nelight on someexisting
gameinterfaces.

4 The Duration of Interaction
4.1 The Problem
Another fundamental differendmtween many currengal-time 3Dvideo games and

ID is the amount dfime given to the user to act. While in real-time 3D vidgones
the fundamentahction is to move the charactarough the virtuakpace, in ID, the
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idea is tothink for the character. The tingrale isdifferentbetween the twaxperi-
ences: in action games, the user reacts tenth of asecond,while in ID, several
seconds aravailable toact.

This amount otime isuseful for tworeasons:

- somedramatic situations areomplex and ask for eertain reasoningespe-

cially for conflicting situations;
- the useinterface can beomplex,especially if airectinterface is chosen.
In ID, the timescale to act ishuslongerthan thetime scale of thevirtual world.
Emblematic tahis problem is the scalledwaiting animationin videogameswhere
the character ibavingsomevarious futilegestureither realistic(looking around),
or humorougplayingbasketballvith its body,Rayman’ ).
It could be arguethat this is a transitorgroblem due to the limitations of the cur-
rent interfacingtechnologies. With gerfect speech and body gesturecognition
system, the usewould beable to interact anthink continuously ase/shedoes in
real life. However, we stillconsiderthat the problem of the duration of interaction
must beseriously considered, for tliellowing reasons:
- currently, we do not haveucheperfecttechnologyZ, yet we wish fwroduce
some goocexamples of ID;

- discarding the problem returis discarddirectinterfaces, which haveome
advantages tbe exploredseeSection 2);

- it might be stressful to ask thser to make athe choices imeal-time and we
want toexplore thecasewhere the usedloeshavetime tothink of his/her ac-
tions.

4.2 ClassicalSolutions

In order tocompensate thidifference ofscalethere are two classicabkitions:

- freeze thdictional time during theinteraction.

- Fill in the time to act bya neutralactivity, that is aractivity that has nasig-

nificantinfluence on thearrative.

The first solutiorhas the drawback to disrupt tinemersion.

The second @ution consistsn having somewaiting animations as mentioned
above. It works up to a certain point but it is obviousiyatural tchave yourchar-
acterlooking around for 5 or 10 seconds...

4.3 The Semi-autonomy

Anothersolutionconsists in I#ing the userssharacter take action¥he character is
then semi-autonomoug§l4]. This solution, whichamends the vergefinition of ID
presents severdifficulties because the user is rfolly responsible for his/her char-
acter:

- where todraw thdimit betweenautonomous andontrolledbehaviors?

- would the useappreciate the lack abntrol overhis/hercharacteresbehavior?

- how to design the&eommunication between theometimesautonomous char-

acter and theiser?
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Thus, the solution aemi-autonomous isiteresting toefill inZ the duration of inter-
action but itis certainy quitedifficult to design.

4.4 From Immersive to Elliptic ID

There is a lassolution that wewvould like to considerhere. Itconsists infreezing the
time during interaction as mentionatlove but nohecessarily restarting ttigtional
time exactlywhere it stopped. For example, the useould choose toeleave the
houseZ, andfter entering hiber ation, thecharactewould be in thegarden. This
mechanism isvell known in variousharrative forms and isalled anellipsis. The idea
here is not to undergo the interrupticaused by theluration of interaction buton-
versely to take advantags it by transforming it into arellipsis.

Such use of aellipsis in ID iscertainly a beach of the classicaision of ID as it
has been conveyed byMurray in[13]. Indeed,this vision consider#/irtual Reality
as the ideal madum for ID, and VirtualReality isfundamentallyreal-time, a charac-
teristicthat must beaken into account iorder todesign an IDfor this media[2]. In a
more general approach to IBpwever, we mustonsider thecomputer as a system
for Virtual Reality applications andther applications. In that context the use of the
ellipsis in ID should betaken inb consideration.

The classicatheories ofnarrative consider two times: the narrative discursive
time, which corresponds to the time of tharrationprocess, and the stotyme,
which crrespond to théime of theworld of the story (diegesis)[7]. An ellipsis is a
typical relation ofduration between those twitmes (other relationdeing adescrip-
tive pause, a summargic.). The IDintroduces venynaturally a thirdime, the time of
(inter) action,which is asub-category of thaarrativetime. Inother formsof interac-
tive narratives|ike hypertext, this third time has less importaneeause it does not
conflict with other times. But in ID, because of thery nature oflramawhich con-
sists in dlowing charactersacting (the mimesis [1]), the duration of interaction is to
be taken into account. In dramaithin ascene, thearrativetime and the story time
run in parallel. In ID, thentroduction of theinteraction timedisrupts this parallel
evolution ad possiblyinjectsellipses at thdeart of drama.

There exists avell-known form of drama (dramdeing defined as mimetic nar-
rative form) which uses ellipseftensively:comics. In comics, thitersticebetween
two boxesusually represents a timellipsis between the eventdescribed in the
boxes. This suggests thahile cinema is thenost common mediaf referencen ID
[2], someinteresting forms of IDzould alsoderivefrom comics. Itdoes noimeanthat
it would bemade offixed images(althoughthis option is to be considered) biltat
someforms of ID mightalso be somesequentialartZ, aslefined in[12].

5 Conclusion

Startingfrom features specific to ID we haypeoposed @aaxonomy ofnputinterfaces
for ID andraised acertainnumber ofissuesegarding the design of the interaction.
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We have tried to be objective and not to bias our study towards a certain type of
interface. Practically, we conclude that the viable solutions are the following:

- the free interface (if the technical issue and the user frustration issue are rea-
sonably solved);

- the direct interface (if a user-friendly interface is found, and the disruption of
immersion made acceptable);

- the filtering interface, only in combination with one of the above interfaces.

For thelDtensionengine [8], we have chosen a direct interface and we are cur-

rently designing the interface.

Interestingly, the specific issue of the duration of interaction in the virtual world

has led us to propose alternative forms of ID, which would be inspired more by

comics than movies or theatre. By their elliptic nature these forms challenge in

someway the widespread vision of ID, the sHolodeck visionZ [13].

References

=

Avristotle, 330 BC.La Poétiqug(The Poetics)

2. Aylett, R., Louchart, S. Towards a narrative theardyVirtual Reality. Virtual Reality,
7(1),2-9,Dec.2003

3. Bates, J. Viual Reality, Art, ancEntertainment. IrPresence: Thdournal ofTeleopera-
tors and VirtuaEnvironmentsVol. 1. No. 1. MITPress(Winter 1992)

4. Cavazza, M.Charles, F.Mead, S. J.Characters in Search of aatlaor: Al-basedVirtual
Storytelling. InProceedings of the Firshternational Conference on Virtual Storytelling
(ICVS 2001). Lecture Notesn ComputerScience 2197SpringerVerlag (2001) 145-154

5. Cavazza, M. Martin, O, Charles, F., Mead, S. J. Marichal, X. Ugeting in Mixed

Reality InteractiveStorytelling. InProceedings of the Secohuternational Conference on

Virtual Storytelling (ICVS 2003), Toulouse,France,Lecture Notes inComputerScience,

n. 2897,SpringerVerlag, 189-197 (2003)

Eco, U.: Lector in Fabula..Bompiani, Milano(1979)

Genette, G. Figure lll. Paris, l%euil (1972)

IDtension http://www.idtension.com

Laurel, B.: Computeras Theatre Addison-Wesley ReadingHarlow Menlo Park Ber-

keley DonMills Sydney AmsterdaniTokyo Mexico (1993)

10. Mateas, M. ApreliminaryPoetics folnteractiveDrama andsamesDigital Creativity, 12
(3), 2001, 140-152

11. Mateas, M., Stern, A.: Towards IntegratiRipts andCharacters fomteractiveDrama, in
Proc. AAAI Fall Symposium onSocially Intelligent Agents: The Human in theoop
(North Falmouth MA, Novembe2000), AAAI Press(2000)

12. McCloud S. Understandin@omics: Theinvisible Art. HarperCollins, Publishers,Inc.,
New York (1993)

13. Murray J.Hamlet on the Holodeck. THeture ofnarrative in theeyberspaceFreePress,
New York (1997)

14. Portugal, J.-N. Environnement narratif: usygprochepour la fictioninteractive, appliquée
au jeu The Insider. Imaginas2999)

15. Sgouros, N. M. DynamiclUser-Centered Relution in InteractiveStories. InProc.

IJCAI+97 (1997)

© oo~NO



16.

17.

18.

10.

20.

21.

22.

23.

Stepping into the Interactive Drama 25

Spierling, U., I. lurgel. «Just Talking about ArtZ ... Creating Virtual Storytelling Experi-

ences inVlixed Reality. InProceedings of the Secoimternational Caoference onVirtual
Storytelling (ICVS 2003), Toulouse, France, LectuMotes in Compute§cience, n2897,
SpringerVerlag, 179-188(2003).

Stern A., Mateas M.Integrating PlotCharacter andNatural LanguageProcessing in the
Interactive Dram#&acade. In Gobel el. (eds)Proc. TIDSE+03.Frauenhofer IRB Verlag,
(2003)

Szilas, N.,Marty, O., Rety, J.-H Authoring Highly Generativelnteractive Drama. In
Proceedings of the SecohtternationalConference on Virtual StorytellinCVS 2003),
Toulouse,France,Lecture Notes in ComputeScience, n. 28975pringer Velag, 37-46
(2003)

Szilas, N.:IDtension:a narrativeengine for Interactive Drama. [B6bel et al. (edsProc.
TIDSE«03. Frauenhofer IRB/erlag, (2003)

Szilas, N.: A NewApproach to Interactivddrama: From IntelligenCharacters to an
Intelligent Virtual Narrator. InProc. of the Springsymposium orArtificial Intelligence
and Interactive Entertainme(Btanford CA, Marct2001),AAAl Press, 72-7§2001)
Szilas, N.:Interactive Drama olComputer: Beyond Lined{arrative. InPaperdrom the
AAAI Fall Symposium on Narrativéntelligence, TechnidaReport FS-99-01. AAAI,
PressMenlo Park(1999) 150-156

Weyhrauch, PGuiding InteractiveDrama. Ph.D. Dissertatioffechreport CMUCS-97-
109, Carnegie MellorUniversity (1997)

Young, R.M.: Notes on the Use Bfan Structure in theCreation of Interactivé’lot. In
Papersfrom the AAAI Fall Symposium on Narrativitelligence, TechnicaReport FS-
99-01.AAAI, PressMenlo Park(1999)164-167



From Another Point of View: Art-E-Fact
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Abstract. This papempresents the Efunded project Art-E-Fact andjoes into
details of thedialoguemanagemeninodule, showinghat adirectedgraph ap-
proach is appropriate dertainmeasures artaken. In thisproject, asoftware
environment withdesignateduthoringtools isbeing developed for the creation
of narrative, interactive discussiongroups of virtual characters.Interaction
compriseschatting with a kgboard and the usef specialized devices, e.g.
gesturerecognition. Target usegroups are visitors o museum who will get
interpretations ofvorks of artform different points ofview.

1 Introduction

1.1 The Settings of the Project *Art-E-FactZ

Art-E-Fact is an EU fundegbroject which aims to provideulturally enriching, but
also entertaining experiences tanuseumvisitors through interactive installations
related to theartworks.

Theseinstallations arecomposed obtorieswhich engage the user in dialoggth
virtual characters. The user interagtéth the characterghrough keboardinput as
well asvarious special interactivéevices. Otheinteractive devicesllow theuser to
inspect the art more closely so tltéy come to a greatarnderstanding of thart-
work.

The knowledge of thenultifaceted anddeeply personalaspects of art argans-
ferred to the user througtonversations withwell informed albeit virtual characters.
The discussions betweedhese characters are embedded in a stdmch unfolds
against the @rsonal background efchcharacter. This is a model for a new kind of
interactive storytelling whiclplaces emphasis on aarrative, interactive presentation
of a themehrough adiscussion group.

One couldimagine acoffee table discussiorabout an arexhibition asa fitting
metaphor for Art-E-Fact, liwalso a Platonidialogue (cf.[3]).

1 |ST-2001 37924, civww.art-e-fact.org.

S. Gobel et al. (Eds.): TIDSE04,LNCS 3105pp. 26...32004.
© Springer-Verag BerlinHeidelberg2004
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Fig. 1. A group ofvirtual charactergliscusseligious icons.
Usersinteractwith devices such as a emaggrasers touncover hidden layers of

painting aswell as e.g. aiirtual magnifyingglass. Bothemploy gesturerecognition.
The keyboard isised to chatvith the virtualcharacters.

Virtual character —

Inside

| screens

Video recognition
elements
Touchable

user screen
Virtual door table
Tony

B hysical character)

outside screen
door

Fig. 2. A possible usef the Art-E-Factplatform with projectiond

A key requirement ofhe project is creativélexibility. As an authoring tool Art-E-
Factenables thereation ofinstallationse.g. with any number okind of virtual char-

acters,using adeliberatenumber ofdisplays, and witteitherreal orvirtual works of
art as part of the installation.

2 An idea by M. Burgos and. M. hafoe, arteleku, Spain.
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Figure 2shows apotential use foan Art-E-Factinstallationusing severaldisplays
and a separated nooinside themuseum.

1.2 Challenges

The challenge ofrt-E-Fact, aswith all interactivestorytelling, is inconflicting re-

quirements.There is germanent conflict betwaethe storyline, freedom of interac-
tion, the virtual charactersbelievability, andaccessibility of theauthoring process.
Interaction threatens thatory line, which in itsturn mayrequire a behavidirom the

virtual characterghat is not believable atertainsituation, and explodingomplex-

ity due to anticipation of user interactianay result inunmanageability of the
authoring of arengagingstory.

Character's
Believability

CONFLICT

Interaction

Fig. 3. Severakonflicts exist ininteractive storytelling.

There are some basikssumptiondehind the actuadolutionspromoted inArt-E-Fact
to copewith theseconflicts:

¢ Scene Based Adaptation. Since interaction threatens storguality, we should
departfrom amain story and allovonly for variations othis story, de to interac-
tion. The storyexperience ighus not eemergentZ. Thatoryesvariations, on this
level, should bescene based,e. segments of # story areexchangeddeleted or
added to themain line. This process i€omparable tea directorchanging astory
script, e.g. foluser adaptationyvhen thesystemdetectsthat the visitor is more in-
terested in,say, history of artrather thancolor analysis. Scenebasedvariation is
especiallyimportant tocontrol total interaction timej.e. a storywill be shortened
or elongatedlepending on hovong a visitor remains i single scene. Interaction
within ascenelays theground forthe consecutivelwice offurtherscenes. IrArt-
E-Fact, a storgngineselects theappropriatescenes.

* |mprovisation Based Adaptation. At this level, the virtualctorsadapt their be-
havior tocopewith interaction, given @ertain leeway of thecenedirections. In
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general,improvisation implies atonomy of thevirtual characters. InArt-E-Fact,

improvisationexists in the senddat the virtualcharacters may perform tlsame

directiondisplayingdifferentpersonal emotions, asresult opast interaction. The
content of thestoryremainsunchanged, butowthe story is tolcchanges. Also, in
Art-E-Fact, thepossibility ofchattingwith the characters magount asimprovisa-

tion, since thechatnormally does notffect thestory progression.

e Levels of Anticipation. Anticipation ofuser interaction afly leads toexploding
complexity, especially ifkeyboard interaction i€mployed, disallowing the crea-
tion of agood sbry. Thereforeauthoringissuesmust be onsideredrom scratch
on. It is advantageous to allow fdifferentlevels of anticipation, andistinguish
betweerrnormalZ and sabnormalfserinput. Thus, acooperative usewill often .
though not always ebtain a verygoodreaction of the system, if thaput is ex—
actly as expected. In Art-E-Fadifferentlevels ofanticipation are employed, such
as explicittransitions forexactanticipation ad generallyevocable responggat-
terns in cas¢he morepreciseanticipation fails.

Anotherconsiderable challenge is the usekefboard interaction. No current sdeepZ

dialogue maagement system &ble tohandle thewide range ofesponses anidiput

possible in storglling. Since thedemand was for @ragmaticsolution that would
enable the visitoalso togatheradditionalinformation aboutartworks,wesve chosen
to integrate theefficient, successful andimple chatbotALICE®, ALICE performs
shallow natural languagperocessingand, inspite ofsomeclever advancedeatures,
basically outputsrepetitiveresponses tinput that matches certain patterns. The task
then was tanediate between th@most)statememoryfree responses ALICE and
the requirements ain ongoing storySome of the alutions areexplained inchapter

4.2.

2 Related Work

Art-E-Fact hasmany parallelswith the work ofMateas and Stern [4]; on the one
hand, andvith research byAndré et al. [1] on thether. Similar to Fagade, the user is
generally not the maiperson.Rather, he isnvolved in thestory of the virtual per-
sons.With the contexbeing edutainment, Art-E-Fadictates the usef the keyboard
interaction in themanner of achatbot, toenable the visitor t@atherinformation
aboutworks ofart.

André et alhavedeveloped group of virtualcharacters fopresentationThey use
neithernarration nor interaction, bugharewith us theidea of using characters to
elucidatedifferentperspectives of aubject.

An example of a settingrithout educational components, batithin the context of
storytelling anchatural languag@teraction, iscurrently beingfollowed by Cavazza
(cf. [2]) usinghierarchicplanning.

The amount and varietyf chatbots igrowing significantly. Wehavechosen AL-
ICE due to the fact that it ifree, simple to authorand hasprovenresults in the
Loebner-context

3 Cf. www.alicebot.org
4 Cf. web.infoave.net/~kbcowaend www.loebner.net.
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3 Architecture

Figure 4depicts thearchitecture anghows the main contebises. The core module
is theDialogueEngine, whichcontrols thevisible actions animmediatereactions of
the systemjncluding thetext andthe gestures dhe virtual characters. The Story
Engine is a module thatccesses a pool of scenes ards a declarativmodel of the
story structure tochoose thanext scenalepending on interactioresults. The interac-
tion results ardogged bythe DialogueEngine andoassedover to theNarration En-
gine (cf.[5]) after the enaf a scene.

Story n@-—-- Narration Engine
__-=|'—'_'_'__'_,‘=l-——
\ - R
f 1 Riiowd || auce | Dialogue Engine
Transition
Network
Player

B 5=

Scene Scene
. A Virtual Virtual Virtual = 3 Device Device
Animations " Ch ct cl Objact Object Handler Handler
Handler Handler
e = = _ &

Device Manager |

_Davice | [ Device

Avalon (VR-Viewer)

Fig. 4. Architecture of Art-E-Fact

The Dialogue Manager issues commands fowtheal charactersdevices and the
environment. ldeterminesvhat thecharacters say and haWwey say it. The Player
distributes thecommands to theubordinatecomponents. T virtual character mod-
ules receivecommands in aledicated XMLlanguagederivedfrom RRL®, enabling
precise aljnment of gesturegvents and spoken words.

In addition toexecuting thecommands issued bthe DialogueEngine anddis-
playing mandom behavior, theirtual characters caulisplay variations in theemo-
tional expressiveness of thainovements. Themotionalmodelsincreasebelievabil-

ity (cf. [3]).

5 Cf. www.ai.univie.ac.at/NECA/RRL
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4 Dialogue Management

The DialogEngine wasuilt around alirectedgraph(sbubbles andarrowsZ)because
it is necessary to take thethoring processrom scratch ind account. Visual repre-
sentation ofwuthoring tools for alirectedgraphstill are the mosintuitive interface

for non-programmers.

4.1 Reducing Complexity of Connections

However, the maishortcoming of alirectedgraphapproach fohandlinginteraction

is the wellknown tendency of the number of connectioneiplode. Tohandle this
problem, two related measuregre taken: (i) @Gmposite statesvere used, and (ii)
rule based statehangesvithout expicit transitions wereantroduced.

Fig. 5. A screenshot of theuthoringtool

4.1.1 Composite States

Composite States are wélthown e.g. from state chartliagrams. Acomposite state is
a container of elementastates ofurther compositestateswhich enables the group-
ing of scenes anthe use of a single free transition thaapplicable to all the imme-
diate sub-states. #ypical case is dreak-conditionthatinterrupts the ongoing story
segmentwhatever theactiveinner state.Further on,memory statescan beaccessed
to pilot to thelast active sub-statef a composite state, icasethat thecomposite

state isrepeatediydeactivated andctivated.



32 . lurgel
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Fig. 6. An example for theise of composite states

4.1.2 Rule-BasedState Changes

Somesituationsreoccur amonglifferentinstallations thewwould lead to similarcom-
plex patterns of connectiortsetween states his complexity can be reduced ifale
basedsystem is calledrom within the stategraph to control thestatechanges. For
example, a transition graph forstory that isshortened or prolongedith facultative
scenes iraccordancevith total interaction timewould result in a tremendous complex
system or arrowsand bubbles. Ageneralstructuremodel tha decides,after each
scene if it is time t@dd or deleta subsequent scengill reduce thegraphcomplex-
ity considerably. This is &unction of theNarration Enginethus, somecomposite
statesfunction asescenesZ. In other wordsgenes ar¢éop levelsframes that are not
linked by transition$ecause theequence idetermined byunction calls to the rule
basedNarration Engine. Thenaximumcomplexity of connections ifound at the
level of a singlescene.

There are several othsituations inwhich thecall of arule based gstem simpli-
fies the process ahaking astory which arecurrently being examined. For example,
the user may choogeom anumber ofpaths, busome of thos@aths are mandatory.
E.g. themuseum visitor may hmosebetween severdmages to discuss, but some
images are historically motienportant andshould be discussednder any circum-
stances. If the visitaoes noshow interest in one of those iges, avirtual character
will initiate the discussion. For tlteefinition ofrule basedstate changes, we use the
expertsystemJes§

4.2 Integration of Chatting into the Directed Graph

The integration of a chatbatith an unfoldingstory is achievedavith the help of two
measuresSelectivecall of the chatbowith thematic constrainsom within thestate
graph (cf. figure 7), and use of tlebatbot in the conditionsf the transitions of the
graph (cf.figure 9). In particular in theecondcase, the bot is naoised to generate a
responsairectly, butits extendedpattern matchindaculties areemployed todetect
the meaning of the input.

6 Cf. herzberg.ca.sandia.gov/jess.
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Fig. 7. Chat can be allowed periodically

4.2.1 Selective Callof the Chatbot

One way to use the chatbot consists in calling it explicitly froitinivv the Dialogue
Engine,restricting therange ofpatterns andnswers. If nanatching pattern ifound
within onerange, asecondrange can bealled, resulting in priorities of thematic
fields (cf. figure 8). Thechatperiodfinisheswhen acertain condition isnet,e.g. after
a timeout.This results indelimitedchattingperiods.

When certainresponses of the chatbot aresideble or necessary for tleentinuation
of the sessione.g. if certaininformation about a work of amust beprovided to
continue thestory, the systencan be made teheck if thechatbot hagprovided the
information. If necessary, another virtual cheter can benade to pose guestion
that leads to the desirethformation. Expertsystemrules are being developed for
suchcases.
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Fig. 8. Subsequential callsf ALICE databases
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4.2.2 Use of the Chatbot in Transitions

Somereactions of thevisitor are verypredicable in the simplest cdsese.g. when a
yes-no-answer igxpected. Thehatbot is then used tetectequivalentinput, e.qg.
eyesZ,+0kZ, «fineZ. This functioncan, ofcourse, be combinedith selective calls of
the chatbot to dectdeviantinput.

CallAlice

Speachacl: Other

“Fine! Me too™

Speechact: Affirmative

“Do you like this
picture

Speechact: Negative

i ™What a pity, | like |
it very much!®

Fig. 9. ALICE used in the transitions. The tag *Speechaeils the chatbot to resolve thgput

5 Forthcoming Issues

Currently, artists arecreatingstorieswith the platform andexploring itspossibilities.
Their experiences shatesult in furtheradaptation of the dialogue manager and de-
tection offurther specific patterns that can be simplifiadth functions. Especially
abrupt changes of theme by the visit@edcurrently verycomplexconnections be-
tweenstates,compositestates andalls of thechatbot toproducesensible results, and
we expect taletectadditionalconnectionpatterns that can t@mplified with the use

of rules.

A natural extension of thprojectes ideavould consist inusing mobile devices to
enable the visitoto takesomepreferred character alongith him to comment every
part of the exhibition, using the main installation as a kind of center of encounters,
where diferent virtual characters andisitors share their impressiorsd opinions
and etell theirstoriesZ.

An obvious applicationfield for the Art-E-Fact software is educatiorFirst tests
with the platform forteaching mathematics in primasghool were verymotivating.
Additionally, a webbased version ibeing developedvhich could beused by web
museums ofor marketing.

A task forfuture researchwill certainly be increasing thautonomy ofthe virtual
actors,transforming theninto veritable actorsvith deepematural languagerocess-
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ing and complex, intelligent behavior patterns. Bat only natural language and Al
technologyposedifficult challengesAlso, the dramatic concepts and virtgalaracter
actingideashave to evolvén parallelwith technology, since interactive storytelling is
currently in a situation were not onlyanting technologypreventsrealization, but
where there is also a lackpnovendramatic concepts.

6 Conclusion

The projectArt-E-Fact providesauthoringtools for interactivenarrative discussion
groups foreducational museunmstallations. Adirectedgraph approaclis advanta-
geous for authoring givethe present project settingsid can sensiblype used if
supplementedvith rules for implicit statechanges andavith composite states to re-
duce thecomplexity of theconnections. Té chatbotALICE can be used isombina-
tion with these featureto enable chattingvith the characters i€hatting isemployed
during delimited episodes of theinfolding story anccomplemented wittpattern an-
ticipation on the level dfansitions of the graph.
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Abstract. The new interactivevays ofstorytelling, which care realised as
interactivenarratives, virtual terytelling, interactivefiction, interactive drama,
are oftenregarded as aignificant breakfrom traditional storytelling methods.

In this paper wdocus on theole of a person in aimteractivestorytellingcon-

text who facilitates thestory construction preess, theDirector. The termDi-
rectoris oftenassociatedavith roles such atheatredirector, stagedirector, film
director or even television director. Theeaningusually assigned tdhis con-
cept is of someonwho: soversees and orchestrates the mounting of a play by
unifying various endeavours and aspects ofproduction. The directores function
is to ensure the quality and completeness of a theatrical prodirctdur re-
search, th concept of @director is extended andoes nobnly have theole of
supervising theacting in aplay whereevery actorknows higher role in a well-
known plot, but to supervise thele being played by a sedf autonomous vir-
tual characters and tprovide support tdhe users thagéngage in the story by
controlling andcommandingvirtual actors. In ouwiew, ourconcept of aDi-
rector is challenging because itsle is vital in the sensethat it does notonly
supervise a set of synthetaharacters but has taccommodate the choices
made by the usersyithin our context children, and at tlsametime guarantee
that thecoherence of thetory is maintained.

1 Related Research

In the past few years several researchers have conducted their research in the area of
storytelling and many of them have one of the typical problems of interactive narra-
tives/stories .the higher degree of freedom that is given to the user to intervene in the
narrative flow, the weaker is the power given to the author to decide on the progress
of the story2],

The approaches taken to solve this problem follow, in the majority of the cases,
two strategies: a plot based or a character-based strategy. The first strategy divides the
story in several pieces and some relational/causal relations are established between
them. The segmentation of the story has assumed several formats: N. Sgouros fol-
lowed the dramatic structure defined by Aristotle and based the modelling on the

S. Gobel et al. (Eds.): TIDSED04,LNCS 3105, pp.36...412004.
© Springer-Verlag Berfi Heidelberg2004
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conflicts thatraisebetween the charactef4]; Mateas & Sterndeveloped arinterac-
tive virtual world based orunits calledbeatswhich are thegrains of theplot itself and
the basis fointeraction[5], etc. The secondtrategyconsiderghat theplot is encoded
in the charactersbehaviour and thelot emergesrom the interactions being estab-
lished betweersuchcharacters ... the achievement ofstbey is guaranteed by the
assumptionthat each character stays in characwuring theinteraction [3]. In this
case, for auccessfubchievement of thplot theways inwhich the characters present
their actions anéhteractwith the user assume ery importantweight. This need can
be translatednto the concept of a believable charac{ét, which should have the
ability of engaging in dluid conversation and interactiavith theuser - see thevork
of J. Casselkt al. on embodiecconversational agentg], andhavecoherentanima-
tion proceduresvhich resemble thébehaviour of areal actor [8]. Both approaches
turn out to beextremely demanding for thauthor of thestory. In thefirst strategy,
the authomwould have to parameteridbe characters teuch aevel thatthey would
be able torespond taany interactionwith the user and at theametime maintain a
coherentplot, and in thesecondstrategy, the author wouldlso have a giant task,
since he wuld have tadefine hisstory in such a wayhat everypiecethat composes
the plot should bable to take int@ccount any way that tretory might developthat
is reasonably coherent orlahast chosemy the user.

In our research, we tried &void this commonproblem byassumingthat thestory
being createdandtold is not predefinednanually, and thesersthat interactvith the
autonomous characters collaboratively play thke of the author. Thisapproach
merges the actoruthor andspectator roles, since thesers are invitedo actin an
interactivestory along with syntheticharacters, to create/author swtbry by acting
in it and to understand thetherscharacterse actions ... beingpactator ... in order to
respond tdheir behaviours. In the light of this, thBirector assumes veryimportant
role in the task ofuiding theaccomplishment of meaningfulstory.

2 Context

The Director Agentwas developed as componentSHGA,which is anopen archi-
tecturé that can receivénformation from anexternal storycreationapplication, in
real-time, andprocesses sucimformation andsuggests support arglidancedirec-
tives back tosuchapplication[9]. The development 0SAGAwas carried ouvith the
goal ofproviding itsservicegdo applicationghat have childne as users.

The main goals c6AGAare achieved through the integration of different compo-
nents, which have different roles throughout thestory creationactivity: such as a
dynamic scriptwriter; anarrative guidancengine; adrama manager ... the director;
and areflectionengine(see Fig. 1).

! The concept of ampen architecture stands foa softvare architecture,which allows the
usage of itsservices by anystory creationapplication that follows the interface rules defined
by it.
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3 Director Agent

To understand how thBirector Agentperforms its task, iis necessaryo introduce
first some of thetheories exploredvithin SAGA andwhich are thecrucial for the
work carried by theDirector Agent.One of the mosimportant concepts is thaksso-
ciatedwith the story. The theorybehind the definition afuch concept has its roots in
Proppesnarrative morphology10].

The storydefinition stands for a variable sequerafdwo differentconstituents: an
initial story situationandvariable story schemalhe first can beseen as thsituation
in which thecharacters and thdinter-relations are introduced, tlstory issituated in
terms of temporal anspatiallocalisation, the initiapositioning of thecharacters, and
the definition of thegoal of the story. Thevariable story schem#& a sequence of
functiong- each ofthem represented by letter-,which startswith a villainy (A) or
with alack @), and maydevelopaccordinglyalong theupper or the lower branch of
the schemarmeaningthat it is characterised: by thexistence o& struggle ) and a
victory over thevillain (1) ... in thisase thesequencehouldstartwith a villainy; or,
by the existence of difficult task (M) and the solution of suchtask () ... in this
case thesequencehouldstartwith alack (seebelow).

(Ala)CTDEFG HJI KIPrRsExUW
MIN

The nextstep for theapplication of thisvariable story schem the interpretation
of whateachfunction means and how can it lagplied in annteractivecontext. To
do this, we extended the concgptfunctionto plot point ..an important moment in
the story [11]. Eaclplot pointis then represented by a sétgeneric goalsand each
of them is equally valid foreaching sut particularplot point. Taking forexample,
the plot pointvillainy can be decomposed five differentgeneric goalstheft, kid-
napping someone, casting of a spell, imprisonn@norder to kill someoneAl-
though,thesedifferentgenericgoals arequite specific and folktale oriented, it is al-
wayspossible to generalishem andapply them to a moreealistic and modern con-
text. Eachgeneric goals translatednto aplan thatguarantees thachievement of the
plot point. Eachplan is a hierarchidarepresentation ajoals and actions - similar to

2 A function can be understood as both the actions of the characters and the consequences of
these actions in the story.
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the work conductetty Cavazzg14] -, i.e., which can bedecomposednto a set of
sub-goals andiltimately into a set ofatomic actions (the amns performed by the
characters in the stomyorld) - seeTable 1 for anexample of aschemaassociated
with thegeneric goakidnapping someone).

Table 1. Generic Goal: Kidnapping someone.

GENERIC GOAL SCHEMA

DecomPOSE( KIDNAPPINGSOMEONE(BELOVED ENTITY),

. . Puan(  Steps: {
KIDNAPPING SOMEONE: It is consid-

ered that entity being kidnapped is 5 LooKrOR(miaieaL pror);
one member of the others role (the Sa: GET(MAGICAL PROP);
beloved character) or another hero | S3* LOOKFOR(BELOVED ENTITY);
character in the story. To do this the | Ss: WALKTO(BELOVED ENTITY);
villain character uses a magical | Ss: USE(MAGICAL PROP, BELOVED ENTITY)},
entity that turns the beloved entity | ORpERINGS: {S; — Sz, 52— Sa,
invisible. The invisibility ~ is 3 S4y 54— S},
achieved through the energy di- | gypvee: £ (aELOVED ENTITYJeneney =
mension. 3

INVISIBLE"},

LINKS: {Sy— WGICAL PROP 5 14y)

Another importantaspectthat derivesfrom the application of Proppesheory is the
implicit definition ofroles associatedith the characters which arenamed by him
asdramatis personaerollowing Proppes perspective, each of the drangisonae
has a specific set fiinctionsassociated, hich determinesvhensuch charactenust
intervene inthe story. Aftethavingestablished a commayround, wehave now the
conditions topresent thdunctioning and thespecificationsassociatedvith the Di-
rector Agent.

The Director Agentfollows the specification ofa narrativeagent and complies
with Dautenhahnes type I¥hodels of anarrativeagent[13]. Ouragentfits this cate-
gorisationbecause itises its memory ... tharrative memory to interact withthe
story characters antespondwith support andjuidancedirectives notonly to those
characters but also tbe children.Nevertheless, wepted not to calbutobiographic
to our agentes memory because it doeshaee thecapability to learrfrom the fcts
collectedfrom the stories.However, ouragentdoes not limit itself to collect and store
the informationfrom thestories, but organisesich information in aardancewith
the severaperspectives of thdifferentdramatigpersonae.

The narrative memoryis organised in théorm of episodes. Each episodedsn-
stituted by threémportant events: crisiglimax andresolution [1] ad are organised
in a temporal sequence anith cause-effect links.

The Director Agentcreates itharrative memonpy analysing thecurrentgoals of
each storycharacter.This analysisconsists on thénvestigation ofwhich story char-
acter mayhave suffered a change of ftatune. At the end of thstory creatioractiv-

3 g1 (xPTO), = Y, which isread as in stef the variablex of characterxpto assumes thealue

y.
* §—%s;, which isread as; achieves c feyt
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ity, the Director Agentcan use thevarious character-centredtories stored in its
memory togenerate ainique story that reflects theoverall experience of the story
creation activity.

In order to perform its task, tHairector maintains arinternalmodel of the story
world and implements anind associateavith each story characferThe specification
of the rules anfunctioning ofsuchmindsis determined according to the rofgdayed
by each character in theory. During thestory creatiorprocess, théirector Agent
has fourdifferentactivities: (1) to update the internabrld model andnvestigate the
possibility of generating aapisode. To dahis, theDirector Agentinspects the char-
actersegoals inorder tofind conflicts amongcharactersWhen itdetects aonflict of
goalsbetween twocharacters, it inspecthe possibility to add a newpisode to its
narrativememory. This updatetask happens whenever tHeirector Agentreceives
information from the Facilitator component; (2) tacheck whether the current plot
point hasbeen achieved, iorder tomake surethat thestory progresses. Itase of
success th®irector Agentasks theNarrative Guidanc&ngine (NGE) for the next
plot point; (3) tocheck the need to triggerraflection event. Ths reflectionevent
happenswhen there is a conflichetween theactions/behaviouperformed by the
child and her characterssle or aconflict interms of emotionabehaviour ... which is
detectecthrough thecomparisorwith what thestory character issupposed to be do-
ing, i.e., thestory charactersmind kept by theDirector Agent.To triggerthis reflec-
tion event theDirector Agentasks theReflectionEngine Component tagenerate an
appropriate interactiowith the child, and; (4) tocheck the need tmtroduce a new
story elemen{character oobject) inorder toenrich thestory or to overcomsome
childrendisagreementvith her/hischaracterss role.

4 Results

TheDirector Agenttogether withSAGA has been integratedth apreviously devel-
oped application, Teatrix. Teatrixis a collaborativevirtual environment forstory
creationwhich does notnclude anysupport andyuidancemechanism. In this appli-
cation children have thepportunity tocreate their owrstories bycontrolling the
story characters. Bplugging inSAGAinto Teatrix, we providedhe childrenwith a
support and guidingnechanisnduring theirstory creationactivities. Anevaluation
study wasconducted in aeal classroom scenario atitk results showetthat children
felt more immersed in the story wondhenreceived the suppoend guidancelirec-
tivesfrom theDirector Agent.

These directivedffered the childremwith the possibility to see the stomprough
their characteres eyesnderstand what wasappening ortheir minds and respond
emotionally to theactions beingperformed. Bygiving thechildren theopportunity to
reflect during thestory creation,they areempoweredwith further knowledge about
their character and the others in waiddbetter compreherttie interactions antlilly
enjoy this kind of role-playingand role-takingsituations ([9],[12]). Theseresults
show that thdask being performed by tHgirector facilitates thework being carried
by the children and the reward and levelioflerstanding of thstoryalsoimproves.

5 This concept omindis associateavith the mind ofa softwareagent, which isesponsible
for the reasoning process.



1, 2, 3 ... Action! Directing Real Actors andirtual Characters 41

References

1. Freytag, G.. Freytages technique of the draama:exposition oflramaticcomposition and
art, ScottfForesmanChicago,1900.

2. Clarke,A., Mitchell, G.: Film andDevelopment of Interactive Narrative. Rtoceedings of
the International Conferende Virtual Storytelling ... LNC3197. Springer,2001.

3. Hayes-Roth, B.Acting in character. In R. Trappl and P. Pgads.),Creating Personali-
ties for Synthetic Actors: Towards AutonomoudPersonality Agents. Springer Lecture
Notes inArtificial Intelligence1195, SpringerVerlag, Heidelberg/Newyork, pp. 120-165,
1997.

4. Sgouros, N.Dynamicgeneration, management adolution ofinteractiveplots. Aritifi-
cial Intelligence, 107(1), pp. 29,62, 1999.

5. Mateas, M., Stern, A.: Towards Integrating Plot and Character for Interactive Drama. In
Dautenhahn, K.Bond, A., Cafiamero, Dand Edmonds, B(eds.) Socially Intelligent
Agents - creating relationshipgith computers and robots of tMultiagentSystems, Arti-
ficial Societies, an@imulated OrganizationSeries,Kluwer, 2002.

6. Bates, J.: Th&ole ofEmotion inBelievable AgentsTechnical ReporCMU...CS...94...136,
Carnegie Mellorlniversity, 1994.

7. Cassell, J.Yilhjalmsson, H.:Fully embodiedconversational avatardaking communica-
tive behaviours autonomoufn Autonomousagents andVulti-Agent Systemsyvolume
2(1), 1999.

8. Perlin, K.,Goldberg, A..Improv: asystenfor scriptinginteractive ators invirtual worlds.
ComputerGraphics,24(3), 1996.

9. Machado, I., Paiva, ABrna, p.: Reatharacters in/irtual Stories. In Proceedings of the
InternationalConference iVirtual Storytelling ... LNC8197. Springer,2001.

10. Propp, V.: Morphology of the folktaléustin: University ofTexasPress,1968.

11. Mateas, M.. Anoz-centric reviewof interactivedrama andbelievable agents. In M.
Wooldridge and M. Veloso, (Eds.), Aloday: RecenTrends andevelopmentsLecture
Notes in Al1600.Berlin, NY: Springer.1999.

12. Machado, I.,Paiva, A., Prada, R.: Is the wolf angry orjust hungry? .Inspecting, dis-
closing andnodifying charactersminds. In theProceedings of the StinternationalCon-
ference orAutonomous Agents, ACNPress2001.

13. Dautenhahn, K.Coles, S..Narrativelntelligencefrom theBottom Up: A Computational
Framework for the Study of Story-Telling lsutonomousAgents, The Journal dfrtifi-
cial Societies andocial Simulation, Speciallssue onStartingfrom Society - the applica-
tion of social analogies to computational systeB@g)1.

14. Cavazza, M.Charles, F., Mead.J.: Agentes Interaction inVirtual Storytelling. In Pro-
ceedings of thdnternational Conference dhtelligent Virtual Agents ..LNAI 2190,
Springer,2001.



Object Oriented Prompted Play (O2P2):
A Pragmatic Approach to Interactive Narrative

Daniel Roberts and Mark Wright

EdVEC (Edinburgh Virtual BvironmentCentre)
The University ofEdinburgh, Edinburgh EH9 3JZ, UK
{Daniel.Roberts, Mark.Wright}@ed.ac.uk
www.edvec.ed.ac.uk

Abstract. We describean interactivenarrativesystemthat embodies
Object Oriented Prompted PlayO2P2). This meansthat behaviours,
attributes, andcrucially stories are attached to objects in the story
world. The approach is inspired bkildrenes socigblay where narrative
emergedrom collaborative, improvised negotiation. Thbjectoriented
architecture isappropriate foimprovisation, imposindittle predefined
structure. Ougoal is not thanodelling, understanding andeneration
of narrative but thecomputer aided support for the improvisation pro-
cess from which narrative emergeélthough based onplay and chil-
drenesmaterial, webelieve the systens applicable more widelyOurs

is a pragmati@approachthat strikes a balance between tbelturally
fundamental activities of splayZ and estory tellingZ.

1 Introduction

In this paper wedescribe asystemthat represents a new approach to interac-
tive narrative: Object OrientedPromptedPlay (O2P2). Thé paradigmoccu-
pies themiddle groundbetweenopen-ended play argtructurednarrative. Our
goal is not tocreate a systerwhich encodesmodels,understands ogenerates

a definitive narrative, buto create asystem thafacilitates collaborative play
from whichimprovisednarrativeemerges. Thearrative isobject orientedn the
sensethat behavioursattributes, andnostimportantly, stories areattached to
objects in thesene. Anobjectorientedarchitecture isappropriate formprovisa-
tion because itglistributed natureloes noimposemuch pre-definedstructure.

In principle, any type of storgould be attached to awbject, but we mvisage
them asbeinglow-level subplots involving the object and one or more characters.
For example, aeesaw may have siory attachedhat involves twocharacters
playing together, or using theeesaw as kever. The user is able fatroduce
new obgcts tothe scenewith subplots attachethat are integrated in to the
template plot. The user controls tbearacters in the storgnd,through them,
can interact with thebjectsthat arepresent.Prompted playis inspired by the
research and observations of childrenes ecollaborative play+[7]. Such plap-is a
cially embeddedtream of interactions [2]. Narratiwmergesluringsuch play as
the result of arunpredictablejmprovised andconstantly renegotiateprocess.

S. Gobel etal. (Eds.):TIDSE 2004,LNCS 3105, pp.42...472004.
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There is no mastescript, nochild or other agent istotally in control of this
process. Thembedded, distributeaind unpredictablaature of theénteractions
and the narrative whicemergesneanshat theapplication oftraditionalglobal
structuralreductionistapproaches adeconstructionanalysis andnodelling are
problematic. Wehereforefocus not omarrative modellingunderstanding and
generation but omomputer aided support for the improvisation process.

Anotherinsight we usérom research oplay, isthatglobal colerence of these
emergennarratives is ided byscaffolding,wheregrosscontext isprovided, and
thatlocal sequential coherengeaided bymetaplayor dialogic strategieswhere
childrennarrate in or out ofharacter tdfacilitate negotiation of the direction
of the narrative.

Our systemaims to aid themprovisation process bgmbodying theprinci-
ples ofscaffolding, metaplaynd dialogicprocesses. The system as a whole is a
kind of eplay facilitatore - a good analogy is that of a kindergarten assistant who
suggests aimitial context and eenario(scaffolding), movesthings onwhen a
scenario finishes, and ensurdgt the narrativedoesnstflag, either bytaking
over andtelling the story for a while, or bprompting thechildren (or user)
with new deas. Theembedding oktoriesand behaviours imbjectsfacilitates
improvisation aswell as allowing the system to engage imetaplay/dialogic
contributions to affect the flow of the narrative.

2 Related Work

State of the art approachesitderactivenarrative aim tosolve perennialprob-
lems of the field high level issues olinguistic comprehension, narrativaher-
ence, anddramatictension. Theseare constanthemes,runningfrom Proppes
work onmodelling thegrammar of narrativgs], through topresent day systems
such as Mateas and Sterfrecade [3] andbzilaseIDTension[8]. Both ofthese
are sophisticatedystemghat aim to provide atructurednarrative experience
analogous tahat of agood novel ormovie - onethat follows the traditional
edramatic arce. Parallels can be drawn between our system and theirs: in our
system, a conflict must resolvedbeforeanother can start, and tlaetions of
the user dictate whicbonflict/resolutionpair occuraext. Facad€unctions in a
similar way -input from theuseraffects theactions of theothercharacters in the
interactive drama, and determines which sbeate happens next. IDTension has as
a component a enarrative logice that presents to the user all possible actions that
are available tdiim. This is similar to our concept of raarrator whosuggests
actions to the user appropriatgunctures in theplot.

However,despite thessimilarities, our approaches dtendamentallydiffer-
ent. We are not aiming for marrativeexperience thaapproximateghat of a
film or a book.Rather, wehope to create amxperience that igloser to the
narrativethatemergedrom play. Byaiming for adifferent, lessstringentkind
of narrative, namelythe kindthat emegesfrom collaborative play, we hope
to avoid thestrictures of moreconventional arrative modalities. There is no
emaster plote in our system; simply a stemplate plote that, in conjunction with
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Fig. 1. Architecture of thesystem

promptsfrom the narrator andsubplotsadded by theuser, provides doose
narrativecontextwithin which theuser can play.

Systems whictalso aim toinvolve play in theinteractivenarrativeexperi-
enceincludeStoryMat[6], aplaymatthatrecords thererballyimprovisedstories
of children, andplays back those recorded by othersagipropriatgunctures.
StoryMat shares our desire to mediateprovisationalplay, but comes at the
problemfrom a differentangle. ThekidsRoom [1] was ainteractive,narrative
playspace fochildren. Theactions of thechildren, who were im realbedroom
overlooked by severaideo camerasyereinterpreted by computetision track-
ing and action recognitioalgorithms. Recognition of themovementsnitiated
a structuredharrativeexperience, in which thecope foiimprovisation was lim-
ited. In Computer-Animatedmprovisational Theatef4], the improvisation is
performed by thesystemrather than theuser. The usermgivesdirections to the
animated charactersthese directions cahe anywhere beteen veryspecific
(shop over there energeticallyZ) and very general (smove over there in whatever
way you wantZ). Ageneralinstructionmeansthat, in thecase of thesxamples
given, thecharactemustimprovise themethod oflocomotion.

3 Sketch of the System

Figure 1 is sschematiaepresentation of our interactivarrativesystem.Below
is an explanation of how they/stem willwork. Figure 2gives anexample of a
useresexperience of theystem,using a plotbased on &iny Planets episode.

User Agency- The userss agency in the system consists of timagponents:
firstly, the ability to controlthe character or charactdisgat arepresent in the
world; secondly, theability to add new objectéwith subplots attached) to the
world. The addition of new objects to theorld takes place as alrag-and-
drop operatiorfrom a menu obbjectsappropriate tdhe currentworld state.
The user does not design the platsached toobjects, or indeed the objects
themselves. In our system the plaibjects and characters are takesm the
TV seriesTiny Planets.A conventionalauthor/3D modeller who was familiar
with our system couldgust aseasily designthem.

The 3D Virtual World - All actionthattakes place in a plot igpresented
in a 3D virtualworld, consisting of thecharacters anabjectsinvolved. The
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Initial plot (below) is attached to the Seasons Machine and the tree, and inserted
in to the template plot at the start of the episode.

[Bing moves to seasons machine

Bing presses spring button

Flowers grow on tree

Cloud arrives over Bing, rains CONFLICT 1

Bing moves around scene

Bing moves to seasons machine

Bing presses summer button

Rain stops, cloud leaves RESOLUTION 1

Fruit grows on tree CONFLICT 2

Bing moves to tree

Bing jumps

Bing moves to seasons machine

Bing presses autumn button

Fruit falls

Bing moves to fruit

Bing eats fruit RESOLUTION 2]

User starts by moving Bing close to the seasons machine and clicking on the spring
button. This triggers the arrival of the raincloud. Plot manager is sent a message
by the raincloud saying that among its attributes are that it is now visible and
raining on Bing. Plot manager activates CONFLICT 1 and sends a message to
the narrator to let it know. Narrator says "Oh no! Bing is getting wet. Can you
find a way to help him?" User tries moving Bing to get him away from the cloud,
but the cloud follows him everywhere he goes. If user has not resclved the conflict
after (say) 30 seconds the narrator will prompt him: " Why don’t you try using the
seasons machine? Or if you would like Bing to help, just don't click the mouse”.
User doesn’t click the mouse - the user activity monitor senses this, so the system
takes over. The system knows that CONFLICT 1 has not been resolved, so takes
action to resolve it by enacting the template plot from after the initialising event of
CONFLICT 1. Bing is moved around the scene, and then to the seasons machine.
The summer button is pressed, the raincloud disappears, and a message is sent
by the rain cloud to the plot manager telling it that one of its attributes is that
it is now invisible and not raining on Bing. Thus, the plot manager is aware that
RESOLUTION 1 has occurred, and sends a message to the narrator saying so.
Narrator says "Hurray! Bing is dry”. Since user is still inactive, the next event in
the template plot is enacted: fruit grows on the tree. Tree sends a message to the
plot manager that it has grown fruit - plot manager activates CONFLICT 2 and
send a message to the narrator telling it so. Narrator says "Look! There's some
fruit on the tree. Can you help Bing eat the fruit?” User becomes active again,
s0 control is relinquished by the system. User moves Bing close to the tree, and
makes Bing jump to reach the fruit. This doesn’t work, so the user becomes bored,
and introduces a new object, a bouncy ball, to the scene. CONFLICT 2 is still
active, so the ball’s subplot (shown below) is inserted in to the template plot after
RESOLUTION 2.

[ Bing moves to ball

Bing touches ball

Ball bounces away from Bing SUBCONFLICT
Bing follows ball
Bing catches ball SUBRESOLUTION ]

Narrator is sent a message by the plot manager to say that a new subplot has
been inserted but CONFLICT 2 is still active. Narrator says "Help Bing eat the
fruit first”. User moves Bing to the seasons machine, and presses the autumn
button. Tree's fruit drops, and the user helps Bing to eat it. Tree sends a message
to the plot manager to let it know that its fruit has been eaten, the necessary
condition for the resolution of CONFLICT 2. Plot manager sends a message to
the narrator to say that CONFLICT 2 has been resolved - narrator says " Well
done! Bing has eaten the fruit”. User is now able to fully interact with the ball,
and when he does, it will bounce away from him, When he catches it, all conflicts
will have been resolved, and the episode will end with a concluding message from
the narrator, e.g. " Now its time for Bing to go. Goodbye!”. (Note that the conflicts
in the template plot do not necessarily have to occur in the order described above
- CONFLICT 2 could be activated and resolved before CONFLICT 1 under the
assumptions governing our system).

Fig. 2. Walkthrough ofuserexperience
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objects in thavorld havebehaviours, attributesandplots attached. Behaviours,
as the nameuggestsdictate the behaviour of aobject in certainsituations.

Thesebehavioursalter theattributes of theobject. Theplot attached to an
object becomeoart of the templat@lot when the object isntroduced to the
world.

Representation Of Plot- A plot is modelledas a linearlist of events.
These events in the ligtorrespond toanimationsthat areplayed in the 3D
virtual world. Someevents ardriggers for behaviourétrigger events)and need
to be initiated by thelot manager. Theest(behaviour events)ccur as a result
of thesetriggers, and are part ofl@ehaviour,meaning thathey do notneed
to be initiated by thelot manager. Asalreadymentioned,plots areattached
to objects in thescene. Theaemplateplot is initialised as thdist of eventsthat
is attached tmbjectspresent in the world ahe commencement of thetory.
Within thelist of eventsthat constitutes a plot, certaievents aredentified as
the initiation ofa conflict, and diers as the resdion of a conflict.

Management Of Plot- To make themanagement of thelot more
tractable, two simplifyingassumptiondhave been made: firstlythat nomore
than one conflict can be eactives (i.e. unresolved) at any one time; secondly, that
the order invhich conflict/resolutionpairsoccur is unimportantfTheseassump-
tions mayseemnaive, butthey are notinreasonable in theontext of thesimple,
problem-solving narratives of the Timlanetsseries.Once oursystem has been
validated usingheseinitial simplifying assumptionsthey will be discarded in
favour of amorerealisticapproach.

The plot managetakescare of thenterplay between usersystem andem-
plate plot. When theser is active, the plohanagekeepstrack of any conflicts
or resolutionsfrom thetemplateplot that theuser maytrigger, andkeeps him
updated on theituation via thenarrator.When theuser isinactive, theplot
managerstepsthrough thetemplateplot until he becomes activeaagain. The
functioning of theplot manager isnadeclearer by thexample inFigure 2.

Introduction Of New Objects/Subplots A subplot attached to a newly
introduced object isepresentedlike thetemplate plot) as bst of events.This
list is inserted in to the templatdot list eitherimmediatelyafter the current
event (if noconflict isactive), orafter theeventthatresolves theurrent conflict
(if a conflict is active).

The Narrator - The narratomgives verbal prompts to the user, agell as
a more brief texpprompt at the bottom of thecreen. It can beiewed as the
*Voicee of the kindergarten assistant described in the introduction - it mediates
the processes staffolding andnetaplay.

4 Conclusions and Future Work

In this paper, wehavedescribed a new approatthinteractivenarrative, Object
Oriented PromptedPlay (O2P2). Wehavealsogiven a sketch of aimteractive
narrativesystemthat implements thisconcept. Ouipragmaticapproachavoids
difficult issues oharrativecoherence andnderstanding byashioning an ex-
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perience in wich play is theprimary constituent. Thestories attached to the
objects in the 3D virtual worldalongwith promptsfrom the narratorapply a
narrativestructure tothis play, resulting ina systenthat combines the desir-
able attributes ofopen-ended playvith those ofstructured narrative. We are
applyingthis system to Bort, simplenarratives of a problersolvingnature, but
we see itas havingapplications iifmanydifferent situations.

At present, wehave implemented an interactive pitdtthe 3D TinyPlanets
world, with behaviour&@mbedded iobjects and narrator functionality/ork for
the immediatdutureincludes followingthis implementationhrough tocomple-
tion, and testing theystem orusers.More distantgoals are tonvestigate how
the system wouldvork if we removedthe simplifying assumptions that were
made, to gplore characteintelligence andgrowth throughout the narrative,
and to deal with théssue of themanagement of theystemesgrowth as new
objects areadded bythe user.

Finally, we believethat the key tgroviding moreengaging experiencdsom
interactive media in th&uture is tostrike a balance between tbelturally fun-
damental activities of estory tellingZ and eplayZ. Object Oriented Prompted
Play (O2P2) is gparadigm whictofferssuch a balance.
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Abstract. The InteractiveDilemma is theinevitable conflict between
authores determinism and interactofrfeedom. There aresome ap-
proachesthat try totackle it, using strategies arturistic rules that
can combine on the fly thgreviouslydesignedauthormaterialwith the
run-timedecisions of theénteractor. InteractivéNarrative is aelatively
new field and it idifficult to find formal studiesthatshowshow tocreate
this kind of art. Ourproposal isbased on thé¢heoreticalstudy oftable-
top Role-Playing Games andiitvolves thepractical implementation of
thoseideas formanaging the interaction msimple tekadventue game.
GameMasters are the bestodels we havéound inreal life fordesigning
and directinginteractive storiesin this paper wetransfer theirplayer
modeling,their rules for interaction management atfeir improvising
algorithmsfrom thereal world to a newnteractiveStorytellingsystem.

1 Introduction

The main problem dhteractiveDigital Storytelling (IDS)design isstructuring
an intensive andneaningful interactivexperience athe sametime as enabling
the development of a goqure-authoredplot. This is a reatlilemma, because
while the interactor igdaking a lot of decisionsabout the performance of his
characterthat change thelot development, the authores plan magve been
developedaccording to aifferent storyline.

Many approaches af®und in theliterature that try tosolve this conflict
in an automated or semi-automatgdy. Basically,they make interactiveto-
rylines byadaptingauthoresplot units or othepre-establishedesources to the
interactorbehaviour at run-timeThis task requires computationakolution
that canreactappropriately to sunexpectedider behavior.

Becauselnteractive Narrative is arelatively new field and it iglifficult to
find formal studies abouinteractiveplot development, wdave done a review
over thepen-and-paper ntleodology ofRole-PlayingGames(RPGs) and now
we are coding aractical implementatioof theseideas in aextual game.

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 48...54, 2004.
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2 The Main Pillars of Our Approach

Our approach ibased ordeveloping &Case-BasetReasoning CBR) model of a
particular set oflgorithms ancheuristics forrole-playinggamemastering, and
applying this model to drive the aractions in a multiplayer i-fiction engine.

2.1 Case-Based Reasoning in Interactive Storytelling

In searching fo the rightcomputationalsolution, widelydifferent approaches
have been proposduly researchers in the areéor examplethere arepropos-
als based omlynamic behavior of non-player charactetsat achievedramatic
goals [1,10]. Other approachegive more responsibility to a centralramatic
planningalgorithm, using directableon-playercharacterd5,2] orjust astand-
alonedramatic plannethatcontrols themostimportant narrativeelements, like
characters [6] or thevhole fictional world [3]. In the work of [2] the CBRfull
life cycle -retrieval, adaptation reuse andepair ofprevious solutions for new
problems- isused forstoryline representation arastrategyformalizationthat
allows for storyline adaptation.

2.2 Role-Playing Game Mastering

Tabletop RPGs areexercises inintellect andimagination: a group ofplayers
sitting around a tablerolling dices andplaying out an imaginaryole in a
complex sharedantasy,true collaborativenarrative.

The Game MastefGM) is aspecialkind of player, he is theinteractivesto-
rytellerZ . Hedesigns all the elements of tery and henanage all the possible
eventghat canoccur in itsdevelopment, improvising thaialoguecontributions
of non-playercharactersresolvingplayersactions,etc.

The degreeof interactivity in RPG carbe enormous, limitednly by the
playersimagination. This impliesthat no GM, howeveexperienced, can have
a deepenough plan taeactappropriately to all thgossibleactionsthat play-
ers can come uwith in theworld of fiction. To operatesuccessfullywithout
such a plan, GMsust useheir imagination,improvise adequate solutions, and
continuouslyrewrite their plots on the fly.

The figure of GM is the best model we hdweend inreal life for designing
and directingnteractivestories. For the developmenitthe work presentedere
we have used theescription of theelevantheuristicsgiven byRobin Laws [4].

Player Models and Plot Hooks. Laws identifies seven basitypes ofrole-
players according to their motivation and that of characteristicghat they
expect of a game iorder toconsidersatisfactory. Thesemotivation character-
istics arereferred to agplot hooks.

Power Gamer searches for neabilities andspeciakequipment.
Butt-Kicker alwayswaits for achance to fightvith someone else.
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Tactician feels happy irthe anticlimaxscenesthinking about logical obsta-
cles toovercome.

Specialistjustwants to do the thingbat his favorié character do.

Method Actor needssituations thatest hispersonalitytraits.

Storyteller looks for complexlot threads andction movement.

Casual Gamerremains in the background (and has a very low degree of
participation ingeneral).

Improvising Algorithm. According to Laws, thedecisionsthat a GM must
take toachieve asatisfactorygame of all his players must take irdocount the
player models into which he has sddied them andthe particularplot hooks
thatthese modelsequire. This is achieved bgpplying animprovising algorithm
that must guidethe choicesthat a GMmakes in response to a gaieuation.

. Imagine themost obviousresult.

. Imagine themost challenging resutt

. Imagine the mdssurprisingresult.

. Imagine the resultnost pleasing to the players.

. Pick the onethat feels right?. This may bedone atrandom,though some
weighting should bepplied topreservecredibility.

6. Think of consequencéslf the consequenceseembad, try aotherchoice.

aa B~ WN

2.3 Internet Adventure Game Engine

Text Adventure Games, broadly known as theénteractive Fictiongenre, ap-
peared as the firstamrative games at the end af0ss. Oiginally, interactive
fictions are likeinteractive bookspnly made ofext chunks. They have complex
plots and €fers a narrativepresentation to the player. In thikéind of games,
story and worldsimulation are tightly coupled.

Internet Adventure GamEngine (IAGE[9]) is a JavaOpen Sourceroject
for the development oA multiplayerinteractive fictionsystem. In contrast to
MassiveMultiplayer Online Role-Playing Game$MMORPGSs),which maintain
a lot of players playing at theametime, with as many roing storiesas users
connected to theerver,IAGE allows onepre-authoredstoryline with the added
possibility of having morghan oneplayerimmersed in thesame storylAGE
can be alsauised tocreate mgle playeradventuredike traditional systems as
Inform [7].

! Find achallengebased on the goals of the i@t has had thieastspotlight-time
in the receninteractions.

2 Maybe two ormore at the samiéme.

3 A choice should not endanger thgiccess of alimax that hadbeen previously
planned by the GM.
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3 Our Computational Model of Interactive Storytelling

We are trying todesign aMultiplayer & Directed Interactive FictionEngine
driven byRole-Playing Heuristic Rules. Wopose &nowledge Intensive CBR
(KI-CBR) approach to theroblem of generatingnteractivestoriesfrom the
game state and a set aafsesspecifying how thenext scene will bgerformed.
In our modelof InteractiveStorytelling, adaptedrom the original RPGconven-
tions, weseparate the world simulatidrom the story control. TheDS system
that we areconsidering has a narratiemvironment with digh level ofinterac-
tivity (textual commands) andseslAGE as a lowlevel world simulator.Over
that wehave a CBRsystemthat can guide theélevelopment oplot, building
creative newsituations on the fljrom the casebase.

Our systeninvolves acertain amount oéxplicit knowledge, arheuristic for
assigning player models, and a piiiving algorithm.

Explicit Knowlege: the Ontology and the Case Base. For the develop-
ment of our systenstructuralistmodels ofconventional arrativeshave been
used. Inparticular, thecharacterfunctions of isVladimir Proppes Morphology
of the FolkTale [8] areused as basicecurrentunits of aplot. In order to be
able to useghem computationally,they have been translated into aontology
that gives semanticcoherence andtructure to ourcases. The case basebisilt

by the gameuthorusing thesdunctions asbuilding blocks.

An additionalontology providesthe backgroundknowledge required by the
system, as well as the respeciivrmationabout characterglaces anabjects
of our world. This is used taneasure thesemantical distance betwesmilar
cases orsituations, and maintaining a independent ststrpicture from the
simulated world. Thelomainknowledge of oumpplication is theclassicmight-
and-magic worldvith magicianswarriors, thieves,princessesetc.

The authofills the case baswith sceneghat contain preconditions and post-
conditions. Eaclease isstructured irterms of arontology ofdomain knowledge:
characterplaces, models of players, elthe semanticonstraints betweescene
transitions ardoosely based on therdering andco-occurrenceconstraints es-
tablished betweeRroppian functionsBecause thease base imade usingases
proposed by theauthor, weknow that thesystem makesariants of thesame
sinteractive plotZ so thauthorcreativity (at thescene-level) is pserved.

Interactor Models and Scene Petconditions. In order to apply the al-
gorithm described above, it is crucial tdentify correctly thecharactemprofile

of the player. In a RPG, this taskust becarried outbased onlimited in-
formationlike the description of thecharactemexplicitly required by theules,
observation of th@layeresreactions, angossibly theplayerssrecord inprevious
games. To simulatehis dynamically in an interactiveystem isthe nextstep

of this study. For ourcurrentpurposes, it is enough to provide players with a
set of severpredefinedcharacterssuchthat each one ofhem isrelatedwith a
specific interactor model. It is hoped thaayers of a specific modeiill under
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such conditions choose the type of character most related to their preferences in
playing. The initial adscription gflayer model tocharactertype will be used
by the system tassign player models to theayers.

The plothooks forPower Gamers, Butt-KickersTacticians andSpecialists
are the easiest tonplement. If ascene involve®btaining specialabilities, en-
gaging incombat,solving logical puzzles, ordisplaying paticular skills - like
magic in the case ohagicians, for instance this appearsxplicitly in the post-
condition of thescene. This mans that thescenecannotfinish unless atleast
one playercarries out the postcondition.

In the case oMethod Actors and Storytellers, their plot hooksare more
complexbecausehey require that nobnly the choice ofcontent forparticular
scenes but also th&tructure of theongoing story bemodified to fulfill their
particularrequests. Wheplayers of one othese modeldake part, thesystem
must retrieve a sequencestkenegnarked asnteresting for thenodelinvolved.
For instance, thesystem wouldretrieve for aMethod Actor a sequence¢hat
involves the developmerdf a moralconflict, and onehat introduces aecondary
plot for a Storyteller.

In the application ofhe currentversion ofthe plotdriving algorithm, the
system does ndbke intoaccount Casuabamersthat take part in thestory.

Plot Driving Algorithm. Our Algorithm isvery similar toLawes one. The
caseretrieval takeglace using similarityassessment ovéhe casebase.

The CBR system uses two similarftynctions. Thefirst one isused to recover
the scendhat leads to themostobvioustransitionfrom the currentscene. The
inverse othis similarity function isused tdfind the scenethat provides themost
surprisingtransition.

The secondsimilarity function isused toretrieve thescenethatinvolves the
most pleasingtransitionfrom the currentscene. Thalefinition of how pleasing
a scene igs given by thenumber ofeasytasksmatching the phlgers plothooks
that appear - and disappear - in the transition. iflversefunction isused to
find the scenethat provides themost challengingtransition, onewvhich involves
the appearance of a higlumber ofdifficult tasksthat also natch theplot hooks
of the players.

In this way the algorithm includesramimber ofbbviouspaths anatherpaths
that mayprogressively getnore positive for theplayersinterests.Additionally,
it may includesurprising omegativescenes.

An Example of SceneTransition Selection. Group ofplayers: 2Butt-
Kickers, 1 Storyteller and 1 Causal Gamer.

— Scene A: The adventure starts.

— Preconditions: none.

— Description: Players are in a pub, drinking beer and talking about their adventures.
There are at least two different non-player characters that have a mission for them.

— Postcondition: accept a mission.
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When thealgorithm is executed, it decidesdelect asurprisingscenetran-
sition. Thesystemretrieves ascenefrom the case base and tHiellowing scene
is obtained:

Scene N: Surprise attack by orcs.

Preconditions: the previous scene did not involve combat.

Description: Orcs appear suddenly and attack the players with no motive.
Postcondition: all the orcs are killed.

By virtue of aheuristicdefined by theauthor, noenemies mawppear in the
story before thdourth scene.This invalidates the retriedescene as a possible
continuation, so it is rejected and another oneetisgevedfrom the casebase.

This time the algorithmchooses an@bvioustransition, ascene igetrieved
and the systensomes upwith:

Scene N: The mission starts with a journey.

Preconditions: players have accepted the mission.

Description: A long trip must be undertaken to the place where the mission will
take place.

Postcondition: arrive at the journeyes end.

The presence of twButt-Kickers in the groufmpliesthatscene N igopped
up with arbitrarycombatsduring thgourney. This is possibléecause thecenes
in the caseébase onlyspecify partialdescriptions ofheir content, and thalgo-
rithm must fill them in dynamically during the adaptationstage of the CBR
cycle. Asdescribed, this is dornteking theplayerspreferences into account.

For instance, the fadhat there is a Storyteller in the group requires the
system tocarry out additionallysome longerm planning before it cdiil in the
scene. Inthis case, the mathat offers theplayers amissionalso chargeshem
with carrying amysterious boxo theirjourneyes end, a box that may not be
opened at anyime. This introduces theseed of a possibleecondaryplot that
the system can use at latgages tcsatisfy the plothooks ofthe Storyteller.

The presence of a Casual Gamer has playeganoin the algorithm.

4 Conclusions

Although thesystem isnot fully-implementedyet, the progress so faoints to
a reasonable solution to the Interactive Dilema. Oncefitlig developed, our
approach has applications for every projddt islooking for heuristicsand
algorithms totackle the interactiv dilemma on IDSystems.

We intend to make the systeavailable on the web tket the people play
and study the effects of treitomated director on the game.
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Narrativity of User Experience
Presence as Transportation in IVE Based Narrative Systems
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Abstract. This paper discusses how the conceptaofativity can be applied to
the nature of the performativexperience inlVE basedparticipative storysys-

tems. VR technologyaffords anexperiencethat has astrong narrative potential

provided the design andvaluation are dondrom a user centred perspective.
The concept opresenceis discussed in relation thterary, film and perform-

ance theoriese xplanation oftransportationin a fictional world.

1 Introduction

The keyaspectthis paperwill addressconcerns the easure oharrativity in user
experience. In thetudy oflVEs the closestoncept and measure for the purpose is
that of presence.As a conceppresenceenables us to understand the experiential
peculiarities of the VRmedium. As ameasure it indicatethe overallquality and
success failure of the experiencereated in VR. Té central thesis dhis paper is
that in the context of IVEbasednarrative systems th&tudy ofpresence needs to be
viewed differently. Amongst theobjective measures opresence, technologies of
measuringaffective states can nadnly provide a strongndication of thequality of

the experience, batsoprovide abasis forreal-timemanagement of narrativarder.

2 Presence, Transportation, and Narrative Potential

An important prerequisite for narrativity in tfietional world is theembodied sense
of being thecharacter performed, and teense obeingthere in thdictional world".
This aspect of the experience of narrafietion hasbeen referred to by the use of the
termtransportationas indicative oimmersionin the fictional world. Therime expe-
riential characteristic of experience in IVEs, the concept and measymesance,
indicates arencouraging possibility dfansportation.For the purpose of discussion,

Y In performance arindividual takes on thedentity of the charactewhile simultaneously
lending heridentity to the chracter. Being <in charactere is nost identifying with the role
but embodying anéhhabiting it [21].

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 55...60, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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in this paper, will use theterm transportationto indicatepresencein a fictional
world, anddistinguish itfrom the latter on theissue of assumption & character
identity.

The assumption dhe espirite of the characteole played by the user isfanda-
mental aspect ofharrative experience. It igelated topotentiality ofaction and its
meaningfulness. It iboth the objecand theresult oftransportation.It is intimately
related to our sense lbéing there anchakes tle fictionalvirtual space «glace?.

In VR, user experiencis characterised blgeingenveloped in a 3Bpace(immer-
sion)inducingsense opresence. Thhighly nebulousconcept an@&mpiricalmeasure
of presences used to indicatansportation [25]. Transportatioin presence studies
has mostly to do with theense obeingphysicallyrelocated in airtual environment
[2], [5], [10], [22], [27], [29]. Theconcept opresencehowever,extends beyonplist
the sensory perception bbéing in an other-than-reapace. AsBBioccaputs it «at one
point intime, users can bgaid tofeel as ifthey arephysicallypresent in only one of
the three placeghe physicaknvironment, thevirtual environment, or thémaginal
environmentPresencescillates between thesiereepoles.Z[2]. O«Brien et al.have
linked presence to theoncept ofinter-subjectivity [18], [25]. Presencaéeeds to be
viewed andmeasured in theontext ofthe wseres assumptioaf a virtualidentity and
simaginale persondn otherwords itneeds to be vieweith relation totransportation
into a fictionalworld.

PsychologisRichardGerrig presents a metaphoricatcount of thesperformatives
act of reading that is indicative of the stewperience asjaurney|7]. | will build on
Marie-Laure Ryanesdiscussion[20:93-94] ofGerriges metaphor imelation toviews
on presenceGerrig explains the concept efansportation in terms of the experiencer
travelling[7:10-11] to thefictional world:

1. the traveller is transported. the reader is taken to a story world, and sthe text

determines his rolé this world, thereby shaping his textuaentitys [20:93].

The extension athe sense dfeing there to theense okinhabitinge aposition

in that eplacee isnecessary to defing and measuringresence imarrative sys-
tems.

2. by some means of transportatiarthe mediation becomes the means of this

transportation. The identity and the role degermined by thaffordanced8],
[25], [33] in theenvironment. Current VRechnologies can beategorised in
terms of the possibilities and constrainffered by the inpuénd output devices
[23:25-43]. The four main categories ardesktop VR, Binocular Omni-
Orientation Monitor (BOOM), CAVE and Head Mounted Displays (HMD).
Theseoffer threetypes ofembodied experiences:
a. Disembodied: e.gmultiple @meraangleviews of the protagonist and her
actions in heenvironment
b. EmbodiedThere-body: e.g. over the shouldéew or camerafollowing
protagonistsort ofvisual perspective of the protagonistsrld.

2 «Space liesopen; itsuggests theuture andnvites action. Enclosed andumanisedspace is
placeZ30:54]
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c. EmbodiedHere-body:e.q. first person viewfrom inside the body of the
protagonist.

VR technologieneed also beiewed in terms of thelegree ofvirtual embodi-
ment (thereplacement athe real with a virtualbody). TheCAVE, then would
require a higher willingness on the part of theer in the assumption offe-
tional identity. HMDs areinherent with thepossibilities of astronger sensef
virtual embodimen{12] andpresence. It can bargued that the possibility of a
virtual body supportstransportationin the same way as the adornmentas-
tume and make-up @neasing the creativpossibilities of the narrative experi-
ence. It is cleathat thedegree anchature ofvirtual embodiment has direct
impact on thedegree andhature ofnarrativity in performanceThe degree of
virtual enbodiment as representativetbé quality of @arrativeexperience may,
however, not beelated to theawareness déchnological mediatiofi33].

. as a result of performing certain actionghe experience of transportation is not
passive, but isletermined byher actionssThe readeresnjoymenthusdepends
on his own performance[20:94]. Thequality of theexperience and its narra-
tivity depend on the useres actions afebire within the slawse of thestory
world [25], [33]. This, howeverdoes notmean that the VEhould mimic eve-
ryday reality; the VEshould enabléhe formulation of reality construcfl7] or
a eworlde [11:90-91]. Transportationthen, extends Witmer and Singeres in-
volvement andmmersion basedoncept of presend®1] andincludesSchubert
et al.ss conceptualisation efnbodied presenc4]. This indicates that dun-
damentalaspect ofachievingtransportationis being ableto conceptualise the
laws governing thestory world. Our reconstruction of the lawsverning the
fictional world will be formed not souch by informationpre-briefing) as by
smaking things happene atdimanisinghe events.

. The traveller goes some distance from his or her world of origin, which makes
some aspects of the world of origin inaccessibdhe. adapts to the laws of this
world, which differ tovariousdegrees from th&aws of hisnativeworlds. The
construct othe story worldspecifies «the rulethatguide the construction of a
valid reality models [20:95]. Transportation,then,implies nojust thedegree of
sensorydeprivation[12] of realworld stimulus, italsoimplies a surrender to the
virtual one. Whéher wecall this sthe willingness tosuspendlisbelief [29] or
the active creation of beli¢16], it indicates theasychological dimension a@&x-
clusive presencf8]. Transportationimplies presence thefictional world ef-
fected by awilling act of suspending the redleaving it behind as it were.

. The traveller returns to the world of origin, somewhat changed by the journey.
Schechnemwhile discussingperformances in theatrelistinguishes theninto
stransformatione - wherein performers arehanged, andstransportations -
whereinperformers andudience are stakesomewherethto adifferentvirtual
world, but returrback to ordinanfife at the end21]. Experiences dfiction are
characterised by thawareness of fictionality, atome level weknow that we
will return to thereal world. Thus, presence is neveomplete andhis aware-
ness of thémpendingreality has a part to play in the whole experience.
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In the abovaliscussion wéhaveseenthat a highdegree of presenaan be related
to the potentialityof narrative. Howevemperhaps a welloundedconcept opresence,
one moreindicative oftransportation,will be necessary for systenaming to pro-
vide narrativeexperiences. It is alsevident thatransportationmight not beémmedi-
ate, andvouldrequire swarming up<efore the system angerplunge into narrative
emergenceAnother inherenimplication ofnarrativeemergence ishat a measure of
presencavill be critical in maintaining /fensuring the narrativity @mergence. In the
following section of this paperwill use thetermpresenceas inclusive ofranspor-
tationin a story world.

2.1 Measuring Presence

Most theories ofpresenceagreethat it indicates asubjective sensation of sbeing
thereZ consequentlymostcommonlyusedmeasures are based snbjective ratings
based on skteporting. Whilesuch measures elucidate thpenomenology of im-
mersive experiencesthey remain post-testmeasuresdependent ormemory of an
event[4]. In the context ofemergeniarrativesystems, such measures are moth
help. In participativeemergence, a system needgtode theprogressiveadaptation
of narrative statein relation to theuser statg17], it needs a antinuous reasure of
presencaluring the experienceDillon et al. [4] suggesbbjective neasures to study
presencaluring theexperience.

Since people tend to respond to mediated stimuli as if it were unmediated when
they experience high levels of presence, observation and inference of their behaviour
could provide an objective measure of presence [19], [25]. While it is trupriet
enceis acomplexmentalmanifestation anghysiological measurement can map-
ture its entirety[26], research has attempted link specific behaviours or mental
phenomena to the aagence omon-occurrence afpecificphysiologicalpatterng|3],
[14], [15]. MeasuringElectrodermal atvity (EDA), cardiovascular diwity through
Electrocardiogram (ECG)muscle tensiorthroughElectromyogram(EMG), changes
in Blood Volume Pressure(BVP), respiration, and recognising emotiotisrough
involuntaryfacial muscle activity caalso beused toindicateintensity andsfamilye
of emotion.[1], [4], [6], [9], [13], [32]. Emotional engagement is amfailing indi-
cator ofpresence. Emotions viewed the context in \Wwich occur is arunfailing
indicator of thgprocess ofmeaning creatioftransportation).

3 Conclusion

In this paper | havéooked at thecore aspects afarrativity in the context of user
experience in IVEs. Whavealso seerthat thepre-requisite tanarrativity in partici-
pative emergence is presence (transportation) inntieative world. Inso much as
emotion is a basifactor in thecreation ofmeaning, and awstitutes the most plausible
measure opresenceemotional engagemebecomes thgrime concern in the narra-
tive process. Thearrative potential oéxperiences in thenedium arerelated to the
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kind anddegree of virtuaémbodiment, andharacteidentificationmade available.
Creators osuchsystems tarefore need teonsider user emotion and itsntéextual
role in theperformativeposition the mediatingechnology affords. Theoherence of
the erealitysconstruct of the narrative world &so critical inmaintaining and en-
hancingpresence isuch systems.
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Abstract We describe atsdy which exploresalternativemeans of communi-
cating decisionpoints in an interactivenovie. The twovariants sed novel,

non-disruptivecues embedded in tmovieitself: a fade tdlack andwhite and

a zoom effectaccompanied bysubtle sound cuesBoth the interactivity and its
presentatiorwere received veryositively in trials andperceived toenhancing
the experience of theovie greatly, despite thdact that notall viewersrecog-

nisedinteractionpoints easily.

1 Introduction

Interactivemovies have been produced since the at least @8€@s. Their develop-
menthas, however,save a fewexceptionsbeen frustrated bg combination ofech-
nological limitations and bythe competingpossibility of more powerful engagement
and illusion of control over storyworldpromised byvirtual reality (VR) storytelling
environments. Today, the delay in VR materialising asaesessibl€form of enter-
tainment andechnologicaladvances havseen the re-emergencginteractive movies
as a significanéntertainment possibilityrurther, ina worldwhereentertainment is no
longer seen asa passiveexperience, buslso asexercising the power of transforma-
tion, theidea of personalised experiences of dramatic movies appe@siral pro-
gression fran traditional film storytelling.

The new formatbrings with it creative possibilities, but alssome significant
challenges. Irorder to make its experienceomthwhile, it isnecessary tanderstand
the elementsvhich canmake itenjoyable, the@mplications ofadding the power of
interaction to draditionally unilateralactivity (viewing), andfinally how design solu-
tionswork best to tie narrativdilmic representation andteraction together.

The currentresearch combinesoncepts fronfilm and interaction design to in-
vestigate aelection of such issues. prarticular, itexamines whethesind how an in-
teractive movie interfacean preserve the pleaswkinvolvement in narrative worlds,
associatedwvith traditional movies, whilst supportingthe participation of viewers in
the shaping of theiown experience of theseorlds and theverall story. By its very
nature, interaction in movies iglisruptive to narrativemmersion: viewers are dis-
tractedfrom the story and theiinvolvement in thestoryworld tofocus ondecision
making andsubsequenpossibilities Theusual approach to interactivenovie inter-
faces increasdsirther theeffects ofinterruption bystopping the narrativand waiting
for interaction, and bydding graphical artefacts #dert viewers ofdecisionpoints.

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 61...67, 2004.
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One of theaims ofthis work is to explorealternativego interruptivedecisionpoints,
and to establish wheth#nesealternatives camprovide for better overall experiences
of the interactive movie format.

2 Non-intrusive Interaction for Interactive Movies

This sectionbriefly discusses thevork of the fewdesigners of interactive movies who
have explorednteractionmediatedwithout explicit cues. Favre, foexample, suggests
that, in parallel narratives, the ctier interactivity could be acharacterleaving a
scene giving theviewer the opportunity tdollow or staywith the remaining charac-
ter(s) [1]. GuyVardi [2] explored asimilar notion: byclicking oncharacters, viewers
can see a storoughtheir point of view. This idea ofturning charactersnto links in
parallel narratives isalso present in Margi Szperlinges interactiveovie Uncom-
pressed3]. Interaction here is possible only with visually eactiveZ characters: they
spulsateZ from a bright to a normal colour, indicating decision points.

Perhaps thenost polific designer ofnnovativeinteractive interfaces fanovies
is artist Chris Hales. Hales hdeveloped aseries ofinteractive moviesjn installa-
tions andCD-ROM, which convey interaction idiffering, original ways. In @eries of
piecesproducedbetween 1995 and2000 [4], he eplored the idea ofurning scene
objects,people and thevhole filmic frame into links.These areactive only atbrief,
key times, anclicking onthem (ortouching, in thecase ofinstallations) auses the
movie to respondCues argjiventhrough sounds;olourful, vibrating sthingsZ against
a duller background, focus angoint of view metaphorsspecial effects orsplit
screens, or are nprovided atall: viewers arenformed thatsomethings ae interac-
tive and are left texplore the movidramelooking for them.Halese approaches pro-
poseinnovationswhich explore howbetter toutilise interaction to transmitmessage,
to provoke insights, to challenge whmabvies should be, to tedtoriesthrough viewer
participation andesponse.

The currentresearch exploreBirther howsome ofthese solutions cue viewers
for interactionwithout insertingelements exterior tthe movieworld; and,more spe-
cifically, whether thisapproach, applied to moempletedramatic narrative struc-
tures, can reducaterruption to narrativémmersionduring decision pointslt also
provides an account ofiewerss reactions tothese concepts, aelementwhich is
missingfrom publishedaccounts of most of the wojtkst discussed.

3 The Integrated Interface and Its Evaluation

The intention othe design andevaluation work was texplore thegeneralpotential
and challenges of the integratederface approach ian interactivemovie, Embora.
We shouldacknowledgethat this is not dinished interactive movie, but a tsdyZ
piece,constrained by implementatidime, the creativéalent andamateufilmmaking
skills of the first athor and the talerdf the volunteer actorsEmborais a branched,
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node-basedsee [5], for a comparison oharrative structures)interactive movie de-
picting the storyof two people struggling to cope witttheir relationship. Events,
rather than temporaequence, are the keydo understanding of the charactdrgls
and tribulations. As thstory progresses;ausalrelationshipsbetween events can be
inferred. In thelast two sceneshowever, a temporgberspective provides closure to
the precedingvents.

The story is viewed as a sequence of nodes of approximately two minutes each -
the first and last nodes being exceptions (3 and 1 min. respectively). The movie has
ten nodes ittotal, six beingviewable in any one ssion,lasting atotal of 12 minutes.
The intention is to provide well-roundesgigments oihformation before everyinter-
action point. Theopening nodelamiliarises viewers with thenain female character
and allowsthem to erecentree their world around the characiansr. The subsequent
nodes, whichcompose the storyss developmeet se,are organised in twdefault
routes. Theseulminate in thesameclosing scene. At the eraf each node a decision
point is reached:viewers mayremain passive and view tmext default segment, or
interact and view an alternative node,shewn inFigure 1. The ploitself remains
unchanged; what varies is timformation presenteth viewers. After experiencing the
movie a first time, viewers mayecide tore-experience it by interacting different
points, filling the gaps as in jigsaw puzzle. In totathere are 1ossibleviewing
combinations. The movieses DVDtechnology and responds &osingle pressn the
OK button (orENTER, depending oplayer) on theremote control (or on-screen
control ifviewing on a omputer).

- @
O decision point S
& default path ‘ T e

_

alternative path

Fig. 1. The structure of the movie

Two maindifferent versions of the movie werdeveloped, withdiffering integrated
interface solutions fordecisionpoints but followingthe overall structuredescribed
above. The two areeferred to here byames mirroring theiapproach: <Black and
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WhiteZ, andeZoomZ. Athird version,sCutsZ was als@roduced, buthe effects
proved toosubtle toattract notice in a pilot trial and was matrsuedurther.

In the <Blackand WhiteAversion, at the end of nodes themerafocuses on a
significantobject in thescene fromdifferent angles, in anontage ofeasonably fast
shots ... ¢. 1.5 to 2 seconds. fictures faé fromcolour to black and white. At the
end of eight toten seconds thpicturesfade outaltogether, andhe decisionpoint
ends. In theZoomZ version, ashe camerdrames the significanbbject, itsteadily
zooms inuntil the image losedocus and fades out. Simultaneously, sourejge-
sentingeechoesZrom thealternative scene cdre heard. Thintentionhere is to rein-
force decisionpoints, anchint at thecontents of thelternative scene. Since thgslu-
tion is visually subtle, and the sound might initiatiguseconfusion,decisionpoints
are longer in thdirst scenes ofhe movie,giving viewerstime to perceive and inter-
pret the pattern change.

3.1 Evaluation Procedure

The objective of thestrials was togather qualitativelatawhich could help to estab-
lish (a) whethersubtle decisionpoints could beimplementedwhich did not disrupt
narrativeflow and consequently involvement; (b) whether the interactieelf was
engaging; and (cjvhether the overall result wahjoyable. Tervolunteers ofmixed
age andgendemarticipated None hadseen arinteractivemovie with narrativebased
interaction, and mostad only slightappreciation othe concept oihteractivemovies.
All were nevertheles$amiliar with interactiveapplications irgeneral. The trials were
carried out in aoom equippedvith a comfortableseat, atelevision set and a DVD
player .Only oneviewer was in the room at one time,

Each participantviewed one version of the movidwice, Viewers were briefed
about how tause the remoteontrol, andadvisedthat cues forinteraction would not
occur throughinterfacegraphics, buthroughchanges in thenovie itself. They were
also toldthat the movievould beplayed twice.and interactiowould not be enforced,
but left totheir discretion. Théntention was tocapproximate theonditions ofhome
viewing. Also, taking into account therief duration of themovie, asecond run al-
lowed for ahigher involvementvith - andunderstanding of - thetory. The researcher
sat at the back of the room, st viewerswould not bedistracted or tempted to con-
verse or seekeassurance. At decision points, thete the story followed ... and there-
fore whether interactiohad takerplace .was noted.

Betweenviewings semi-openquestionswere asked to explore viewervel of
recognition of cuesTheserelated towhether theythoughtthey had interacted (and
beensuccessful), when thethoughtthey had interacted, and whether ttielf they
had recognised decision pointalso at this point all volunteersvere offered the
chance to either skip théle sequence of the opieig scene oplay themovie again
from thevery beginning. After theecondviewing, further seni-openquestions gath-
ered information as to viewerseverall impressions feelings ofenjoyment and in-
volvement, andpecific reactions to the way in whigfteraction wasnediated.
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4 Results and Discussion

At first sight, recognition of the decision points in the Black and W(&®/) version
seems tdhave beemmore successfuhan in theZoom version. Fourviewersrecog-
nised the BW decisiopoints againsthree of the Zoom; two viewers recognised the
BW decisionpoints intheir first occurrence, aspposed to oneiewer for theZoom
version.However, thedata arenconclusive. The appareatlvantage of BWs based
mainly on oneviewer, whorecognised cues dirst appearance, bditom changes to
narrativepace. This could beinterpreted ashowing that thesolutions a relatively
similar in terms of overalbubtlety. Neverthelessqgualitativedata doesndicate adif-
ference in response to BW addom versions. One viewer describdte BW solution
as being tombvious ... no similar commeptmefrom viewers of the other. Also,
more viewersfrom theZoomversionsaid theywould have benefiteéfom someprior
indication as towhat tolook for thanfrom the BW. Noviewersthought thecues
themselves werdistracting. Most viewers volunteered thutying close attention to
the story andrying torecognise cuesreated a@eeper sense ofvolvement.This was
one of the mostinexpected and valuablandings from the eacise, in terms dflus-
trating the potential of the approach.

Viewing-to-viewing comparisornreveals a considerablariation inreported ex-
perience. In geeral, viewerglescribechavinggreaterinvolvement with the diracters
and the story on theecondviewing, whenthey had understood the nature oféxpe-
rience and had had time to connect (or re-centre).

4.1 The Integrated Interface

There were both positivand negativeeactions to ta interactiveinterfaceitself Of
the negativepoints...thdime it took toidentify clues, and not knowing what took
for ...unfamiliarity withboth the notion of a gphic-lessinterface, andhe format it-
self, mayhavecontributed to thalifficulties found. Thegraphical user interface, de-
scribed byJohnson(1997) as thedominantartistic formZ of thedigital age, is domi-
nates expectationsf what interactivity slooksZ like - still strongly associatedvith
computers and their graphic icons, buttons arafaphors.sUsersZ arealso accus-
tomed to beshownclearly what to do. It istherefore to bexpectedthat afirst en-
counterwith a differentapproach to thénterface,and consequently different con-
cept ofinteraction, must require @ertainadjustment.

As to the format itself, the lack gireviousknowledgecarriedwith it few (or
mixed) expectationgbout howiewerscould effectchange anghapetheir ownexpe-
riences. This meant thatewers experiencethe moviewith fresheyes, but alsdhat
perception ofmessages and desigmentions wasopen toequivocalinterpretations.
What viewersperceived aguesvaried from individual to individual.Somenoticed
the photographitechniquespthers thechange impace, othershe prolongedittention
given to storyworldelementspthersenaturalZpoints such as ends sfenes)Some
found cues where there were none, and a few completeyed thaeal cues for in-
teraction. A fewnon-interactive instanceseemed tinvite tentativeaction. In thevery
first sceneas themain character enters her home, the viegweaken on a tour of her
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privatelife via rooms andbjects which testify to thexistence o relationship, for
example. While thentention was to familiarize theaudience with thecharacteres
world, the attentiompictures and object®ceived mayaveseemed tdndicate added

value, andmost viewersseem tohaveperceivedthem as naturgboints forinvestiga-
tion. This illustratesjust how citical the overall consistency of treatmentwben cre-

ating interactivemovieswith integratednterfaces, but ihighlightsnumerous, exciting
creative possibilities.

The absence of aextra visual interactioayer seemedwith one exception, to
have been received verpositively. Notonly were theintegrated slutions said to
*belongZ and teose nanterruptiveeffect; butthey were also ratl as providing a
challenging, involving anéngagingexperiencecontributing to theenjoyment of the
movie as a wholeParticipation, through thperception of meaangful events in the
story as cuesseemed to be thieey. This was an extremely promising response, con-
sidering the limited qudy and experimentainature of the production. Thefidiring
levels of perceptiorirom individual to individual are, however, agreat challenge in
deciding what cansuccessfullyconvey interaction whilestill maintaining theexcite-
ment of the spersonaldiscovery of cuesWhat is toosubtle forsome istoo obvious
for others. This may be mitigated, lessartificial contexts, by the fact that viewers
would usually have access tasomeprior information about thenovie they bose to
experience.

5 Conclusions

Theseconclusions ar@mecessarilyrestricted by thescale of theexercise and thquali-
ties ofboth theEmboramovie itself and the small number of viewénsolved in the
trials. However limited, thdindings doneverthelesprovide somevalid information
for understanding the potential thie integrated interface approach:

e Overall, theintegratedinterface approachdoes have the potentiato minimise
interruption. Notonly that, it can stimulateiewers to bemoreinvolved with the
story and engaged interaction,playing agreatpart in thepleasure viewers take
from theexperience.

« Differencesbetweenversions themselves didot conclusivelyaffectimmersion
and engagemenHowever viewersyesponseseem tosuggesthat the subtler of
the two, the dom, pesented a highdevel of «distractionZ on the firstiewing,
due to difficulties irrecognisingcues.

e The recognition otuesseems to be, igeneral,influenced byprior knowledge
and expectations of viewers; additionally viewers H#terent views regarding
how difficult they wantedecognition ofcues to be. This presenmtentially, the
greatesthallenge for authors trying teach wide audiences.

s The enjoyment of thenteractive movieexperience istronglyrelated to how suc
cessfully the differentomponentlements are combined.

Finally, viewerswere excited by thpossibilities of the formaitself, intrigued by the

idea of participation, anleen to experience morélso, the commercigbotential of

the format for DVD delivery wakighlighted, aviewers showed interest breing able
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to take the movie home and explore all interactive possibilities, experiencing the story
in full. This is a very promising prospect indeed, considering around 40% of Holly-
woodes revenue in 2003 came from DVD sales and rental alone.
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Abstract. This paper presents the VIBES (Virtual Behaviors) framework used
to simulatea evirtual brainZ capable of generating, in retime, behaviors for
virtual characters. The maiariginality of VIBES is to combinaisual behav-
ioral animation techniques wita learning engineased orlLearningClassifiers
Systems in ordeto obtainactorsthat can ¢éarn how to adapt ttheir dynamic
environment and hovo efficiently combine knowrtasks in order tgerform

the useres tasks. VIBES isnaodule of the V-Mar[1] charactemnimationsys-

tem developed in th&rame of theV-Man project supported by thEuropean
Commission in thdrame of the 5th frameworkrogram.

1 Introduction

One important objective of theesearch irvirtual storytelling is to provideéntuitive
systems tadirectvirtual actors.This can be done bysinghighly scripted scenarios,
usually assisted byeactive systems for motion, thetcurately drive botthe anima-
tion and the behavior of the actd&12]. Theresults ofsuch approachehave been
proven to be fairlycorrect and thectors arausually perceived asather autonomous
and intelligent because they able toplan amore or less complegourse ofactions.
However, these behaviors are maintyenerated deterministically. There might be
some casesvhere theactorscannot respondorrectly to the useresxpectations. If
they encounter any situation that is unexpected bpdhptedbehavior, theycan not
choose armaction that is consistewith the userssdirections. They can notreally
adapt. In order toffer them thisaptitude, we must introduce a way to make them
learn how to actoherently (inaccordancewith their capabilities and theienviron-
ment) tofulfill the operatores orders in argituation. Besides,extending the auton-
omy of the actorsvith adgtation capabilities allowshe process oflirecting to be
performed at a higher level (the user can proVidezy goalssuch as sgo near the
windowZ)because the actor might be afledetermine the necessarytiags.

Our approach iso build aframework thatepresents avirtual brainzZ forvirtual
actors.This architecture icalled VIBES (Virtual Behaviors) for itsmain purpose is
to makethe actordehave in an autonomous aintelligent-like way. Its content and
structure are inspired by the abilities of real humans and attempt to deal with some of
the constraints angealbeing could face.

To thisevirtual brainZ weadd learning aptitudbased on the perception of thietual
world and the evaluation of itstatesagainst theactionsthat thevirtual actordecides

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 68...78, 2004.
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to perform inorder tocomplete goarticular task. The chea learning technique is an
evolutionist systenknown asLearning Classifier Systemthat asbeensuccessfully
used insomebehavioral animatioprojects[5,11,21].

This paperfirst gives a briefoverview of theVIBES framework introducing its
four main components and the#spective role imrder tosimulate theperception and
the cognitive activity of the virtuahctor. Then, it presents thproposed le@ing
method and how it is integrated in the VIBE&mework.Finally, the resultssection
shows thebehaviorsproduced by theassociation ofthe VIBES framework and the
learning engindased oriLearning Classifier Systems.

2 VIBES Overview

2.1 The Virtual World

The virtualworld of thevirtual actor canconsist ofvarious kinds otlements. These
elements can represeahything from a contextualinformation (this zone is the
kitchen, it iscold here, asound), to another actor and iitdateddata(size, designa-
tion, abilities...) or anyelement of the sdprops,background, wallsetc.). Themain
function of thevirtual world is to maintairthe list ofthese elements up date taking
into account the activity of the worlehtities (i.e. actors) or the user. The way the
virtual world will be perceived and interpreted by thietual actorswill only depend

on their perceptual abilities.

The World e
v
Agent Status System Task Manager
isiti D Memoary percept Order to execule
I Acquisition Sensors l
I Perception Filters | > lI-| Intemal status == e

‘ [}

, Cognitive Filters |

F 3

Decision System <
Perception System I:l
=0 =0

- linked hierarchical behavioral
modules

- new task selection

The World #————— - new action decision

v

Fig. 1 TheVIBES framework

The figure 1 shows the virtubkhavior engine foa uniquevirtual actor. Thisengine
is actually asort ofvirtual brain organized ifiour main elementshatcommunicate
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with each others via appropria®mmunicationslots. Itsmain goal is toproduce
actionsthat the virtualactormustexecutewithin theworld in order tofulfill any un-

derstandablerder given by theuser, anyother virtualentity or resulting from its
internal activity.

2.2 The Task Manager

The role of the task manager is dontrol the virtualbehavior engine byollecting
and handlingordersfrom the possible sources anbly triggering their completion
process in &oherent anaonsistentvay. There are thredistinct sorts of sources for
orders. Thefirst one is theuser of the applicationthe second isanother actor or
another elemendf the virtualworld, and thdast one is theirtual actorhimself. The
task managestores the orders dist of orders in a tree-likstructure as anavhen
they are collected. Then, itiggers the divation of the decision-making process
linked to thefirst digible order(i.e. thefirst orderthat iscoherent and relevamiith
the current ourse of actions). If thprocessing of thiorder generates new tasks to
complete,they arestored aschildren andbecome thenext eligible ones. An order is
considered agprocessed if it issuccessfullyperformed or if anexception has been
thrown by thedecision agine. Finally, asubsumptiorengine [2]allows theactor to
prioritize orarbitrate theprocessing ofompetitive ordersif necessary.

2.3 The PerceptionSystem

As for any eintelligentZ system, the virtuattormust have a set efell definedsen-
sorsthroughwhich theenvironmental information igathered theprocessed irorder

to be correctly interpreted by the decision system. The perception system consists of
three parts. Thacquisition sensorensure théntegrity theworld-agentseparation by
creating an abstract descriptiontbé worldin a formalismthat thedecisionsystem

can understand. Theerception filterssimulate the physical sensors that are required

to sense (see, touch, hear, smell). It is also possible to add more sophisticated sensors
in order to simulate night vision or altered perception for example.cdheitive

filters are strongly bound to the decision making system: they will analyze and com-
pute data received from the perception sensors in order to only provide the decision
making systemwith thedatathat arerelevant for the ampletion of thecurrent task.

2.4 The Memory System

The memory system has two méimctions.First it stores, as percepbjectsZ, any
information acquired about the elements of thwrld. This constitutes theactores
representation of the world and the knowledge he has acqBiesiles, wentroduce

a notion of pesistence antielieving that will beuseful forlearning routines.

Then, itkeeps a record of theonsecutive internastates of thevirtual actor, essen-
tially the answers to theuestions:*What do | want todo?s, *Whatam | doing?Z,
*How do I feel?Z, andWhat do | like?ZThis isessential to trigger netsehaviors due

to inner stimuli(like hunger or borrow) or to maintain consistence while executing
complextasksinvolving thesequencing ahany actions.
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2.5 The Decision System

The decision-making engine isetltore of thevirtual behavior. Itspurpose is to de-
termine a set of tasks actions toperform inorder tofulfill the orders collected by
the task manager. It consists ofet of stand-alone behavioral modules dedicated to
the completion of ainique associatedorder. Considering thatintelligenceZ is the
confluenteffect ofmanyunintelligent omponentgd20], the deision system ibuilt as

a bottom-uparchitecture [2]that can not onlysupport elementaryeactive behaviors
(«do a stepZ «grab the ballZ) kalso allowthem tocoexist and tacommunicate co-
herently inorder to generatenuch more complex onegePlay footballZ, *Feed?).
Thus, thedecisionsystem can be considered a complex tashetwork [23] of be-
havioral modules thacan triggereachother in order to complete their own associated
task.

3 Learning in a Virtual Environment

Under theuserssdirections, anautonomous virtuahctor will have todecidewhich
course of actions to take in order comply consistentlyvith the operatoregxpecta-
tions and within the virtual environment Usually, behavioral frameworks for
autonomousagentsfrequently usesoth reactive and deterministagystemgo animate
virtual agents.Thesesystemsgive generallygoodresults but lak of adaptatiorcapa-
bilities. Indeed, a virtualagentruled by deterministic or reactivéehaviors can not
adapt to unexpected situations or a dynamic witrdd might notfit exactly with the
solving method or theforecastedsituations. Introducing a learning mechanism to
generate complex behaviors allows actors to adapt to géhgironment inorder to
find by themselvesusing theirknown capabilities, how to perforrfor not) the re-
questedtask. Twoprincipal kinds of adaptivelearning systems areaisually used to
generatebehaviors in dynamiwirtual worlds, at interactive frame rate: the Neural
Networks and the LearninglassifiersSystemgLCS).

3.1 Neural Networks

Based on the concept obnnectionism, neuratetworks are @iological metaphor
resultingfrom work incybernetic§17]. They have been successfullged by K. Sims
[22] and D.Terzopoulog[13] to animate virtualentitieswhose behaviorappear of a
surprisingrealism. Unfortunately, this research alsshowed the limits othis tech-

nique. Developing a behaviarannot be doné adeterministic wayand necessarily
goesthrough gphase of triming that is noeasily controllable.

Besides, th@erformances iterm oftraining fall dramatically ifthe desiredbehavior
becomes too complekinally, a neurahetwork,even if it stands for aobustbehav-
ior, remainsdesperatelyopaqueZ. Thémpossibility of extracting théeastinforma-

tion from it makes it hardlyscalable and seldoneusable.
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3.2 Learning Classifier System

A LearningClassifiers Systen6,7] is anevolutionary computingystemthatuses a
Genetic Algorithm [7]over a population of production rulda.k.a. classifiers) in
order toidentify asub-set of rules that caw-operate tsolve a given task. &over-
ing system[15] allows adaptation tonexpectedsituations, the modification of accu-
racy and pertinence of the rulepplying theQ-Learningconcept[14] ensures the
learning process of theystem, and the Genetilgorithm improves itsefficiency
producingpotentially more adaptedlassifiers.

Severalfactorshavemotivated the choice of LCS as a learning system. First, as a
rule-based system, the LCS stoitss knowledgeexplicitly. This allows theuser to
analyze the rulefor simulationinterpretatiorpurposes or, in moretechnicalway, to
manually add or modify the set afles inorder tocompensate &ilure in the im-
provement (GA) or inthe adaptatior{covering) proess. Besides, slight period of
learning could contribute toimprove ahandmadea-priori set ofrules that uses the
LCS formalism. Seandly, a LCS is likely to be used as efficient memory system.
Indeed, inaddition to the set of rules, a LG$ores thestrengthrecord ofeachclassi-
fier: this determineswhich rule is good or badaccording to thecurrentstate of the
environment, theéask toperformand, eventually, thesocialrules of theagentswirtual
world. Thirdly, a LCS carsolve classification problem@x: help theactordetermine
with which entity of theworld he has to interactith) aswell astaskplanningones
(ex: what theactormust do next tdully perform a task). Afterwardsyhile conceiv-
ing a behavioral module® complete @omplex taskpushing anobject ina crowded
dynamicenvironmentfrom A to B forexample) it could benore convenient tccreate
a set of trials and lghe virtual agentearn by itself how to do ithan toimplement
an inference engine (or arother deterministic systenthat computes all thesitua-
tions that the agent migkincounter Besides,when theuserconsidersthat thelearn-
ing process is completed, th€S can be transformddto asimple inferenceengine
similar to anexpert system or in &nite state machine.Obviously, converting the
LCS into an inferencengine oran automatorprovides VIBESwith some strong
advantages (mainly the computisgeedrequired forreal time applications) but it
also impliesto copewith the drawbacks (particularlgleterminism) of these systems.
Finally, using such &arning system is interesting asitables to providéhe virtual
agentwith somepersonality.Indeed,there could bemany ways tofulfill a complex
task and there iquite asmallchance that a classifesystenrandomly gesrated and
evolving with agenetic algorithm only aeesponds ta subset of them. Therefore,
even if ituses thesamewide variety oftrials to solve a péicular task,the learning
engine cargenerateslightly differentbehavioral modulesApplying these modules to
differentagents in th world grantghem a bitof personality ashey do noexactly act
as theimeighbors in thesamesituation.

3.3 Integration in VIBES Environment

Learning Chssifier Systems are integrated in VIBES as stand alone behavioral mod-
ules in theDecision SystemThe Perception Systemprovidesthemwith the state of

the virtual environment. Kcans entities as well as the virtual aotoier state in order

to create the messagjeat will be compared tahe conditionpart of classifiers. Ac-
cording to the providedhessage, the LCfroduces a new action to perform or a new
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task to completeDuring the learningphase, thelTask Manageevaluates theguality

of the plannedcourse of actions anthsks and gives the appropriatavard to the
Decision Systemin runningmode, onceahelearningphase is completed, tiercep-
tion Systenstill produces messagé®m the environment but the LCS in tHeecision

Systemacts as dinite statemachine, or an automatobecause it ogl produces the
best learnedctions (tle oneghatreceived the best markstil thetaskfulfillment.

3.4 Learning a New Behavior

As it has beersaid before, the decision systefthat drives thevirtual actor) is a
highly modular system consisting in a hierarchinatwork ofbehavioral modules.
The goal of eacthehavioralmodule is tocomplete ainiquetask that the user may
give. Thecompletionstrategy,inspiredfrom Minskyes work[20], and in acordance
with the bottom-uparchitecture of the DecisioMaking system, issimilar to the
one used in dynamic story-tellingystems, such aBlierarchical Task Networks
[23]: thetask tocomplete is decomposed in a sesobtaskqusuallythese tasks are
said tohave a lower levebf abstraction, thdesser onebeing thesimple reactive
action as*make astepZ for exampleghat must be fulfilled util the completion of
the main one.

Goto(Desfination)

Navigalion{Dmtinaﬂm]‘ ‘ MoveTo{NavPoinl) |

RemoveObstacle()

l Walk() ] ‘nmommauJ [ Push(object) l l Pullfobject) ‘ | Openobject) ]

Fig. 2. Subdivision orGoToZtask

The figure 2shows one ofhe hierarchical deenposition for thesGoToZ module.
This module iscomposed ofhree sub-modules: one timd the path to the destina-
tion, another to make thactor move between the navigatigoints of the computed
path and thdast to make him remove amnavoidableobstacle. Thdigure 3 $iows
how these modugeare combinetbgether to make thactor go tothe requested desti-
nation using theactions heknows (swalkZ, «avoid obstacleZepushZ,«pullZ and
«open?).

The mainideabehind the Learnin ClassifiersSystem is to generate a new behavior
that lets the vitual actor learn howto coherentlyselect andcombine thedifferent
behavioraimodules at itglisposal in order to generateplan of actions. ThHearning
system must bable tochoose among thexisting behaviorshe oneghat canfulfill

the task and itmustalsoplan acorrect and minimal sequence of orders to achieve its
goal. This isensured by the combinedfects of the LCSselectionstrategy, the appli-
cation ofQ-Learning principle and theewardingscheme. Given aonfiguration of
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GOTO
destination

Fig. 3. Processing diagram eGoToZ behaviorainodule

task to complete and thrales of thevirtual world. A correct actiorimplies a posi-
tive markand, on theontrary, an incorrect oroduces a penaltylhis reward, or
this penalty, isadded to thestrength of the classifidghat hasproduced tk action.
As the LCS proceedsirough its learninghase, theselectionrate ofgood ations
increases (because of theinforcement of thestrength of te productionrules)
while theincorrectones are more amioreignored.Finally, the rewardingystem
grants abonus eward according to thenumber ofstepsrequired to achieve the
intendedgoal. Granting ahigherbonus to theshortestplans ofactions allows the
LCS to converge towards minimal sequencehat avoids inappropriate auseless
sub-courses.

4 Results

The firststep in thémplementation of VIBES halseen tgproduce a set of elementary
behavioralmodules inorder tovalidate thearchitecture. The first resuliznly use
basicbehaviors suclas navigation,collision avoidance andimple interactionwith
objects selected byser. The dllowing results are the integration of the learning sys-
tem in VIBESwith the solving of asimple task: the viual actormust, according to
its hunger andastes, find a wayo feedhimself. Inorder to succeed, the actwill
have tofind gppropriatefood, find a way toobtain itand, ifnecessary, cook before
consuming it.

To complete this task weave used two LearninglassifiersSystems, onéo solve
the quest fofood and the other to determimgnich course of actions inase itneeds
to cook thealiment. These LCS arbased on aextension of Zerotlevel Classifiers
SystemgZCS) [15]. Theextended systentalled GZCS [5], is ageneralization of the
ZCS formalism inorder toallow any kind ofdata(integers, realjntervals, bits or
trits) to be used abketerogeneousomponents of condition arattion parts of the
classifiers. The override of thesual bitformalism usedavith homogeneousanditions
and actions allows easing thefinition of @mplexproblems.
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| ==l
[ Cand az ] [La] l
CEand AZ]
ond A I Bit Trit | Integer Ii Integear !
Condition Action Strength

chromosome chromosome

CSondNTAm] (5]

Fig. 4. Chromosomalrepresentation of a&lassifier for the EatSomethingCS: the condition
chromosome represents thelevant data of the world for theompletion of the task. It consists

of a Bit gene that indicates if the agent has selected an aliment to eat (0:false, 1:true), a trit gene
that indicates if it has grabbed the selected food (O:false, 1:true, #:whatever or irrelevant), and
finally an integer that indicates the state of the held aliment (0:unknown, 1 :uneatable, 2:raw,
3:cooked, 4:eatable). Theaction chromosomeconsists of oneinteger gene thatdentifies the

next indexed action toexecute. For convergenceatters, theselectedaction only applies to the

object of attentiorof the virtual actor.

Using thisnaturalrepresentation of theroblemsimplifies theinterpretation of the
production ruleobtained at thend of thelearningprocess. The end of thearning
process is determinedhen theLCS alwaysanswers accurately (i.eate ofachieving
success odetermining uneoidable failure =100%). Thefigures 5 and &how the
generatedautomatons onceachclassifierssystem hagompleted thdearningphase.
Both classifiergeceive agntries thestate of theenvironmentwhite boxes) and pro-
duce therelevantaction (greyboxes) tomodify the currenstate of thevirtual world
according to its specifications.

FoodSelected: false
FoodGrabbed: Imelevant
FoodState:unknown

FoodSelacted:true
+ FoodObtained:trus

FoodState: eatable

Fol true ted:trus

FoodGrabbed:false GoloGrab(FOOD) FoodOblained: true L GotoEat(FOOD) )_@

FoodSiate::unknown it

Cook{FOO0)

FoodSeiocted:trus
FoodDotained: true
FoodState: cooked

Fig. 5. EatSomethingAutomaton

Theseresultsshow severalinteresting factsFirst, thetwo automatonsgspecially
the firstone, provethat, with acorrect set o§impleruleswithin theworld (for exam-
ple, «to eatsomething younmustholditZ), the LCS caiselect anccombine a minimal
set of actions to complete tlagsociated task. Indeed, in first case, the LCgener-
ates arautomaton consistingf only four tasksamongst théwenty availablebehav-
ioral modules. Thesecondnterestingthing is that we cambtain complex scheduling
of tasks: in the secormlitomaton, if theactor chooses to cook its food in aven, it
learns how to put théood in it tocook it. Besides, the system has disen able to
generate a loop of wait actions ander to let the time to the food to be cooked. Fi-
nally, it isinteresting to note thatskilled user carimplementsuch problems iabout
one hour and a half aridat the convergingme ofboth LCS isabout terminutes on
Pentium IV 2.4GHz.
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DeviceSelecied:true DeviceSelacted e

DaviceType: STOVE ype:STOVE
FoodOn: false —-{ GotoPutOn [FOOD STOVE) }—‘C FoodOn :trae
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DevviceOpen -imslevant DeviceOpen imsievant

DeviceSelected: true
DevicaType :OVEN
| o 0 } *| FoodOn:inelevant
Foodin:faee froe
DeviceOpen: fales

[ Arue
DeviceSeiacted: true DeviceType: :OVEN
DeviceType-:OVEN FoodOn: e
FoodOx Foadhn::tns
Foodin: false DeviceOpon: false
Davicalpan:tue

—1 GosoClose|OVEN)

Fig. 6. Cook(FOOD)Automaton

5 Conclusion

VIBES complies with severatlifferent goals. First, itis compliant with interactive
framerate applications andnimationswhile being scalable enougto control a rea-
sonablenumber ofvirtual actors in thevirtual world. It also supports theifferent
methodsusually used inthe field ofautonomousgents to generate more or less com-
plex behaviors: reactive methofiz13,10], deterministic ones suchs scripts[9,12]

or finite state makines[3], andfinally evolutionist ones such as Learning Classifiers
Systems. The system can process &attavior as standaloneunit but italso allows
them to coexist andommunicatecoherently inorder to perform complex courses of
action. Then,VIBES, with the introduction of LCS asa main adaptive technique,
allows the learningVirtual adors can adapt their behavior according to the useres
expectations and to the marking systesing a set ofsocial rulesZ within thevirtual
world. Finally, the highlymodular bottom-up architecture allovike creation of
seamlessomplexbehaviors and offera high expandability to theystem.

However, the VIBES framework ha®medrawbacksFirst, therespect of theeal
time constraint igeally dependant on theelectedsolving method. Aadly optimized
algorithm or arinefficientmethod can considerably slaownthe behavioral engine
and the overalbystem. Thenthe learningsystem is based on avolutionisttech-
nique. So, the convergence of thestem toward an optimal setrales tofulfill the
task isneverguaranteedBesides, the modeling of the problem to solve and the con-
ception of thelearningtrials must bedone withparticularcarebecause atncorrect
modeling or an inappropriate sattrials may nojproduce theexpectedresults: even
if the LCS seems toonverge towards solution, theproducedoehaviorwill probably
be incoherent and irrelevant to ttesk toachieve.Finally, thesystem currently only
generatesndividual béhaviors, it is nowessential to generaggoup andeam behav-
iors in order toextend the rangef applications.
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Abstract. This paperdescribes theisage ofComputerGraphics and Interac-
tive, Digital Storytelling Conceptswithin the Virtual Human project and its
technical platform. Based on arief overview of theVirtual Human approach,
global aims andfirst R&D results, the Virtual Human platform istroduced.
Hereby, methods antbncepts for thauthoring environment, thearration en-
gine and theavalon player agenderingplatform areprovided as well as an
overview of the Direction and PlayerMarkup Languageused for interfaces
purposes betweendhe components$sinally, our current VirtuaHumandem-
onstratorrecentlypresented a€eBIT 2004 inHannover usinghese mthods
and concepts is described dndther R&D activities are pointed outithin a
brief summary and outlook.

1 Motivation

Virtual Human[11] hasbeen initiated asesearctprojectfunded by thé~ederalMin-
istry of Education andresearch. The global aim Wirtual Human is to combine
Computer Graphicsechnology provided bythe INI-GraphicsNet(FraunhoferlGD,
ZGDV Darmstadt and TU Darmstadtith speech and dialogygrocessingechnol-
ogy provided by the German Research CentetAftificial Intelligence (DFKI) in
order todevelop methods andoncepts fo erealisticZ anthropomorphidnteraction
agents. In addition, the thirdajor project partneFraunhofer IMK isresponsible for
the domain model of theikfual Humanapplicationscenario.

Whereasnteractive storytelling techniqueseaprimarily usedor the dialogue and
narrationengine as contralinit of the Virtual Human run-time environmentom-
puter graphicstechnology isused for photo-realisticendering andappearance of
Virtual Humancharactersvithin theVirtual Humanrenderingplatform.

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 79...88, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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Since theVirtual Humanprojectstart in late2002, anearly demonstrator has been
set up for summe2003indicating thebasicprinciples of VirtuaHumancomponents.
Anothermajor steprepresented thrst integratedVirtual Humandemonstratopre-
sented at th€€eBIT 2004 exhibition fair in Hannover providing aelearningsce-
nario.

Fig. 1. Virtual Human presented to the german chancellor Gerhard Schréder and Edelgard
Bulmahn,minister of the=ederal Mnistry of Education andResearch ateBIT 2004

2 Virtual Human Platform

From the technicgboint ofview, figure 2provides an overview of the majoompo-
nents of the VirtuaHumanplatform andndicates partneresponsibilities:

¢ The contentiayer consists of a domaimodel providing geometry, story
models and character modefgedagogicmodels, mediaetc.. Furthermore,
Virtual Humaneditors are used to creaspplicationscenarios and stories.
The output of theontent layer isa dory board.

+ The narratiorengineconsists of a storgngine [3] controlling acene en-
gine [8] and an improvisation modul. The output of thestory engine are
directionscoded inDirection ML for ...

o .. the dialogengine.Here, didogues amongirtual characters are generated
during run-time andsent to the playecomponent in form of Player ML
scripts.

« Finally, the playercomponentbased omAvalon [1] creates/renders the 3D
environment andends corresponding datathe visualizationplatform.

» Possible peculiarities afisualization platformsangefrom simple monitors
or web-basedpplication scenarios up toigh-level renderingapplications
to be shown on Rowerwall.
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Fig. 2. Virtual Human Platform .ComponentbasedArchitecture

The following setions describethese major components of thé/irtual Human
platform indetail.

2.1 Authoring

Apart from basicVirtual Humaneditors to control virtual characteiGDV in col-
laboration withFraunhofer IGDRostockestablisha comprehensive authoringne-
ronmentenabling authors toonfigureapplicationscenarioscreatestories andcchar-
acters(inclusive behavior andharacteristics ofirtual humans) or definénteraction
metaphors among virtuAumans antbetween users and the VH system.
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Fig. 3. Virtual Human Editors ... Firstersion poviding form basededitors (left) and second
version usinggraphbasedhierarchicvisualizationtechniquegright)

In addition to methods andoncepts developed for théirtual Human editors
within the VH project, ZGDV Darmstadt and-raunhofer IGDRostockbring in re-
sults of their ownstrategic research in tHeeld of graph basedisualization tech-
niques for tle creation of storytellindbasededutainmentapplicationsrespectively
methods and concepts for gabasednterfaces folauthoring environmentg].
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2.2 DML ... Direction Markup Language

DirectionML representsa XML-based script-language tdnitialize a scene. It de-
scribes all static sceritems suchas background position andorientation of the vir-
tual characters and the tiial camera. ThéirectionML is created by the afration
Engine and sent to the Dial&ngine to set up thscene.

Example for using the Direction ML: Scene Initialization

<directionML>
<object id="Background"> ....</object>
<user id="User"> ... </user>

<character id="Tina">
<position type="absolute"> <point x="-1" y="1"/>
<direction> <user id="user"/> </direction>

</position>
</character>
<character id="Ritchie"> ...</character>
<light> ... </light> < camera > ... </camera>
<scene name="greet_user">... </scene>
</directionML>

2.3 Narration Engine

The Narration Engine controlsoth thenarrative and thelidactic progress of aes-

sion. Forthis, the Narration Engine executesncurrently declarative story and

learningmodels,which are repesented aXML documentsThosemodels guide the
choice ofescenesZwhich are elementargortions of the variablstory line, usually

takingplace at asingle place and time.

Thus, during run-timestory creation, scenemre subsequentiallghosenout of a
pool of scenesaccording tatheir appropriateneswith respect to théearning and the
dramaticsituation.

From atechnicalpoint of view, asingle scen&onsists oXML-directions, formu-
lated either in DirectionML ordirectly in PlayerML(seenext paragraph). In the first
case, theengineissues abstract commands ttte CDE (Conversational Dialogue
Engine), which thereads theconversation accordinghgssembling sentences out of
data basenformation.E.qg., a direction to the CDE coulthve the meaning oflis-
cuss the composition of the sun in an Q/A-manner in 2 minutesh& second case,
the directions are concrete dialogue acts, togethtlr correspondinganimations,
which are displayeavithout further refinementThis is especially important faec-
tions where the author wants to defienery detail of the gestures and words of the
virtual humans, or fodialogues an@vents which canndie appropriately generated
by the CDE.
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2.4 PML ..Player Markup Language

The PlayeMarkup Language(PML) is a XML basedarkup Languagevhich takes
up conceptérom the RRL(rich representatiotanguage)10]. PML defines a format
for sendinginstructions(commandsfrom thedialog-manager to a 3D virtual reality
system (VR playeAvalon [1]). Additionally it defines amessageiormat which can
be sent to alayer orreceivedirom it.

PML scripts arestrictly scene-based. Acene describes the dmensionalspace
containingobjects andsirtual characters as wedls all possiblections forobjects or
characterge.g. movement, animatiorinteraction).

At the beginning of a nevgcene all statiobjects andcharacters areefined by
sceneDefinition scripts. During the sceneactions scripts describe aliun-
time dependenactionsdepending on theitemporalappearance. PMUistinguishes
betweenSceneActionsCharacterActions and WorldQues. Hereby, SceneActions
representctions depending on the virtual environméng. fade-in or fade-out of
Objects).CharacterAnimations amctions whicha virtual character caachieve (e.g.
talking, smiling, walking).

Altogether, PML isan abstracspecificationlanguage. It is independent of the im-
plementation of the VRlayer andhe virtualenvironment. But anplayersusedhave
to convert the abstradefinitions of PML to their own set abmmands.

PML is used as descriptivieterfacemarkup languagd®etween a dialog creating
environment(dialog engine) and the VRIlayer andsynchronizes alsteps ofdialog-
generation. In théirst step avery common representation thie dialogis generated.
In the nextstepadditional information(e.g. emotion,timing for lip-synchronization)
augments thelialog-skeleton. Irthethird step thedialog isenhanced byising fitting
animations like mimic and othanimations. The result issgriptwith abstractcom-
mands to the playavhich issent by the scheduler to the player.

The following example shows alightly simplified PML actions script. The
animation  tagsrefer topreloadedanimations, which are referenced by their name.
In complete PML the tagentence  would contain dist of phonemesincluding
their duration, which arenapped by thesystem tofacial animations, as well as a
source URL of an audio fileyhich containsgenerategpeech.

<playerML id="sl">
<actions>
<characterAct id="ca2">

<character refName="Sven"/>

<animation id="a3" refName="pride"/>

<sentence id="s4">
<text>This sentence shall be spoken proudly.
</text>

</sentence>

<animation id="a5" refName="progress"/>

<temporalOrder>
<seqg>
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<par>
<act refId="a3" begin="0" dur="4000"/>
<act refId="s4" begin="300" dur="3700"/>
</par>
<act refId="ab5" begin="0" dur="2000"/>
</seq>
</temporalOrder>
</characterAct>
<temporalQOrder>
<seg>
<act refId="ca2"/>
</seqg>
</temporalOrder>
</actions>
</playerML>

2.5 Avalon Player

Avalon isa componenbasedVirtual and Augmented Realitgystemdeveloped and
maintained aZGDV Darmstadt and Frmhofer IGD. Wthin Avalon thebehavior of
the virtual world is defined by scene graplfollowing and extending theoncepts of
VRML/X3D [2]: The scenegrapldescribes thgeometric andyraphicalproperties of
the scene awell asitss behavior.Each componerih the system isinstantiated as a
node, which has specifioput andoutputslots. Viaconnectiondetween theslots of
the nodeg(calledroutes), events arpropagated, whiclead to statechanges both in
the behaviorgraph and usually in the ilide representatiofirom renderframe to
renderframe. Events argenerated bylifferent sensomodesexclusively,which may
receivedatafrom inputdevicescontrolled by the user arfdom internal sensors like
CollisionSensorswhich candetect collisions obbjects or- mostimportant for an-
imations - theTimeSensor, Wich cangenerate timeeventsevery frame. The ren-
dering backend of Avalon ®©penSG[6], an opensourcehigh performance andligh
quality sceegraphrenderer,which has beemeveloped inmajority by members of
the INI-Graphics Net since001.

One major advantage of thechitecture oAvalon is that newunctionality can be
integrated quiteasily byaddingrespective nodes. Ftie VirtualHumanprototype a
few nodesneeded to bevritten. Almost all the animation and sound replay stuff
could be donevith the alreadyexistingnodes. On@ew node, the Pmlinterface node,
performs the parsing of PMand constructing theppropriatebehavior sub-graphs
accordingly(mainly atime graph). For théime graph we implemented a node type
TimeContainer (the naminipllows the SMIL 2.0 standard9]). This node performs
the conversiorbetween theespectivdocal times up to thenapping of thefinal ani-
mation duratiortime tothe fraction of the keyrameinterval, which isused toplay
the VRML animations.
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The following figure shows the time graphorresponding to the PMExample
above to illustratehe mappingo VRML-like data structures.

TimeSensar
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Fig. 4. Example ofa timegraph. Square bracketsontain the relative time awapped by the
respective TimeContainer@ote that PML describestime in milliseconds, whreas Avalon
uses the/RML compliantunit seond). Arrows resembleoutes,which connect thé¢ime graph
with othernodes in théehavior graph as.g. Interpolatorswhich hold animation data

3 Virtual Human Demonstrator

The Virtual Human platform insome way isvery generic allowing to re-
place/exchangeomponents bpthercomponentproviding thesamefunctionality
and following thewell-defined interfaces. Further on, itSealablereferring to the
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intelligence ofthe systemSubsequentlytheir different «levels of intelligenceZ for
Virtual Humandemonstrators and prototypes, fgere 5:

1

The most simple levetonsists ofpredefinedscenes andiialogues created
within in the aithoringenvironment andlirectly sent to the player. Insgc-
ond step predefinedscripts aresmoothly modified(assembled) angroc-
essed by th&larration Engine as contrainit of the VHplatform. No inter-
action ispossible inthis level.

Using the Dialogengine tocreate dialogueduring run-time, intelligence is
brought into thesystem. Thus it ipossible togeneratevery free commands
by the Narration Enginsuch as *Tina is talkingo auserZ opRitchie is
greeting theuserZ Hereby,commands areoded inDirection ML and sent to
the DialogEngine. TheDialog Enginegeneratexommands such aspeech
acts(Tina says *Myfriend Ritchie and me welcomgou!..Z) andsendthese
commands tdhe PlayemusingPlayer ML.

Within this secondevel, predefinednteractions argossible.

In a third intelligence levelbidirectional communication betweethe VH
components ienabledtaking into account events caused by ugeerac-
tions. Hence, thetory becomesery variable andisers are totallynvolved
in the application andecome «athors of their ownstoryZ. Inthis sense
Virtual Humanrepresents a platform for Interactive Storytelling applications.
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Fig. 5. Virtual Human Platform .Interactionlevel concept

Since projectstart in 2002, various VH demonstratordiave been established, for
example for the CeBIR004 aVirtual Human systemconsististing of eDialog En-
gine from the DFKI and Avalon as playercomponent was presentedereby, the
virtual characters areealistic modelsdesigned byCharamel in 3ds max dharacter
studio, which have been exportedvith a VRML exporter providedy INI-Graphics
Net resulting irH|Anim 2001 [4]humanoids to basedwithin the Avalon VRplayer.
In this scenario, usénteraction isimited to multiple choice selections.
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human

Fig. 6. The VirtualHumanDemonstrator a€eBIT 2004. (Backgroundmodel courtesy of rmh
new mediaGmbH, Character modelsourtesy ofCharamelSoftwareGmbH)

4 Summary and Outlook

By the cooperatiorof leadingresearchgroups in Germany in theesearch fields of
computergraphics ad multi-modaluser interfaces, world-wide leading position in
the development ofirtual characters apersonaldialogue partners iaspired.

Since project start in November2002, aglobal architecture of a Virtual Human
platform consisting ofdifferent components and interfaces habeen established.
First demonstrators indicate the enormous potentiaVirtual Human concepts and
usage ina wide-spread range of applicatisnenarios. For example, the project team
has successfully presentadvirtual Humanlearning scenario &eBIT 2004, vhich
was presentetioth ona traditional and simple physicaktupwith a PC andusual
monitor butalso on ahigh-end Powerwall providing appropriatevisualizations for
high-resolutionmages and photo-realistic Virtublumans.

Within Virtual Human, atZGDV and Fraunhofer IGDcurrentresearcheffort is
spent on thelefinition of Direction andPlayer ML, thedevelopment of the Narration
Engine and its integratiowith the Dialog Engine, theintegration of dynamic hair
simulation, realistic real time skin andhair rendering, invers&inematics forhuman-
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oids or seamless motion blending with multiple animation channels. Further aspects,
methods and concepts are brought in by the Virtual Human project partners resulting
in a very interesting and promising project with fruitful collaboration among all part-
ners and enormous results.

Whereas the project team has been concentrated on the establishment of early
demonstrators and a stable application scenario for eLearning during the first project
phase, now the focus is settled on integration issues and the adaptation of the Virtual
Human platform for additional application scenarios such as interactive game/quiz
shows, personal service or management training.
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Abstract. In this paper, wedescribe theresults of the evaluation of Wirtual
Character, used ashaman-like,automated narrator witfocus on thesignaling

of suspensefukituationswithin stories to the Wtual Narratores adience. Sig-
naling is done vidacial expression and gestureljven by an underlyingtory
examinationmechanismThis mechanism uses automaticgeneratedtory to

get points of suspeasprogressionconflicts between story actorsand the rele-
vance of storyfragments. ltindicatesthese points to an expressiveness module,
which assignsexpressivenesstates to theVirtual Narrator.

1 Introduction

How can a Virtual Narratoadapt its narrativexpressiveness t@ story? We got the
answer to the questionwhile investigatinginteractive storytellingor Information
Systems, Education and Interactive Storyschutdren. Wedeveloped astory proc-
essingunit, the socalled StoryEngine (see [2],[3], and adiscussion of the literary
aspects of the approach canfbend in[1]), which isbased on the semiotzinciples
of story asthey aretold by V. Propp[6], a Russianformalist ofliterary ofthe early
20th Century. Hissemiotics is based anorphologicfunctions(story frgments in a
semiotic sense), role@ramatispersonae) and dependencitweenmorphological
functions,loops (repetitions afoncatenated stofyagments) and moves §ertion of
not previously played, concatenated sténggments).Following this @proach we
derived our Storgngine,enhanced by scalledpolymorphicfunctions(morphologic
functions that changetheir outcome inrelation to user interaction) to generate an
interactiveadaptable storjrom a set oftory fragments. Thestory engine is used in
several projects, busoon wefoundthatthere is aifference between havingstory
andnarrating the story. Even if thetory fragments ar&nown, thestory structure is
well defined and thestory progress isteractive affected by the user, we had prob-
lems to ontrol the narrative expressivenasfsthe Virtual Charactergpresenting the
story. We used scripts to control tharration ofstory fragments[8]. Therefore, most
of the acting of the VirtuaCharacters ipredefined, they do nbtave aknowledgeof
the storystructure,every expressiveness aratting has to bbandmade by 3[Ani-
mators. To overcomthis situation, weconcentrated on the art oérration:the user

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 89...94, 2004.
© Springer-Verlag Berlitdeidelberd2004
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should definitely get thpoint about the suspense in the stdfgr thefirst evaluation,
we concentrated on thedfects of oné/irtual Narrator on the audience.

2 RelatedWork in the Field of Automated Narration

Virtual storytelling systems araypically distinguished incharacter-based plot devel-
opment and scrighasedplot development, sefl2]. Closely related to our approach is
the work of Silva et a[9]. In the Papous project, thegresented airtual storyteller
whosehand gestures andacial expression ardefined via tags by the author of the
story. In opposite tohis approach, we useetainformation about suspendge calcu-
late gestures anf@cial expression by the system itself.

Another approachgloselyrelated toours, is the work ozilas, sed10] and [11]. He
definedseveralnarrativecriteria around thepersonalconflicts of theactors of astory.
However, our approach concentratessospense as the majactor of narration, as
we find inpersonakonflicts one of thdactors ofsuspense.

To get moreinto narrativedetails, we starwith the principles of narration in the
next paragraph.

3 The System

A typical constellation of raising suspense is a danger situation or problems situation,
which keeps the audience hrope toexperience the solvingf the problemsvhile the
story continues. Thesituation has to beoecnmon to theaudience, th@udienceshould
ask themselves how theyould handle thesituation or how they wish the hero of the
story should handlghe situation.

The approach discussed this work uses the danger- groblemssituation to
catch the audiencees attention foe story. Thesuspense igaising inrelation to the
problemsthatoccur to the hero and theay he solves the problems. TWigtual Nar-
rator has tounderstand the ongoingctions and situations of th&tory, in order to
increase ormecrease aspects tfe story. Weuse three concepts tanderstand the
ongoing actions in a story.

The first one idased on thenorphology of thestory weuse. Weidentify the as-
pects of the actions in the story and indicate suspense points for several morphologi-
cal functions and theoncatenation of thedeinctions. Forexample, a fight of the
heroe against hispponent is one ahe mostsuspensefufunctions of astory. The
svictory of the heoe is alsosuspenseful, but nas suspenseful abe fightitself.
Therefore we usannotationgalled Suspense Progression.

The secondonceptuses theconflict potentialbetween sesral roles of a story. The
situation, where a@onflict initialises, risesgescalates and isolved, are aspects of a
story that should baighlighted bya narratorThese aspects are maabstantial for
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the storythan theactionsthat are used tkeep theplausibility of thestory ontrack.
We calltheseannotationdNarrative Conflict.

The third concepttakesinto account the relevance offanction for theongoing
story. For example, if the audience did not get the birds eating the bread of Hansel
and Gretel (remembehe tale!),they do not know why thkids are lost in the dark
forest. The narrator shoulase thisaccentuation tgaise theaudience expectations.
The annotation isalledNarrative Relevance.

These threeoncepts are used to give tetual Narrator an understanding of the
story. With thisunderstanding, itanadapt itsexpressiveness to ttstory, and, con-
sequently, itspeech, gazéacial expression, headovement angjestures.

In this paper we give aoverview of thesystem architecture, fonore detailsefer
to Rieger andBraun[7].

The system contains thrgeneral parts:

e The story partgiven as the story model, tiséory content and the story en-
gine.

* The behavioupart, given as thetory examination module agll as the be-
haviour managefcoupledwith behaviour rules) anthe gesturemanager
(coupledwith gesture rata data).

e The Virtual Characterwith a text tospeechsystem andsynchronised lip
movement, faciagxpression andandgestures, like shown fig. 1..

The information(the content) isstored in a StorfContent DB ascenes. These scenes
are selected by Story Engine,enrichedwith suspensannotations by atory exami-
nation mechanism and transferred tioe behaviourmanager.There, the suspense
information is calculated as an expressivenesgue within theinterval [0..1] and
used to control th¥irtual Charactere®ehavior.

Fig. 1. The Virtual Narrator, for theevaluation of the system igraphics waseduced tofacial
expression / gestures
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4 Evaluation

The evaluation of the Virtudllarrator was donavith the followingquestions to be
answered: Are thgesture andiacial expressions of th¥irtual Narrator adequate to
the suspense tiie narrated situations?

To answer the question, whoose the story diorinde and Joringel, see [5], to be
narratecby theVirtual Narrator.

We prepared two tests:

The firsttest(Test 1) pesented thevhole Jorinde andloringel storythis to get a
rating of the narratie quality of theVirtual Narrator.

The second test (Te®} presented two scenebthe story infive different epres-
sive states of the Vil Narrator, this toverify which kind of expressiveness the
audiencewould like to seavithin thescene.

Then we invited 14 persons to teealuation and splthem intwo groups:

Group A got thefirst test (Test 1with agiven emotionalfacial expressionand
with randomlyselectedjestures.

Group B got the first teqfTest 1) withsystem-calculatedacial expression and
gestures.

The facial expressioand gesturesary in 5 categoriesiexpeding, normal,sad,
angry and merryTheirintensityvaries between high, medium and low.

The groups got theamecontent of thestory, aswell asthey got thesame voice of
the virtual character. Also, we reducds visual presentation togenericface and
hands this tolimit the variables othe evaluation.

The second tegTest 2) was the same footh groups.

The Virtual Narrator itself wapresented on a simple R@th speakers and the
common interactioffiacilities ofkeyboard and mouse.

The evaluatioraudience had to rate the systerith a socalledthink aloud test ...
the test persons tolf their impression whitng exposed to the test, thiempressions
were written down by a teéscoordinator, theyalsowere able towrite notes by their
self.

4.1 Evaluation Test Results

For the firstest, Test 1, we got tHellowing results:

Group Adescribed th@resentation of theystem asnonotonous.

Group B gave a lot of positiveitics to the presentation dfie system. As a little
drawback, thenotes of the users araostly relatedo singlescenes and not to the
presentatiorover all. Both groupsrelated anygesture of the Virtual Narrator to the
content,presented by theystem. We had fewgestures related to raontent,only
given between the (verghort) loading betweescenes (idlbehavior).Even these
gesturesvererelated tacontent by the users bbth groups.

For the secontest, Test 2, we got thivllowing results:
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For the firstscene (Scene e system calculateal merry expressivenesgth a
mediumintensity. For thesecond scene (Scene 2), the system calculateatraal
expressivenessgith amedium intensity.

The users ranked tlgeneralexpressiveness of tlseenes:

Scene 1: 60 % of thesers voted for the system calculated expressiveness.

Scene 2: 30 % of the usersted for thesystencalculatedexpressiveness.

The intensity of the narrativexpressiveness was also rankgdhe users.

Scene 1: 15 % of the usersted for thesystencalculated expressiveness.

Scene 2: 50% of thesers voted for theystemcalculatedexpressiveness.

If we segment thevaluation data téacial expression results and gestrgsults, the
overallrating was different:

Regarding thdacial expressions, 60 % of the usexgted thesame expressiveness
as calculated by the system for first scene; 75 % of thasers for the expressive-
ness calculated fahe secondcene.

Regarding thédnandgestures of Scene 1, 60 %tbé users voted for a lowges-
tureintensity than the expressivengssposed by the system. 55% of the users of the
Scene 2 votedor a gesturentensity equal to tle expressiveness proposed by the
system.

4.2 Interpretation of the Evaluation Results

The result offest 1show an advancement of the presentatigmen using th&/irtual
Character as a suspense controlf@tual Narrator. The audience hasre funwith
the story,whengetting it withexpressivegestures that combine waellith the current
suspenséevel of the story.

The second test showed, regarding the users expectations, a mismatch between fa-
cial emotion andgestures. Evewhen themajority ofusers voted fothe systental-
culated facialexpression angestures, theisers did not vote fothe match of both,
regarding thenarrative expressivenessthé VirtualNarrator. Itseemghat the narra-
tive expressiveness in regard tiee combination ofacial expression and gesture
needs to be advanced.

5 Conclusion

We presente@valuationdetails of aVirtual Narrator systemThe system isble to
control thenarrativeexpressiveness of a Virtublarrator by the usage of three sus-
pensecategories(suspense progression, narrato@nflict andnarrative relevance).
An automated procesterives these categorit®m astory processingnit.

Our results show thatsersunderstand, generally, thEomotion ofsuspenseful
points of astory by aVirtual Narratoredfacial expression and gestures.
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Abstract. The Virtual Storyteller is a multi-agent framework for au-
tomatic story generation. In this paper we describe how plots emerge
from the actions of semi-autonomous character agents, focusing on the
influence of the characterse emotions on plot development.

1 Introduction

The Virtual Storyteller isa multi-agentframework forautomaticstory genera-
tion. Its functionalityincludesplot creation, narration andpresentationPlots

are automatically created by semi-autonomous charagemtsthat carry out
different at¢ions toachievetheir goals. Toguarantee that the resultiptpts will

be well-structured, theharacters are guided by a director agent, who provides
(some of)them with specific goals, and who caforbid their actions if they

do not fit into the general platructure. Theesultingplot is convertedinto

a naturallanguage text by aarratoragent, and presented to theser by an
embodied,speakingpresentatioragent. The globaarchitecture othe Virtual
Storyteller isshown in Fig. 1.

l

DIRECTOR |¢—b CHARACTERSW

USER

NARRATOR |—P| PRESENTER

Fig. 1. Architecture of the Virtugbtoryteller

With the first version of th&irtual Storyteller[12] we aimed atmeeting two
basic plotrequirementsiconsistency at théevel of characteractions (through
the use of goal-orientecharacters) and well-structuredness (through the use of

S. Gobel et al(Eds.): TIDSE2004, LNCS3105, pp 95...1002004.
© Springer-VerlagBerlin Heidelberg2004
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a directoragent). Anotherstorytelling systenthat wmbines acharacter-based
appproach with the usef avirtual director isTeatrix, which is aimed ataiding
story creation by children [3]. In thezQproject [4], a «drama managers was used
to ensure the occurrence ssmeessential plofpoints during interactive story
creation. The ACONBystem [8Juses alifferentapproach: here, a cohergahbt
structure isachieved byrepresenting thelot as apartial-orderplan, which is
constructed by group ofexpertsystemsrepresenting thatory characters.
Consistency andrell-structuredness aessential foachieving a well-formed
plot, but do not guaranteabat the reulting storywill be entertaining. Fothat,
a plot shouldhave aditional propertiesuch as unexpectedness, suspense and
the presence of believabtgharacters. A common approach to make character
agents believable is tprovide themwith emotions.Most computational mod-
els of personality and emotion dpased onOrtony, Gore and Collinse event
appraisatheory,known as th@®CC-model[6]. Examples are ElliotteAffective
Reasoner [1] and Ne&eillyss Emsystem[5]. A simplified version of Em was
incorporated inLoyalless Haparchitecture forbelievable agents [2], used in the
project. Thiswork was the main source of inspiration for ogcent extension
of the Virtual Storytellerwith anemotion model for the characters.
Oz In thefollowing sectionsfirst we briefly sketch theemotionmodelused in
the currentversion of theVirtual Storyteller. Then waliscuss thenfluence of
the characteres emotions q@fot creation, showing how the characterse ability
to adoptgoalsthat arebased orntheir emotions, rathethan dictated by the
generalstoryline, increasegheir believability and maygive rise tounexpected
(but nevertheless consistent) plwtists. Weillustrate this with anexample.

2 Emotions and Actions

In the Virtual Storyteller, the emotional state of agent isrepresented by pairs
of correspondingositive and negativemotions andheir intensities. Emotions
that aredirected at thexgentitself arehope-fearjoy-distress, and pride-shame.
Emotions directed at othe@gentsinclude admiration-reproachhope-fear, and
love-hate. Each emotiopair has an intensity value, represented hyatural
number on acalefrom -100 to 100. For exmple, avalue of 20 forhope-fear
meanghat thecharacteexperiencesiope with an intensity of 20 (and fear);
a value of -20 means exactly the opposite.

Following the OCC-model[6], the emotional stateof an agentchanges in
reaction toevents, actions andbjects. If anagent comeslose toachieving
its goal, itexperiences hope, and if itsirrentgoal proves to benachievable,
the agenexperiencedlistress. If aragentperforms armaction meeting its own
standards (which are paotits personalitymodel), theagentexperiencepride.
If an agentmeetsanotheragentwhich it likes (alsopart of the personality
model), itexperiences joyThe intensity andluration ofthese emotionaffects
depend on the personality parameters ofatpent, which can behanged by the
user. For examplesomecharacters may biightened moresasily thanothers,
or may forgetheir anger more quickly.
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Based on iteemotional state, a&haracter maydevelop certain action ten-
dencies such asiendly or unfriendly, aggessive or passiveehaviour(cf. the
mapping ofemotions toaction s$yles in Hap[2]). The actiontendencies irtheir
turn influence theimportance a charactattaches taertaingoals. Therelation
between theemotions and the actiolendencies of apecific character idaid
down in anumber ofactiontendency sapts, which arepart of thecharacteres
personality model. For ingtae, strondear could lead to passiveehaviour in
one character (increag the importance of thgoal toflee) and toaggressive
behaviour inanother (increasing thimmportance oattacking the object déar).

3 Plot Creation Using Episodes

The Virtual Storyteller is aimed at the generation of skstuties in thdairy tale
domain. Anadvantage ofhis domain isthat most fairytaleshavea common,
fairly simple plot structwe. The storieggenerated by th&irtual Storyteller
consist ofour global episodesyhich ardoosely based oGreimasreformulation
of Proppes storyunctions][7]:

1 initial state of equilibrium (@escription of the initiaketting of the story)
2. disruption of thestate ofequilibrium (something bad happens)

3. mission of thehero (thehero tries torestore thestate ofequilibrium)

4. return tostate of equilibrium (or not, if the hefails)

At the start of the story generatiprocess, thédirector lays thdasis for each
of the episodeby selectingour sepisodicscriptsefrom adatabase. An episodic
scriptcontaingnformation abouthe settinggoals andconstraints of an episode.
The settingspecifieswhich locations, objects and characters guesent in the
episode. The episodgoals are goalehich must beeached vithin the gisode
by (some of) theharactersTypically, episodic scripteftype 2 (disruptionill
involve avillainouscharactewith theepisodicgoal ofperformingsome evideed,
and episodic scripts ¢fpe 3 (mission of thehero) will involve acharactewith
the episodigoal ofputtingthings right again. Finallythe episodiaconstraints
specify certairactions that are natllowed in theepisode. For example, it might
be disallowed tkill a certain charactdvefore itsepisodicgoal isreachedThese
threeepisodeproperties definghe limitswithin which the characteagents are
allowed to actwhile constructing thespisode.

After theepisodic scripts hae beerselected, atory world iscreatedaccord-
ing to the specifiedetting, and theharacteragents arénitialized. Theactual
episode isthen created by the charactecarrying outactions to reachheir
individual goals. These goals can be @sodicgoalsthat havebeenassigned
to them by thedirector, butthey canalso be goalshat were spontaneously
adopted,based on theharacteres emotionseesection 4).Before a character
cancarry out a planned action, it must ask the director for permission. The
directorchecks if theactionviolates anyepisodicconstraints, or anglobal con-
traints (for instance, thdirector mightforbid numerous repetitions of attion
becausahey would make thestory boring). If noconstraints are violated, the
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character isallowed tocarry on withits action, and the story world is ugted

accordingly. When one of the charactersaches itepisodicgoal, the episode
ends. Because thgharacters camlso adoptgoalsotherthan theepisodicgoal,

there are many differenways inwhich anepisodic script can develdpefore

an episodiggyoal isreached.This variation can be fuherincreased byhanging

the personalityparameters of the charactdeeesection 2).Still, all variations

will respect theglobal plotstructure,because of the fixedrder ofepisodes in
combinationwith the local episodicgoals andconstraints.

In our currentset-up, the episodic scripts are created and combined by a
humanauthor!® In terms of theescalableautonomys approach @pierling et
al. [9], this meanghat there is no autonomy at the st@@yel: the globaplot
structure is predefineddowever,there is high autonomy at tiseene(episode)
and charactelevels: the ations carried outvithin anepisode areot specified
in advance, and theharacters can makieir own decisions(guided by the
director, which idtself anautonomous agent).

4 Goal Selection: Emotions Taking Over

In the Virtual Storyteller,eachcharacteragent has &ixed set of potentiagoals.
The importancehat a characteattaches to thesgoalsvariesdepending on its
actiontendenciegsee section 2). laddition, one of itgoals mayhave the status
of sepisodicgoale, inwhich case it has aery highimportance (90 out 0100)
throughout theepisode. Instead bfaving acharactesimply adopt thegoal with
the highesimportance, we use @robabilistic approach tgoal selectionwhere
a goalssimportancecorresponds tdghe probabilitythat it will be adopted. In
other words, anmsodicgoal has a 90%hance obeingselected fopursuit, but
some eemotionalgoals mayalso have ahigh probability, dugo the characteres
emotion-induced actiotendencies. This mearbat acowardly hero with the
episodicgoal ofkilling the villain could beequally likely to adopt thegoal of
runningawayfrom thevillain because of itéear.

As we will illustrate withsome examplebselow, probabilistic gohselection
leads tovariation and unexpectedness in the genersatedes. Howeverthere
is risk of soverdoinge it byhaving toomuch randomswitching betweengoals.
Therefore, if a character has alreaddyried out the first step of a plan towards
achieving somegoal, that goal will be maintained until it isreached (omade
unreachable bghanges in thetory world). Thegoal isonly abandoned if the
characterss emotions run so hitftat theycause thémportance osomeother
goal (e.g., fleeingrom anenemy) to ezeed apre-specified high valueAnother
risk of our approach ighat acharactersssuddenchange inbehaviour, due to
the adoption of a negoal, may seenncomprehensible to theser[10]. In the

1 As our script database grows, vitill becomemore important tohave aproper,
automaticselectionmechanisnthat only combinescompatiblescripts. Also, in the
future wewould like to distinguish more thaffour types ofepisodes, byncluding
more of Proppesunctions. Thesophisticatedreal-time sceneselection mechanism
of the GEISTsystem [9] couldserve as aexample here.
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Virtual Storyteller, we camolvethis by having the narrata@xplicitly describe
the charactersmotivation. Currently, this is onlgione to a very limited extent,
and furthemwork on this is required.

5 An Example

Here welillustrate theplot creation procesBy describing théifferentrealisations
of a simple script of typ@(disruption). Thescript involves twocharacters, a
princess(Diana) and a villair{Brutus), whahateeachother. Diana fearBrutus,
but Brutusdoes notfear her.Diana has the episodigoal tokill Brutus, and
Brutus has theepisodicgoal to capture Dianalnitally, the characters are in
differentlocations. In yeanother location, sword can béound. Wefirst discuss
what happengiven thedefault, rather streotypical actionendencyscripts of
the princess and theillain. Thesescripts specify (anong other things}hat
Diana islikely to behavepassivelywhen experiencingmotions such aear and
hate, whereathese same emotiomisgger aggressivebehaviour inBrutus.

In most episodethatwere generated on the basisho$ script, thecharacters
immediately starpursuingtheir episodicgoals: Brutus startswalking towards
Diana tocapture her, and sheets out to get theword, needed to kiBrutus.
Occasionally, one of theharactersadoptsanother, motionally motivatedgoal
instead,such assinging out ofoy. Thisoccurs rarely, however, because initially
the characterss emotiomsve low intensityso theimportance of thassociated
goals isalsorelativelylow. Whatevergoalthey start outvith, the twocharacters
eventuallymeet eaclother. WhemmeetingBrutus,Diana is usuallypvercome by
fear, causing her t@bandon herpsodicgoal (even if she haalreadyfound the
sword) and to rumwayinstead.Brutus, whowill act aggressively even BDiana
has the sword, will followher, either tacapture or taattack her(the lattergoal
beingmotivated by hisaggression). In thend, Diana is inevitab} cornered by
Brutus without anypossibility to flee. If she has the sword, she is very likely
to use it now,sincekilling Brutus is now hehighestpriority goalthat can be
attained.Otherwise, she imost likely toscreambecausehis is theonly passive
behaviour leftopen toher. If shedoes not have theword, Diana mayalso go
for the lesdikely goal ofattackingBrutus byhitting or kicking him, butBrutus
is stronger and will eventuallgapture heanyway.

We havealsotestedwhat happenggiven the same episodeript, if the action
tendencyscripts of the two chacters are exchanged. timat case, the division
of power ismore equal, because althouBhutus may bestrongerthanDiana,
he is now mordearful andpassivethan she is. Thiteads to longer episodes
involving morechasesequences anchutual attacks. In theend, as in thdirst
version, theoutcomedepends omwhether Dianamanages to get to thsvord
in time or not. All inall, alarge variety of episodes catbe generatedased
on the samecript. Theprobabilisticgoal selection maygive rise tounexpected
character actions, but these actions alarays betracedback to thecharacterss
emotions. Properly expressing thesener motivations in thenarration of the
plot will be our next challenge.
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6 Conclusions and Future Work

The version of the Virtual Storyteller we have described here has been fully
implemented, albeit with a limited set of rules and episodes. However, our ex-
periences so far indicate that even with this limited implementation, a large
number of different stories can be created. Further extension of the system with
more possible goals, actions and objects is needed to show the full potential of
our approach. As pointed out above, another important area of further work is
the conversion of the plot into natural language, so that the underlying moti-
vations of the characters are properly put across. With respect to presentation,
we are currently working on the automatic generation of sstorytelling prosodys
and on the conversion of abstract plots to 2D animations, as an alternative pre-
sentation mode for the Virtual Storyteller. Finally, in the longer run we want
to extend the Virtual Storyteller so that the emotions of the user can be taken
into account too, by learning rules to predict the effect on the user of different
character actions. These rules can then be used to guide the decisions of the
director (cf. the narrative sequencer employed in IDtension [11]).
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Abstract. This paperpresentsDraMachina, amauthoringtool dedi-
cated toauthors of interactivéictions. An ineractivefiction is an ex-
tension ofclassicalnarrative media as gupposes a direémplication
of spectatorgduring thestory evolution. Writing such astory is much
more complexhan a dhssicalone, and tools athe disposal ofvriters
remain very limitedcompared to thevolution oftechnology.With Dra-
Machina, wepropose anwhoringtool dedicated to the description of
narrativeelementscomposing arinteractivefiction. It also automatize
the exchange dhformationbetweenwriters andproductionteams.

1 Introduction

As opposed talassicalliterary, cinematheatre orchoreographic worksspec-
tators of arinteractivefiction are notpassive ashey can directlynfluence the
story evolution. The centradea of Interactivddrama is to bolish thedifference
betweenauthor, spectator,actor, and character[Rya97]. It requitesuse the
potential ofdifferenttechnologies to llaw the spectator tdbecome co-author,
actor andcharacter. Interactive Fiction can be regarded as a new genre, de-
riving both from video games and frominema. Wherimmersionis the basic
quality playersrequestfrom the former field, identification stands as theor-
nerstone of the tar. Identification isonly madepossiblewhen the interactor is
able towitnesshuman-like charactersendowedwith a personality, andacing
conflicts whichhe/she can potentialghare and acknowledgefasiliar [Lav97].
Thereforewhen writingfor interactive fiction, theauthordoes not only have to
describe settings, a pland potentialvays tosolve it, but henustalsoaccount
for motivation, tastes,personality andconsistency of theharacters. Whatever
degree ofinteractivity, freedom,and non linearity might be provided, the role
that theinteractor isassigned tglay always has taemaininside thebound-
ariesthus defined by thauthor, and Wwich convey theessence of theork itself.

S. Gobel et al(Eds.): TIDSE 2004,LNCS 3105, pp.101...112004.
© Springer-VerlagBerlin Heidelberg2004
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This brings an extrdevel of complexity forwriters, whentools attheir disposal

- word processors andraphicalrepresentations of atory decomposeihto a

tree diagram obcenes +emain limitedcompared taechnologicalevolutions.
DraMachina contributes tamend this situation. Thgoal is to design #ool

that authors can use toeate narrative environments directly handling the

taless keyelements - placesharactersroles, relationships and actions. Writ-

ing methodology analysis performed by Daesign was studied to propose a more
ambitiousrepresentationmodel, capable ofspecifyingvarious types ointerac-

tive fictions ordramaticframeworks definedy literary theorists[Pro68,Bre73,
Gre66,Tod69].

The DraMachina prograns a partnershifppetween IRISA and the Daesign
company. DraMachina wassupported by the(RNTL (French National Net-
work for Research and Innovation SoftwareTechnology)during two years
until march 2003. Thisprogramdevelops arnauthoringtool dedicated to the
description ofnarrativeelementscomposing arinteractivefiction. This tool is
connected to an einteractiviiction engineZ developed yeesign This engine is
intended for the fictio production team. Busing the DraMachintol and the
database igenerates, the engine considerably shorteratiadysis and synthesis
of documentssupplied by thewriter.

2 Related Works

2.1 Narrative Structure

The narrative is statement akal andimaginary factsEachfact cancover two
kinds ofreality, eventand actionwhich areboth referring taahe modification
of the naturakourse of things. An actiois characterized by thgresence of an
anthropomorphiagent who will cause the chge, while areventwill ariseunder
the effect ofcauseswhich are not outcominfrom theintentionalintervention
of an agent. It ismportant todistinguish the two notions afause and motive.
In the case of eelationship betweenause and edict, theantecedent is logically
distinct from theconsequent. On the othkand, themotive does nothave any
properexistence ang onlythinkablefrom theaction, as ictoncerns theeasons
who will determine or permit texplain an act or &ehaviour. TheHero of a
story is driven by a motive teealize hisquest.

To situate temporally andeographically anarrative, some descriptions
should begiven: character descriptiofmoral, physical psychologicalportray-
als), places and thefopography, living and inert objects afadt but not least
the time(s) of thestory. Eachnarrative is chracterized by two bounds: tire-
tial and final situations, and byteansformatiorrelation betweenhem. Ifeach
narrative possesses fansformationalstructure, edt transformationbetween
two states coulchot be assimilated toa narrative. It isnecessary tdake into
account thenotion ofplot. In [AriBC], Aristotle defined thestructure of dragic

! Mixed Research UnibetweenINRIA, CNRS, University ofRennes 1 antNSA
2 formerly known asDramaera
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plot in two parts: thecomplication and thelenouement. Theomplication ex-
tendsfrom thebeginning of theaction to thepart whichmarks the turning-point
to good or bad fdune, while the denouemenextendsfrom that point to the
end. TheAristoteliancurve of tension underliesillions of narrativesrom Greek

tragedy tomodernsoapopera.

A global action is generally decomposedarsequence aimaller actiorunits.
Suchseriesshould followa chronologicabrder butalso acausal chainthere is
a necessary link dbgical causality betweeffacts. Vladimir Propp[Pro68] had
broken down a larg@umber ofRussian folk tale@nto their smallestnarrative
units to arrive at typology ofnarrativestructures. Higonclusion washat there
were onlythirty-one g@eric units in theRussianfolk tale. Even ifthey are not
all presenin eachnarrative, hdoundthat all thetales heanalyzeddisplayed the
functions in unvaryingequenceProppproposedalso arepartition offunctions
between thesevenmain kinds ofcharacters. There is notumique distribution
of functions: onecharacter caraccomplish morghan one groupf functions
and a group of functions can hecomplished bynorethan onecharacteiinside
the category. Qapbell[Cam49] observedthat thesame stories has been told
continually along thehistory ofhumanity, whatever is the culture but oburse
with different details andcharacter names. He traces the story ofhbmes
journey andtransformation through virtually all theaythologies of thevorld.
Influenced byPropp, A.J.Greimas[Gre66] proposes thActant Model which
describes thelynamicforces andheir positioninside thenarrative.Actants are
not the same aactors,they function at thelevel of thetext not of character.
Severalcharacters in anarrative mayconsolidate a singlactant. Actant is a
name of dundamentaRole at the level ofleep structures. Thactant Model
is based on sixategories of agent&subject,object, senderreceiver, helper,
opponent)organized orthree axes: project, conflict and communication. The
project-axis depicts thsubject and itproject, itsendeavours to appropriate the
covetedobject. Theconflict-axis depicts &elper who promotes and an opponent
who opposes thsubjectesproject. Finally the communication-axis depicts the
action which isdecisive for theaccomplishment of theroject, thesender and
its doing whichtransfers the object to threceiver. TheActant Modelpermits
a formalization of thepartial propositions of thearrativedevelopment.

From theanalysis of ahundredshort stories contained ifmhe Decameron,
written by G.Boccaccio, T. TodoroyTod69] proposes to describe narrative laws,
to encodetheir expression and tbuild the basis of a new science: tharna-
tology. Hedescribeghreelevels: semantic, syntaxic and verbal. In his work he
mainly focuses on the syntaxievel which corresponds to the combination of
basicnarrativeunits depending otheir relationshipseachnarrative unitcorre-
sponding to an actioperformed by a humaor anthropomorphic character. He
defines a set dbgic connectors teexpressdifferent kinds of relationsbetween
thoseunits. Fo Bremond[Bre73], Propp Narrative structure is tamplistic:

a narrative may have mothan onepoint of view. Inthe Proppmodel,there
is only one hero and everything is defirfedm its point ofview. ForBremond,
functions arggrouped insequence, whosgructure isfixed, butthat can beorga-
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nized invarious wayqsuperposeinterlace knot, ...). He criticizesalso Todorov,
sayingthat hismodeldid not take into account means of actions. His own nar-
rative structure isbased orréle distribution and on implication anexclusion
relations: aneventB presupposes past eventA and makes possible fature
event C while it makesimpossible anothepotentialeventD. He alsointroduces

a logicalmodel ofa sequence: situation opens thpossibility of an actionvhich

can eithetbecome araction ornot, and thisaction caneithersucceed ofail.

2.2 Interactive Dramas

Interactive Drama is a new medimsed onseveralother ones: thenarrative
branch (LiteratureTheatre, Cinema) and the interactive brafi¢ideo Games,
Virtual Reality). The main problermoncerns thenerging ofnarration andnter-
activity, without decreasing thé&rce of narration anthe strengttof interactiv-

ity. The script limits thdreedom of theuser, but italsomaximizes the chances
of a pleasurablperformance. Adllustrated onfigure 1 there isa bidirectional
link between theheatreworld and the story world. The story should react to
the actions of thaudience (the actiofeedback)while also theaudience should
react to thenarration(the emotionalfeedback).

World of
the story
!
Narrative
Logic

User Author

Fig. 1. Architecture of arinteractive Fiction.

Models proposed bytructuralists haseen used tastructureinteractive
dramamodels:Propp[IMP01,SGBI02], GreimdMKLO01], Bremond[Szi03]. An-
other approacltonsists inrestricting a narrative to sequence of actions and
to use Alplanningtechniques foiinteractivestorytelling]CLM*03]. Facade, de-
veloped by Mateas and St§MS02] integratesboth thestory and the character
levels, including drama management, autonomous character behaviour and nat-
ural language processing for the interaction with the user playing the role of
one character in thstory. Ourobjectivewith DraMachina is noto produce a
dramamanager and to makehoice between the diierent models proposed in
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the narrative theories, but to hedp authorto write aninteractivefiction. The
main inputremains thenaturallanguage directly connectethanks tohyper-
links, to the keyelements of thelrama, includingts narrativestructure,rdle
distribution andcharacter description.

3 The Authoring Tool

3.1 Introduction

DraMachina is annteractive application mainlpased on textdition. An au-
thor of aclassicalinear story would have the ability terite thestory, including
characters deription and lineadialogsedition. A scenarist ofan interactive
fiction will also be able tdescribe thekeleton of atory atdifferentlevels (pe-
riod, act, sceneaction) and tepecifyrelationsbetweentheseelements. He will
as well befree tospecify a more@mplete dialogstructure includingiser choices
and branchinglepending ospecific parameters. Asimmarized barie-Laure
Ryan[Rya97],different architectures arpossible for an interactive fiction. We
have decided not tmake achoicebetween these possibdechitectures, but to
let authors writingstorieswith a low-constrainedapproach.

O o
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Fig. 2. Hierarchicalstructure ofbbjects manipulateghside DraMachina.
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The main window (cfigure 2)allows aithors toaccess to thetory elements,
and is structuredy using thefile/directory metaphorThe mainelementsare:

Authors directory : each author caanter his owrreference.

Narration directory : this directory includes acts, period$ramatic actions
and unitsdescription.

Objects directory : description of objects important in theurse of the story.

Areas directory : description oflocations of thestory.

Actors directory : this directoryincludeselementsrelated to the description
of characters, which isomposed otheir characteristicspsychology, ac-
tionstheycan perform,rolesthey carplay and relationships between actors.

Scenedirectory : detaileddescription okcenes.

Dialogs directory : dialog edition based onprotodialog patterns.

This logical description isbased on atructuralanalysis, nobnly of drama,
but also offlm morphology.It allows theauthor to set up series ofcriteria
which will determine avirtual directores cuteach time the interactiviection is
performed. Foexample, a Scerabject islogically described as theombination
of currentsetting /actors on stage Dramatic Action currentlygoing on / and
present state of thBramatic Units map. Entrance of a charactdrange of
Dramatic Action... will automaticallychange theSceneObject andthus its
parameters such &good / Ambience,Level of Formality, Rhythm ofAction,
Actions Allowed,etc. Forexample, we can imagine twgeneralscharacter A and
character B (thé\ctors), walking along a palacessorridor (Setting),leading to
the thronehall. They ardoughly arguing aboutvaging war on anotherocintry
(Dramatic Action). Atries to argue B out of this project. In aksestheir
dispute will automatically end asoon asthey enter thethrone hall, if this
setting isbound to ahigh level of formality andimposessilence andespect.
This simple mechanism can be usedawthors to determine directiqgtterns,
without having to write anyscripts at thistage.

3.2 The Narrative Structure

In classicalnarration,spectators arpassivethey eceiveinformationswithout
acting. Ininteractivefictions, interaction beteenspectators andarration im-
plies tooffer choices tausers. Thenarrationcomplexity explosionthenforce to
structurestrongly the storngkeleton.Consideringthat stories have &eginning
and one or morendings, we then face to a gragpresentatiomf main times
of this story, wherenodes arelramatic units anddges thenarrationdirections
offered to theaudience Dramaticunits have a role omarkers of thenarration
evolution. They catve validated bylifferentevents aslramaticactions, dialogs
or relationshipevolutions. Theseelements aréhenassociated ta@ramaticunits
by declaringogical formulas which are preconditions ionplications of thedra-
matic units, such as the Bremolugjical model [Bre73].Links betweennodes
of the dramaunit mapare thenextractedfrom theselogical formulas and a
drama map can beonstructed Analyzing thisdrama map byletectingcycles
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Fig. 3. Dramaticaction repercussiorasnd conditionedition.

or non-linked nodes ithen possible and helpsuthors to identify psblems in
the logicalstructure otheir scenario.

3.3 Actor Description

Psychologicablescription of characters isdglicate andmportant point.Classi-
cal psychoanalytical theories do mdfer anapproach suitable faomputer hil-
ities. Transactionaheory is asocial psychology developed by E. Berne[Ber61]
which is devoted to the globalnderstanding ointerpersonakransactions. In
this theory, thehumanbeing is globallycategorized inthree egastates :parent,
adult andchild. A humanbeing can address to another dreen any of his ego
states to a specific state of the receiver, whoregly in turn: this exchange is
a transaction. If theesponse is not giveftom the same stat¢han the targeted
one, there is animbalance in the transactio@uring a transactiongach one
signalsrecognition of theother andreturnsthat recognition; any act afecog-
nition is a stoke. Berneobservedalso that people needstrokes, theunits of
interpersonal recognition, to surviemd thrive. Byreproducinghis mechanism
while writing dialogs, anauthor could tag eachretort byindicating the source
and target egestates. IrDraMachina wedecide tofocus onstrokes. Eaclstroke
has an impactwhich couldbe eitherpositive (caress) or negatiyblow), and a
duration on theeceiver (cffigure 4). Declaringstrokesthat characterseceived
before thestart of a stornhelps torepresent the characteiigitial psychological
state. Walecomposed it i description, durationvaluefrom seconds tavhole
life and an impactalue from traumatism tdiappiness.

Other characteristics could bgiven to complete the descriptioaf an actor,
such as the speaking and listenfogus, theaccepted distand® otherpeople
in a discussion, theormal walkingspeed. We caalso describe listof actions
and rolesthat theactorwill be able toperform. Ofcourse the athor hasalso
the ability togive anaturallanguage description of tha&ctor and towrite its
biography. Again however, logicaldescription of tk actors iscritical, as it is
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meant to have a direct impact on twirse ofirama.Eachcharacter isndowed
with arole, whichitself contains agoal andpotential actions. Thegoal is the
concretepurpose of thector, therealization ofwhich would mark thepositive
end of the storfrom the actorespoint of view. Severakharacters can bgiven
identical or conflictinggoals,thusmechanicallyfacing externabbstacles taheir
guest.Theseconcretegoals are thenly onesmadeobvious to thanteractorbut,
from the authores point of view, &ey dramaticobjective still underliesthem:
reaching the peak @achcharacterss trassformationarc. Transforminghimself
is usually not a diregburpose for a&haracter in a stg; it simply appears as a
necessargondition, oreven a sideffect, of his sacess. Conversely, it gobably
the mostimportant lever of theidentification process.DraMachinaallows the
description of both paths.

The goal can onlype reached bperformingdramatic actionswhich them-
selvesresult in sequences aihore simple actions. Some oftheseactions may
contradict thecharacteresystem ofvalues, (this beingighly recommended for
the sake ofiframatictension!).Findingways toachieve the goakithout generat-
ing unbearable internal conflict ftme character, obuilding upenough pressure
to bring the character topoint whereself-transgressiobecomes possibléand
witnessing theconsequences...), are the twain ways offered for interaction
in DraMachinabasedgameplays.

- Psychism

Fig. 4. The InnerMind Edition Window.
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3.4 Dialogs Writing Method

The protodialog edition window (fifyure 5) is agraphbasedstructure including
nodes, arcs anithree kinds obranching -binary,ternary andinboundedPro-
todialogs are usetb characterizalifferent dialog structures.Branchingnodes
can either corresponith a conditionalexpression on variables of tiséory or a
question/answer interactignhasewith spectators. Alclassicalstyle character-
istics can bespecified foreachelement of thegraph. Cyclic subgraphs can be
detected and overviewed.

As shown onfigure 5, speific patterns can be introduced in ttext of
transitions tagive automaticallyinformation to thedialog manager. No specific
protocol isdefined, it is of theesponsibility of thedevelopmenteam todefine
its own writing protocol with the author. Adialog structure is therbased on
one of the protodialogavailable. Protodialogs can be creatednodifiedinter-
actively during adialog edition. Figure 8hows adialog edition windowbased
on the protodialog shown figure 5. A dialog isalsodefined by its protagonists
and eachhode of the protodialog cacorrespond to a sequencecookesslines.
For example, in figure 6 the firstode of theprotodialog is corresponding in
the dialog tofour oneeslines said alternately bytwo charactersMoreover, Dra-
Machinaprovides theauthor with a helpfuimethodology tdurther thereuse of

,,r'%\
— { oo

sppromes S1s Comeds VL soritons ¥

Fig. 5. The Protodialodg=dition Window.
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Salutations

i e
capms o 3edim o ;luulﬂn
lcere orrvercal

nmnq
) s s pare vl

Fig. 6. The Dialog Hition Window.

sentences, expressiofs;utions or sephrases stored in tliatabase, in order
to build up avariety oforiginal anddynamicdialogs.

3.5 DraMachina Output

The internafile format isexpressed ilXML. We havechosen XML as it gives
easily thepossibility to exporidata to other @plications. Figure Bhows an
excerpt of a XMLfile. During the DOMtree generatiorprocess, an optional
functionality can baisedwhich consists irsyntaxic and semant@nalysis of
phrases. Theesultconsists ina decomposition cdachcharacteres action into
severaparametersnature manner, surce andarget of theaction. Verbs are
classified indifferentcategoriegaction, dialogmotion) byusing availableorpus.
Thesedata can beery interesting to integrate in an action databasispandit

to extractinformations aboutactionsthat can be performed by each of the
characters. The XML file ilead anénalysed inside the AVAnvironment and
by now, dialog andprotodialogparts of thescenario can be useditomatically
inside the AVAengine, as illustrated bscreenshots of figure 8. In the first
picture, labels of thedifferent choicesabove theframe arecorresponding to
thosegiven in theprotodialogshown on figure 5.
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<7xml version="1.0" encoding="iso-8859-1"7> </NarrativeEnvironment>

<!DOCTYPE DraMachina_scenario> <ActorsEnvironment>
<Scenario title="Scenario" > <RolelList/>
<Authors/> <ActiomList/>
<NarrativeEnvironment> <RelationalCouplesList/>
<Story title="Story ni" /> <ActorList/>
<ProtoStory text="Once upon a time..." /> <DramaActionList>
<0ObjectList/> <Dramafction name="DA1"
<Arealist/> description="" >
<ActList/> <DramaUnitList/>
<PeriodList/> <Authorizelist/>
<DramaMap> <ForbidList/>
<UDList/> <FavorizelList/>
<UD name="DU1" descriptiomn="" /> <UnfavorizeList/>
</UDList> <ForcelList/>
</DramaMap> <ImpactOnRelationList/>
<Dialogs> <TalnExtraction/>
<DialogList/> </DramaAction>
<ProtoDialoglList/> </DramalActionlList>
</Dialogs> </ActorsEnvironment>
<Scenelist/> </Scenario>

Fig. 7. Excerpt of aDraMachina XMLfile.

Fig. 8. Somescreenshots of theorresponding AVA simulation.

4 Conclusion

What is atstakewith DraMachina is to mvide simple ancdefficient ways of
writing such a complexworks as interactive fictions. The varietyafthors, of
plots, ofcontexts, ofinteractivegameplays, etc., imposes the tool to be very
generic andadaptable. Therefore, wiased it on a low levelnalysis of the ele-
ments ofiction, bridging a gappetweencomputerscience andtructuraltheory
applied toliterature, myth, andstorytelling. We tookadvantage ofvailable
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resulsin this lively research field, to make a clear separation between logical
items which directly influence the course of the story (roles, motivations, val-
ues, preconditions of actions, actions, consequences of actions.cpsametic

items such as settings, physical description of characters, elemstitkegdtc.

We also provided general background patterns, like time or dramatic structures
(based on different combinations of dramatic nodes), which the author can use as
skeletons or guidelines. DraMachina can also be regarded as a linear screenplay
laboratory as it allows the author to first describe the atomic components of
the story, before experimenting several dramatic developments and conclusions.
DraMachinaes attempt to achieve an in depth conceptualization of a story and
to display it under simple, logical and graphic appearance, is also a step in the
description of complex narrative environments and story based virtual worlds.
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Abstract. Efficient creation ofhigh-quality Mixed Reality (MR) content is
challenging today due to a variety aifficult problems not only on #&chno-
logicallevel. As a consequencaythoringproblemsprevent anorewidespread
usage of MR irdigital storytelling. We present a noveltlaoring toolkit that
allows an efficient integration of MRtechnology invarious interactivenon-
linear storytellingapplications. Wedemonstrate its usage in an example use
case that rapsentstypical MR-related authoring tasks like the calibration of
real andvirtual objects or thespecification of theisemanticrelationship. As a
peculiarity, aseamlesgrovision of te MR authoringoolkit togethemwith the
storytelling application isconceptually and technically supported. Thus, we
show how authors, even without technical background, whowant to create
MR-enriched storytellingexperiences, can badequately supported. The un-
derlying concepts for anefficient implementation of ourproposed authoring
toolkit are briefly described.

1 Introduction

Mixed Realitytechnologyallowsblending interactivevirtual objects in the realorld
to build acontinuumbetweerreality andvirtual reality [6]. Being able tobridge the
gap between computer-createglities andhe physical world asvell as to digitally
enrich theambienceand creaténteractionspacesMixed Reality (MR) hasin princi-
ple a highpotential forrealizing awide range of applications in therea ofnon-linear
storytelling. Yetthis potential idimited, sincethecomplexity of MR technology is an
obstacle for a widespread use of MRhus, sophisticate concepts are needed to
enabledevelopers who araon-experts in MR tdantegrate this technology itheir
applications.However, it is mostmportant toadequately address trauthoring
problemassociateavith MR content productionsoftwareshould nobnly supporthe
presentation of MR, butlso allowfor authorswith differentbackgrounds t@reate
MR environmentg4]. This is nottrivial as MR-specific authoringasks(like calibra-
tion) need to be supportedlthough it isdesirable toperform the authoring in an
MR-enhanced environmefit], someauthoringtasksprove to bedifficult to accom-
plish in theMixed Realityitself. In addition, the author is not alwagisle toshare the

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 113...118, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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view of the end-user on the Mpreview problemZ), for instandeecause thauthor
is at a differenphysical locatiorthan theuser.

In this paperwe analyze théR contentcreationproblem in the context aion-
linear storytelling. Wealso take a steppwardssolving thisproblem by proposing a
concept for content creation. Beside acomponent-baseduthoring process with
clearly defined authoroles and a dedicatedamework ofsoftwaretools to spport
the author, one majadea in ourconcept is the usage of MR methodology itself for
authoringapplications. Theconcepts andmplementation presentdthve been devel-
oped in theEuropean project AMIREAuthoring Mixed Reality) [3] where MR-
basede-learning applications for auil refinery in Austria and narrativenvironments
for the Guggenheinviuseum inSpain arebuilt to vdidate the approach.

The paper is organized dsllows: The next sgtion gives anoutline of how a
framework and eamponent-based approachdathoring can support tHgtoryteller in
creating story templates for Mixed Realitgpplications.Section 3 illustrates how
typical authoringtasks carbe accomplishedith our authoringool prototype.Before
we conclude, we sketch thunderlying omponent andrameworkbasedconcepts
that weused to implement owfemonstrator irsection 4.

2 Components andStory Patterns

Our approach touthoring Mixed Reality applications isbased on &rameworkcon-

cept, and orcomponentghat areusedwithin this framework. Each omponent can
have its own isual representation, as wels a certairbehavior. This way, the ap-
proach enforcea distributed(decentralizedjmplementation of theinderlying story,

behaviors, and dahe application logiclnherently facilitated by theframework and
component paradigms, any of the participatoggnponents candaitionally be re-
placed or reusedlsewhere, be it in theamesub-story owithin a completelydiffer-

ent context. The versatility of su@n approach andorrespondingconstruction kit
becomesevident when weonsiderthat thisarchitectureallows for avery flexible

implementation of story:

Componentaised in one sub-stomgan be reusedither in the sae, or in adiffer-
ent sub-story,even aspart of a completelylifferent overall story,along with their
behavior andnteractive capabilities. Iturn, this allows theintroduction of Story
Patterns: thestory teller builds thestructure fora particularstory, which can then be
implementedwithin an MR applicationusing theappropriate objects anitheir be-
havior, orlogic. An author may nowdentify arbitrary objectscontained in the MR
application, andreplace them using other (potentiallymore appropriate)objects,
without changing theverall structure, or context, of thetory itself. The onehing
that remainsinchanged ishe overall story, ounderlyingstructure, providing a pat-
tern for other contexts of use. Any of the objects used to implement the application
may change or beeplaceddynamically, depending on thestory tellerss or the
authoregequirements.

One application foStory Patterns is the provision stbry templates, whictstory
tellers can create tprovide acertainstructure anccourse of action osuspense. A
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particularstory structure,course of action osuspense may be appropriate arying
areas ofuse orapplicationdomains, and imight, therefore, beappropriate to con-
ceive andauthor itonly once, and téhenoffer it as abestpracticeexample toother
authors. The authdmimself, then, does noheed tocreate anunderlying structure
from scratch, but cafall back on a story template. The relevant tasks that the author
has to fulfill arethenreduced to his cer domain ad competencieswhich include
selecting anccombining components, adapting multimedia content, and calibrating
visual representations obeponentswith the appropriatereal world objects.

3 Using the Authoring Toolkit

In general, even a component-based approach will not facilitate application develop-
ment to the extent that all an author t@aslo is plugthe componentgito the frame-
work and run thepplication.

Using a structuredorkflow asthe basis forthe authoringorocess, we caidentify
four main taskghat must be performeuy anauthor:

¢ qualification of MR components

e adaptation of theelected MRcomponents

e combination of the MR components allow interaction between them
s calibration ofreal objects and theirtual objects in theapplication

In the qualification phase, the autreelects, omualifies, those componentthat
are needed to assemble the Mpplication,from a hierarchically organized reposi-
tory. In order todisplay multimediacontent, 3Dgeometries, otext in a scene, the
author might include placeholder object such as iamageloader, ageometry loader,
or a textcomponent.Suchcomponentsllow aquick exchange aheir visual repre-
sentatiorwithoutremoving tle componentthemselvegrom thescene.

As a component isisually not aspecialpurposeobjectwith respect to the actual
context it will beused in,someadaptatiorwill always benecessary. For exgle, the
author may have qualified a brancbmponent tamplement gart of the application
logic: aswitch clausemight checkwhether the user isloser to areal object in the
scenethan acertainthresholdwill allow, and branch into aeparate sub-stomyhen-
ever thedistance of the usdalls below thatthreshold. Thesameclause mighinvoke
a differentsub-storywhen the user movesway too far from thesameobject. The
genericbranchcomponenitself must beadaptedbecause the author witleed to set
the correspondinghresholdvalues and branch targefise. the sub-stories) to be in-
voked. Tosupportadaptationwithout passing any information about th@mplemen-
tation to theoutside, componentshave properties,which can beaccessedhrough
propertyeditors. Thisalso allows on-the-fly adaptation of components, which means
that modifications to thapplication or the storjtself can bemade inreal time. An
adaptation tooWithin thetoolkit allows theauthor to changspecific properties.

In the combinatiorphase components participating ia story can be connected to
interactwith each other. In thécameworkarchitecturediscussed heresachcompo-
nent hasso-calledin-slots andout-slots,which areused forreceiving andsending
information, respectively.Connecting twocomponents issimply a matter oton-
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necting the out-slot of one componevith an appropriatein-slot of another one. As
described earlierthere may be components specifically singted to be sub-story
connectorstherefore,usingsuch a component to connéato parts of a storyneans
to connect two threads of tloerall story.

Our concept obuilding abstract MRapplicationdescriptions hathe benefitthat
third party applications can hetegrated intdhe developmenprocess. Fig. llus-
trates an example, the integration of Microsdiio as a tool for thecombination
phase. MicrosofVisio is specialized on schematitrawings;Fig. 1 shows two sub-
stories (markedblue andgreen,respectively) connectedith an MR componenthat
switches betweethose threads dhe story.

TR T T
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Fig. 1. External Applications abools for theCombinatiorPhase

One crucial factor in Mixed Reality applicatioissthe alignmenbf virtual objects
such as text, videohaotations, or 3@eometrieswith referencepoints inreal space.
This task isgenerallyreferred to agalibration, and mudie specificallyaddressed by
dedicatedools within the toolkit. In order to addresdifferentgroups ofauthorsade-
quately, we havenorethan onetool for this MR specific task. Fomstance, onéool
is based on thenanipulation of therientation angposition of real object§?]. Fig. 2
depicts thecalibration of avirtual object(blue boxed)with a specific calibration tool.
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Fig. 2. Calibration ofVirtual Objects

4 Implementing the Toolkit

For the realization of ouauthoringtoolkit we use component arabject-oriented
framework concepts[4,5]. This greatly reduces theomplexity of MR application
development and has seveaalditional advantages (like increasigigiciency, exten-
sibility and adaptability). Our idea te use one single fraework - both for the appli-
cation and theuthoringtoolkit. The authoringtoolkit is obtained byust addingspe-
cial authoringfunctionalities(like a cdibration component that offerthe calibration
functionality described in section $]) to theframework;this authoring functional-
ity is encapsulated idedicatedauthoringcomponents. A major advantage is that
content built insuch arenvironment gposes the samgehaviorduring authoring and
duringpresentation without anyinconsistencies. Thisitigates the previeyproblem
of MR contentcreation.

We not onlyprovide tle authoringfunctionality in theform of authoring compo-
nentsbut also the followingther etities arerepresented asomponents:

e Visually represented Componentie real world objects(e.g. a car, a
painting or a chair), virtuabbjects(e.g. Mickey Mouse) orannotation ob-
jectsthat augment theeal world in the MRscenewith additionalinforma-
tion, e.g.text, picturesschemas, videosr sounds).

e Conceptually represented componetiitee context sensing components (e.g.
for collision detection),interaction components responsilite interactions
with the user ofthe MR application obehaviormodel components; these
components are model ofa specificbehavior.(e.g. a simpldoolean AND
operation ola complexsimulator).

e MR System Componeritsat arehigh-level representians of MR-specific
devices and technologid€bke cameras, see-througjiassesheadmounted
displays, marker avbjectrecognitionalgorithms).

Authoringcomponents are able toanipulatethese components and are ablefter
the authoraccesssince all components amnnected by theameframework, since
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all componentposseswvell-definedinterfaces and sincall components arable to
make meta-informationavailable about themselves to authoring components. This
allowsauthoring omponents tprovidehigh-levelsupport to thauthor.

5 Conclusion

Relying on amauthoringprocessthatitself bases orromponent and framework con-
ceptsknown from software engineering,makes it possible foauthorswith non-
technical background to se MR technologies focreating non-linear storytelling
applications.Major advantages are ttspecification of the behavior of mon-linear
story at ahigh abstraction level, thability to divide ths behaviordescription and
associate itpartswith real or virtual objects, thprovision of MR representations of
story patterns, thability to toggle betweenauthor and useriew, andthe possibility
to immediately viewresults ofmodifications. The description of how typical MR-
relatedauthoringtasks can be supported bur prototypicaltoolkit shows thepoten-
tial and thdevel of supporwuthors carexpectfrom ourapproach to MRauthoring.
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Abstract. Any movie productionneeds avhole group of contributing authors
and creative artistBom various fields. Thesameshould obviously be true for
the making ofa compelling VRscenario.Henceartistsneed tohavedirect ac-
cess to the VRroductionprocesstself. In the VR domain however artistic and
computationalchallenges areisually still severelyinterwoven. Thus nearly all
of the (art) work is currentigone bycomputerexperts due tdhe unstructured
workflow and thelack of creative tools foauthors. In this paper weresent
two novel tools which we developed toadopt movieproduction procedures
namely the VRAuthoringTool and the VRTuner. Thefirst is atool to create a
nonlinearscreenplay andtoryboard analogue to thediening ofevery movie
production. Thesecondtool, the VR Tuner,facilitates editingand post-
production of VRscenarios for thdirst time. We concludewith a brief de-
scription of ourexperiencesluring afirst evaluation othe tools.

1 Introduction

Within the comparativelyyoungfield of highly immersive VRenvironments one can
observe asteadyimprovement ofdisplay systems and interaction devices. On the
softwareside sophisticatetbols are available toreateimagery and sound. But can
this be enough to produdbe best possibl¥R scenariosTompared to théHolly-
wood) film industry this would mean that theroduction of a moviestarts with
building up thescenery andilming right awayand using theinaltered results as the
final product. After morethan acentury ofexperience in moei production thdilm
industry hasdeveloped a well-defined modulamrkflow. The procedurestarts with
the storyoutline, followed by thewriting of the screenplay, casting anstaging,
filming and directing andfinally the post-production with thediting of thefilm ma-
terial. Eachstep isconsidered as an ddrm of its own with itsspecific refinements
and own professionals.

In current VR productions howeveertainspecificartists are still more or less ex-
cludedfrom most of theproductionprocess. It is therogrammers who have to do the
main work and hence have the strongetiencewhen itcomes to thenodeling of
the story process aretliting. Thereasons fothis are obvioussince the computers
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experts araisually theonly ones who are able to put all thieces for avorking VR
scenario togetheSincethey cannot rely omecades of experience iinteractive sto-
rytelling, each VR installation issuallybuild upfrom scratch and sen bloce.

Authors of VRscenarios caonly communicate theivision of scenery andtory
progress inwritten form andhope that they artully understood. A clearlyglefined
platformdoes nokexist. Once th&/R scenario icompleted andunning forthe first
time it might becomparabléo thesrough cute inmovie productions. Athis late point
major changes in the VR production are usualthpossible andeven smber im-
provementgediting) are tedious and again camly bedone by programmers. But the
flexibility to make these changes arinementswill mark thedifferencebetween an
acceptable and asxceptionalproduction. Anaudiencewill less likely complain
aboutshortcomings irtechnologieghan abouimperfectcontent.Hence it istime to
enableauthors andartists better ofull access tdhis productionprocess. We believe
that this caronly be done by the delopment of creative toolor these artists who
for the mospart nothave programmingkills. Our presentetbols ... the VRuthor-
ing Tool and the VRIuner facilitate importangteps at thdeginning and at thénal
stage of a VRscenario productionnamely screenplay, storyboarding and post pro-
duction withediting.

Evaluation Evaluation
|
Authoring Core Production - Post Production
Process: Process: Process (Tuning):
VR Authoring Tool VR Tuner
= Models, Images,
Storyboarding Animation,
Sounds :
- Interactive
Non-linear .
Tuning
Screenplay .
Programming /
Story Testing \J Seripting \
Time

Fig. 1. The proposegroductionprocess of a VR scenario. The cgm@ductionprocess is
completed bya well-defined authoring and apost-production process. Every phase ofthis
productionprocess leads torasultwhich can beevaluated on its own

2 A Tool to Support the VR Authoring Process

The goal ofthe presented VRuthoring Tool is toenablecreative authorsvith no
programmingexperience tareate anon-linear scriptdefining the wholestory struc-
ture including allpossibleforms of interaction and progressiatrough thestory
without thehelp of programmers dechnicalexperts. This script can be created and
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eventestedwith anintegrated storyplayer before the productioof models,images
and sound for thescenario has started. Besithe modeling of thestory structure
this tool also provides thefunctionality of a non-linear storyboard, where the
author can communicateleas abouthe presentation of the scenarto the VR
productionteam.

2.1 Non-linear Story Structure

The concept ohon-linearscenarios used fahis VR AuthoringTool is based on
parallel herarchicalgraph structures. Grapétructures a very intuitive andeasy
to grasp forauthorswhich is demonstrated by thfact thatthey aretypically used
to illustrate anddiscussnon-linearprocesses [3, 4JFurthermore they argvidely
used for athoring indifferentapplications like amAl Editor [6], a Hypertexttool
[2] and indirectlyalso in astorytellingtool [5]. The limitations of asingle graph to
model acomplex non-linear scenario areobvious, because an author is forced to
define all possible pathghrough thestory in detail. Butthis argumentoes not
hold when several graphs aiatroduced agarallelentitieswhich are at firsinde-
pendent okach other but can Eought incontextthrough an own sipting logic.
While one central graph - th&orygraph -roughly represents the overall progres-
sion of thestory the othemarallel graphs represent visible.g. scenery, doors,
characters,...) asvell as invisible (e.g. camera, timeline, aperturep)ots...) ob-
jects. Every node of arobject graph represents a certatate ofthat object. The
overall state of the story is ndefined by the actuadtate of thestorygraph tone
but by theactual states ofall graphs. When we arelkking of states wethink of
story relevantstatesratherthan of physics andeometry. Inhuge VRenvironments

. in our case the CAVE or th€ONE ... a singlstate might encloseoptions for
impressive spatiahavigation. Nevertheless thisould be acompletely irrelevant
fact from a storytellingpoint of view. The connectordetween thenodesimply
possibletransition inside @raph. Every node can be filled by the authdth ref-
erences to other objects as well BEgent Scriptsto define interdependencies be-
tween thereferencedbjects. AnEvent Scriptconsists of asimple If-Then relation
where a sebf conditions(e.g. a state of aeferenced object) mugte fulfilled to
execute a set of resul{s.g. a state of eeferenced object or a transition to a adja-
centnode).

Sincethere arebasically no restrictions on how complaxstory can be, the toalso
offers thepossibility to encapsulate entire parts of the story (e.g. self-contained story
parts)within a - in thatcase - hierarchicdligher node. Thusodeling of complexsce-
narios can be arrangedore concisely by thauthor whilethe scenariostructureitself
gains stability anananageability for thassociatedtory engine.

2.2 Non-linear Storyboard

Within each node, event specific informatiodescribing thescene or theobject
appearance can be depaditby the author.This information ... pureescriptive
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text and attached sampb®unds,pictures ormovies ... serves idlsstrative material
for the modelers of thevirtual world. The internal media player of tiaithoring
Tool enables thauthor toaccess the attachdites for themostcommon medidile
formats.

2.3 Testing with an Integrated Story Player

A non-linearscript can nojust bereadstraight forward forevaluation as linear
movie script butentails different forms ofprogression aneéxperiencedepending
on the useregnteraction.Therefore an integrateftory Playeris provided inthis
tool. Thisplayer enables the author poogressthrough thescenario and to simu-
late all the possiblaiser interactionin order to test théehavior of thescenario.
Cause theplayer provides thenformation about thestory progress in &ind of
debugmode, a scenario can be testedtie basis of thenon-linearscript alone,
before anymodeling orprogramming hasstarted. Formore information on the
story player se€8].

Fig. 2. (left side) The VR Authoring Tool showinga storygraphand anobject graphwith an
opened node(right side) storyboardinformation of anode

2.4 The Authoring Tool in the Further Workflow

The benefit ofthe AuthoringTool is not limited to the @thoring process in the
beginning of &/R production.Assumedhat thestory engine of the targetatform
provides aradequate interpretethe non-lineascriptwhich consists oé veryrigid
xml structure can besed tocontrol theprogression of thescenario inreal time.
Consequentlychanges on thecript which aremade withthe VR Authoring Tool
will directly effect thepresentation of thescenario on thearget platform. Hence
last minute modifications and versioninig convenient anévenpossible fomon-
programmers.
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3 A Tool for Editing and Post-production

According to the role of the VRuthoring Tool for story design andcreenplay
writing, the VRTuner providegunctionality for fine tuning of aralready produced
VR story. In analogy to the post-productiiap inmovie production the VR Tuner is
used toapply changes to story after the maindevelopment haalready beercon-
cluded. The user ipresented an iatface combined of a 2[BUI on a wearable
touchscreen computer and a sethafdwaremotor faders ina mixer consolgsee
fig.3). The devices are brought into thexmersive projection ensdnment vhich
makes thenavailable in aunning VRstory. The touchscreatevice can be detached
from themixer andcarriedaroundindependently. For 3ihteraction tle touchscreen
has aspatial trackersensorattached.Being spéal aware, the touchscreens can be
used like a scanner by pointingjth it directly on 3D objects to retrievileir list
properties.Selecting an object in 3D @n a 2D scenegraphnd storygraplbrowser
on thetouchscreerromputer,brings alist of thetunableproperties of thiobject on
the touchscreenn addition, certain objectparameters are assigntxd motorfaders.
Using 2D controls on thecreen and theotor faders, the usean now change the
behavior angpresentation oftery objects. Tunable are faxamplelight colors, ma-
terial properties and thpose ofgeometricalobjects,volume and effect®f sound
objects, bublso parameters obatractobjectslike the behavior of the movenodel,
which isused in the story.

Fig. 3. The VR-Tunerhardware within aimmersiveprojectionenvironment

After the story representation has bedrangecdaccording to theiser needs, atlined
parameters are magersistent in an XMlbased fileformat. Different sets of tunings
can be loaded again raintime tooverwrite the originakettings from the maidevel-
opment. The VR Tuner enableeative professionals who do macessarilyhave to

be VR orprogrammingexperts totweak analready produced story. Small changes
can be applied in a WYSIWY®&anner, without thEime consumingndirection via a
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programmer or modeler. Theterface hadeen designed for ease usfe whichhas
already beewerified by professionalgrom stageproductions wh especiallyappre-
ciated the use of the mixer asiatuitive, well knowninteractionmethod.

4 Conclusion

In this paper we argued fdhe necessities tmodularize theprocess of VRproduc-
tions and to givenon-programmers a strongefluence onthis process tamprove
the quality of VRscenarios. We believe the best waynteetboth recessities is the
development o$pecific creative tools which flank thevork of theVR programmers.
We presented our twtools, the VRAuthoring Tool for the creation of anon-linear
screenplay and iadvanceesting of the VR scenario and the \TRner for the orsite
editing of arunning scenariowithin a CAVE or i-CONE. First reactions ofnon-
programming artists who tried to creaien-linear screenplays f&R scenarios and
computergamesangedrom completerefusal toenthusiasm. It became appartrat
support for authors is cruciathenthey engage in workingith thetool for thefirst
time due to theunfamiliar way of writing downstories. This initial blockage was
easily oercome by evethe shortesivorkshop, aftethat authoraised theAuthoring
Tool and thestoryplayer in gplayful way. On thdong run we & expectinghem to
come upwith completely novetypes of interactivescenarios. Theéools themselves
have proven to run soundly in a first small test scenario *Taking care of the Little
Princees planete. One of timeajor advantages for thgroductionprocess is for exam-
ple the chance tmakeworking scenariqorogressalterations inessthan aminute by
simply modifying thestorygraphwith the help of theVR Authoring Tool ..before
that themodification ofsourcecodecould easily last fohours. At present the tools
are evaluatedurther underrealistic commercialproduction conditions foithe i-
CONE VR gameEntropye wich runs orthe AVANGO VRplatform[1,7] andwill
be a permaneimstallation in thelechnical Museuriienna from May2004 on.
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Abstract. This paper presenfBextable Moviean open-ended interface that al-
lows anyone tbecome video-jockey.Z In thtamework of computationato-
rytelling, TextableMovie promotes the idea @hakercontrolled media and can
be contrasted tautomatic presentatiogystems. Its graphicahterface takes
text as input an@llows users tomprovise amovie in real-timebased on the
content of what they are writing. Mediagments areelectedaccording to how
the users label their personal auditd video databasés the usetypes in a
story, themediasegmentsppear on the screetpnnecting writers to their past
experiences anéhviting further story-telling. By improvising movie-stories
createdfrom their personal video database and syddenlybeing projected
into someone elsesgideo databaseuring thesamestory, young adults are
challenged intheir beliefs aboubthercommunities.

1 Introduction

We imagine a world irwhich children playcreate andexchangevisual narratives
with ease andransparency.Textable Movieexplores araphicallanguage anéhter-

face thatcan invitestorytellers of any age to compose amslalizemovies, images
and souncenvironmentsvhile writing a story; the systerself-selects anédits im-

ages in realime based omextualinput of theteller. While Textable Movie wadirst

inspired by an application f@annotatingmages [2],duringpilot studieswith teenag-
ers, wehavefoundthat its power isnaximizedwhen itbecomes aresentatiorsys-

tem. Makersfirst createtheir own media, e.g. pictures, aunds, moviesegments,
based on storiethey wish torecall; they theruse a texdriven presentatiormode

which allows the maker tshape a storfluidly while writing a story. By creating a
movie-editingparadigm inwhich text leads and imag#ollows, Textable Moviepro-

vides a verynatural, fun and immediatmterface to story-makingThis approach
creates aymbiotic relationship between tl@thoresimagination andhe storieghat

she wishes tdell and supports adiverse set of activitieshat fosternarrative co-
construction.

S. Gobel etl. (Eds.):TIDSE2004,LNCS 3105, pp. 126...134004.
© Springer-VerlagBerlin Heidelberg2004
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2 Application Domain

In proposing a text-t& interaction angbresentation system, wedress dimitation of
traditional editing anddraw onobservation angbreviousresearchthat relatesverbal
and image exploration [2]. In traditional srandom accessAiideo editing systems,
the interactiorparadigm is a timeline; the objectiieto makean immutable«finalZ
cut of a movie. The author can ordge the wha@ onceshe renders théme line.
The audienceeesonly the final version of the objedtlow can we tum this paradigm
on its head? How can we bring timagination of therojectionist or theaudience in
closersynchronicitywith the smovieZ outputdronically, the verynature ofdigital
architecture begs us to makstaft from final object toprocess. Whyshould wetreat
a collection of digitatlips stored in alatabasevith therules thatshaped theontinu-
ous materialsubstrate otelluloid? Why notcall chunksfrom the database in real
time? When images or moviehunks arestored,they aregenerally identifiedwith
digital smetadatadncludinga name. Can we takalvantage ahe namingprocess?

Previousresearch anabservation togethdead to theideathat text could drive a
eprojection paradigmZ where the projection $equenced bythe projection-
ist/'viewer/maker irviewing time throughverbalinput. Early testingwith this para-
digm usingfootage of theapplicationauthoruncovered &asic limitation: howwould
the projectionist/vieweknow what words to use?This resulted in the idetihat the
players -- be they a smajtoup focusing oman authored project @asual visitors to a
waiting space -submit and naméheir ownimages. ThélextableMovie application
thus came to serve as @atform for multiple video-oriented interactions along the
lines of theplay described in thecenario. Byencouragingassociativehinking in the
verbal domain, theapplication leadgarticipants into a new realm efory making.
ParticipanteprojectionistsZ us&@extable Movie tadrive a movieexperience made up
of the story tekand the associatiobetween particular words in the text and video
clips stored in thelatabase.

Textable Movie [9]retrievesmovie segments andounds in a specifiedatabase,
from analyzingtextualinput. Itloads andolays them in realime while thestory is
being typed. Consequentlg,novel moviegets created angenerated in a very trans-
parent, andtasymanner. Thesimplicity of use and immediate response beip the
user/projectionisfocus on thestory ratherthan on theechnicalconcerns otditing.
The system can easily be connected to @argonal moviglatabase. For example, the
following short keyword sequence[forest, nature, tree, wood, leaves,Yosemite]
could describe agpersonal 10-secondvideo clip of the Yosemitepark, called «for-
est.movZ Thepersonallabelling isimportant as itallows theusers togive the me-
dium their own meaning. Aeries ofsimple commands addhstant manipulations
of the moviebeing played(see Figure 1.). Thesecommands & typeddirectly in
the text, and by deleting the text-command, #ffect disappears, e.g. to zoom:
[closeup], tochange thespeed rate [faster], to alter the overall coloration of the image
[winter].
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Fig. 1. Video segments plastantly following the story typed. Aset of commandsodify in
real-time thevideo segments.g. [closeup],[winter].

3 Contribution to the Digital Storyteling Community

We explore avideo-basednterfacethat empowerseople indiscovering newideas,
and that involves them ichallengingtheir assumptions abotheir surrounding envi-
ronmentduring storytelling. While previous systems haw beenbuilt for dynamic
video sequence generation bgcondary image selectidd], or textual specification
[3], Textable Movieprovides sequencing by textual aspoken textinput. Textable
Movie is anatural languagsystem fora spontaneouapproach to theterface.Using
language as an interface allows a natapdroach to storpuilding andplay for both
the person who ifrying to understand thevorld and for theperson who engages in
improvisationalstorytelling with someoneslseusing thesystem.

We play, learn and exchangdeasabout our identity usingtories. Fomany centu-
ries, theletter hasbeen adominant form,from family letters to pen pals. Today
communications technologwyith its spectrum of medigotential, expands the re-
sources wehave at ourdisposal forexploring andsharing identity. Therefore we
proposethat such real-time movie-making devices coulidve potential in cross-
cultural exploration, investigating multi-dimensionalapproaches to express and ex-
change identity. Can youragdults, bysharingimages and storiegcrossborders,gain

a deeper sengpto culturalidentity? TextableMovie is atool that mightengage peo-
ple in relationships where the@xchange and transfersanse otulture througtplay,
collaboration, andstorytelling. Cultural aswell as personalproduction of media can
be sharedover mediaspaces as means ofunderstandingelationshipswith others,
their communities, their rulesheir habits, and their references to the worldlith
new technologies, we armaoving awayfrom the letter-forminto acreative and col-
laborative world inwhich images and sounds can mwith local language.Textable
Movie is a movie-making device tengage people iexploring multi-dimensional
approaches to expressing axthangingdentity.

In a world inwhich media iseverywhere,media creation caprovide a means of
exploring self-identityboth through individual sharing androup construction of
mediaspaces.Constructionists haveuggestedhat userscould benefit from systems
that supportself-expression rathethan create content for theuser. With Textable
Movie, ourfocus is toempowerpeople to expresghat they think ismeaningful in
their culture, andvhat isoptimally challenging tathem. We baséhis research on the
body of workregardingdigital stories fordocumenting culture. Aetwork ofmedia
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could allow users to master the artdifital media fortheir own expression, devel-
oping powerful ideasthrough thepresentation ointeractivevideosrepresentingheir

own lives forthe purposes afross-cultural exchang&his would dlow remotepeers

to reflect on their assumptions about other cultures through experiencing these videos,
and instructive installations.

4 User Study

While ourinterface paradignis specific, it wasnspired by theneed to makevisual
storytelling more accessibleengaging, and powerful for yourgeople[7]. In that
interest, wehave deigned aninternational workshophatfocuses on visual storytel-
ling usingTextable Movie. Teenageparticipating inthese varkshops go through the
process oputting together a piece bijrst storyboarding, then shooting, editing, and
projecting a video-story. Weavestarted toplan aglobal strategywhich will allow

us to compare how teenagers the system acrossultures. Weobservedeenagers
createtheir own videadatabas@aboutDublin.

Textable Movieacts as grojection device for atoryteller. It isspecifically atool for
improvisationalstorytelling, and not a regular editingol. It is based on ththeory
that peoplelearn byconstructing their knowledgg], andthat people areengaged in
the process because they hdéwua, becausethey arechallenged, and because they
expect anaudience for their creation. Thextension of theconstructionist field we
explore comes from the Community Art notiorko€hallenging she audience by the
objectcreated. Irthis workshop, webserve how teenagers can be empowered in the
sense ofinvolving them increating pieces to challengkeir recipient aboutheir
assumptionsTheseassumptions can be abdheir environmenttheir identities, and
alsotheir culture. Thecoreissue of theesearch is tdocus onstorytelling inorder to
bring to light contradictions antesolvethem. We areparticularly working with
teenagerdecause they are ian intermediatestagewhere they areguestioning the
contradictions irtheirenvironment.

4.1 Methodology

A one-week usestudy has been held at thAek, Dublin, in Irelandwith 11 teenagers.
We divided the week intdlifferent activities: eachday, theteenagerexperimented
with our video tools for 3-4hours. Around teradult mentorsinteractedwith the
teens helping them to use the videquepment andrextableMovie, and making sure
eachteenagerexplored theequipment, andunderstood itfeatures. We havéirst
familiarized theteenagersvith the traditional methods of movie making and docu-
mentary making. Théeenagers had teands-on introduction to thédeo equipment.
We have introduced the notion of nevays ofmovie makingby assembling video
clips in aspecific order, and newforms of stories by raixing themtogether. We
have quickly showrTextableMovie in use for such purposeghey firstcreated a
storyboardelling astory @out the building in whiclthey were in. They filmed their
own moviebased on it, and used tApple softwareMovie to assemblegheir movies.
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4.2 Results

The teenagerbave segmentedheir own movie,creating a palette déeywords to
explore theimovie. The immediateesponse from the systemade it comparable to
a videogame, and not an editing todThe teenagers were excited qolayZ with
Textable Movie, and wantethore videosabout themselves. They werthinking
about ways to connetteir facial expressions fbextable Movie We ended upvith a
palette of heads and theames of théeenagers akeywords. They wanted toredo
more oftheir ownfootage for thesystem. Wehaveexplained thantent of thework-
shop as a wafor teenagerfrom other ountries to neigate throughtheirlife. To this
end, we have asked tparticipants toshoot inthe city as a reporter tffieir environ-
ment. Theyshootelements presentinteir city andwhatthey liked or disliked in it,
e.g. mobile phone conversations, coupléssing, fights. Theywatched theirvideo,
and decide hovthey will cut it for the interactive projection. For instance, one of the
editor said : *Oh, this is you here! We could make it so that when «Tom CruiseZ is
mentioned during the projection, then you appear on the scre@né. participant
was designated to be tipeojectionistcreating the citystory using Textable Movie.
However, all theothers weresshoutinge the keywordthey wanted him to type in
order tohave surprisingdotage. Wehavefound that they exclusively use@iextable
Movie as a tool teshowothers short stories ireal-time and make surprigdfects by
creatively associatingkeywords to visuals. They consistently gravitatddwards
iMovie and its timelineto createan editedmovie for export. They neverused the
functionality of TextableMovie to create avhole movieout of the story segments.
We can deducéhat thespecific utility of Textable Movie is tgprovide aresponse to
the userinput in real-time andhen act as grojectiondevice. A moreguantitative
analysis couldsupporttheseresults; however, wéound very informative that,in a
one weekworkshop inwhich theteenagerdelt challenged by the activities, all of
them havelooked atTextable Movie as real timeprojectiondevice, andeach has
pushed thdimits of its functionality, e.g. bymaking surpriseeffects. Thus, we have
found itimportant inimagining a set ofideo editing tools thathis set shouldhclude
a regular editing toole.g. iMovie, as well as an interactive projection toelg. Tex-
table Movie. Wefinally observedthat theteenagers wereoastantly intocreating
specificcontent fortheir audience, and weexcitedaboutsharing theidatabaseavith
other countriesFrom thebeginning, one of ougoals for thistool was to encourage
teenagerérom around the world to share views of their woslith each other.

5 Future Work

We foundthat Textable Movie is anatural tool for improvisation andprojecting
audio-visuals whilgelling astory, and wéhave alsdegun a new multi-culturalata-
base of teenagers their environment. We havarepared theetup for use idiffer-
ent countriesvhereequivalentworkshopswill takeplace, and theooperativeresults
will be a permanenkiosk to naigate among otheregulture. In itsfuture versions,
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our system willbe networked, andsed as a multimedia tool teflectinto someone
elsess culire. Ourplans include durtheranalysis of the new possibilitieseated for
participants oflifferentcountries whashare alatabase of clipgom different paces,
installed in thdorm of akiosk inchildrenss museums internationalljextable Movie
will also bepart of the worldwide activitiesf Pangaea [5that aim to letchildren
around the world feelbondsZersonally.

6 Conclusion

In this paper we arguethatthere is aneed for arelternativeframework forvideo
editing and storytelling. Theeed ismotivated by thalesire taeproduce thelayful
improvisationalkenvironment o€hild storytelling. Wehaveoutlined the specifications
of TextableMovie during a workshop. linformed us thafextableMovie engages
teenagers to becomvideo-jockey byallowing projection ofnediaduring storytelling
in front of anaudience. The power afiéxibility of TextableMovie can be evaluated
in partbased orapplicationghat we havereatedvhich we did not initially avision.
For instanceTextable Gamextends the concept to the realm of vidgmnes.This
applicationaims toengage teenagers lilding their own gamesg.g. actiongames,
exploration gamesnysterygamesusing their own footage argbunds, and allowing
them tocreatetheir ownrules and scenarios.
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Abstract. As computingand communicationgechnologies evolve, there is the
potential for new forms of digitally orchestratedinteractive narratives to
emerge. Inthis process, balancedttention has to beaid to audience experi-
ence, creative constraints, angresence and role of thenablingtechnology.
This paper describes thenplementation of HopStoryan interative, location-
basednarrativedistributed inspace andime, which wasdesignedwith this bal-
ance inmind. In HopStory, cinematic media is houseihin wirelesssculp-
turesdistributedthroughout auilding. Theaudiencethroughphysical contact
with a sculpture,collectsscenes fotaterviewing. Inspired by the history of the
installation space thenarrativerelates a day in thife of four characters. By
binding thestory tolocal time andspace andnviting the audience to wander,
we amplify themeaning andmpact of the HopStory content and introduce an
innovativeapproach to day-in-the-life storystructure.

1 Introduction

Over the past few etadesyesearchers and artidtave exploredcomputation as a
storytelling mediumresulting in an xplosion of ey-catching interactivenedia ex-
periments.While many hypermedisstorieshavebeen publisheds CD-ROMs or on
the WWW, success hdmeen limitedsuggestinghey lack the compelling depth of
more traditionallinear media.Meanwhile less commercially focused explorations
havetaken place imesearch laboratoriemdunder thedirection ofindividual artists.
Many oftheseexperimentgproposenovel interfaces or extend theach oftomputa-
tion into thepresentation form amavigational paradigmHowever we are concerned
with the structure of thestory itself, with what makes egoodZcomputationaktory.
One lessohat ringstruefrom thepreviousresearch is that thepportunity fordigital
interactionwith story content aloneloes notonstitute aneaningfulnarrativeexperi-
ence.

As Kearney [1] points out, evestory is told by someone to someone else. He de-
velops thisargumentsuggesting thannovation instorytellingdepends omoth the
medium and thstorybeing told. Non-lineargcomputationally-augmentedorytelling
is still in its infancy. Over the past 15 years, most research has been tethered to a
technologicakesourcelink-basedhypermedia and other script-basednputational

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 132...141, 2004.
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frameworks havéeenused topublish fiction[2], documentary [3] ah a variety of
histories. Whilemany interactive fictions havebeenpublished onCD-ROM, few
continue to be referenced. Wihfew notable exceptior{such asviyst), thoseworks
that lock viewersinto a single user,screen-basethteractionseem to bdimited in
their ability to deeplyengage antbuch.

Many factors may accourfior this unsatisfactoryexperience: choice atory, style
of telling, conflict between the physical act witeraction and thenental processing
of story, thepromise ofnon-linearinfinitude and theexpectation o€atharsis. Despite
these difficities, more thoughtfulstructures fo computationalstories areslowly
emerging.Over thepast few yearsyearablecomputers an®DAsswith GPS orother
location sensordiave made it possible t@onstructlocation-based cinematinarra-
tives. In this form, the audience members receizgative elments aghey physi-
cally navigate through geographical storgpace [4],[5].

Extending this workthe installationdiscussed irthis paper,HopStory, describes the
implementation of a novel locatidmased arrative. Thisapproach takes digitally-
enhancedstory beyond tle computationadesktop and distributes it in physical
spacethathumansnavigate in day to daljfe [6]. HopStory explores thepportunity
provided bysuch forms tdink content tathe setting in which thetory isbeingexpe-
rienced, Howing the space toexpresshistory and personalityin the following sec-
tions, we describe theimplementation, technologgand contenthat comprise the
HopStoryinstallation.

2 Hopstory

With HopStory weintended tocreate ahistorically inspired distributedtory for a
specific location such thaiphysicalnavigation of thespace by theaudiencebecomes
an editing procesthrough which adiencemembergealisetheir ownversion of the
cinematicnarrative. Withthis as our creative goal, weegan ouresearchinto the
history of the area and of thmiilding that would hosthe installation.This research
informed the deelopment of thecharacter-based stgryhich focused orfour char-
acteredifferentpoints of view on thsameevents, takinglaceduring asingle day of
work in theinstallation building, originally a breweryhis wasthenfurtheranalyzed
to obtain a plothat maximized thecontinuity between the @racterviewpoints so
that it could be filmed aforty-eightseparate segments.

In the installation, th@udience cawollect storyparts according to story time and
character athey walkthrough the buildingTheythen view their owreditedversion
of the story,featuring theclips in the ordethat theycollectedthem, at a designated
playback station. Only ithis moment oplayback theviewersfully experience, their
personallyassembledtory.

HopStory is novel in the way which it marries physicahavigation though the
installationwith character pointf view. As Rokeby [7], points out, treory space
can be conceived asnavigablestructure or world*The navigable structure can be
thought of as amrticulation of aspace, realyirtual or conceptual. The authatruc-
tures thespacewith asort ofarchitecture, and providesngethod ofnavigation.Each
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position within the conceptual space provides a point-of view, defined and limited by
the surroundingrchitecturalstructure. Exploring this structupgesents the spectator

with a series of views of the space and its contents. The sequence in which the spec-
tator experiences these visfasms auniquereading of thaspaceZ. In the case of the
HopStory thearchitecturametaphor can be taken literally.

Furthermore, thestory connects to th@audiencess sense of time. As the story-
gresses, the characters move through the building, living out their day in the early
1900s. Similarly, as the audience wanders through the same building, experiencing
the installation, theyencounter the foucharacters atlifferent locations and times.

The audienceencounters sculpturenodeledafter abrewerycat, a speciatharacter
in thestory. Thesculptures indicatéhe locationsvhere thestory content isavailable.

Fig. 1 Cat sculpture ifocation

Using asimple physical objectdescribed insection 2.2) foiinteractingwith the
sculptures the audience able to collect scene®vhen ascene is collectecan audio
segmenfrom thatscene igplayed. Essentially, through contaetith a cat, a partici-
pantreceives a newgcene andincovers a&haracter, who respontly revealing gart
of his or her story. Thastantaneousudio response magncourage audienaaem-
bers to seek ouhore scenes tadd totheir collection.

The audience controls theumber ofclips they collect but do noknow what
events they will witnesbefore theymake contactvith a sculpture.Much like wan-
dering through anactual building andchoosing to eavesdropn chanceconversa-
tions, audience members etliieir own movies bynavigating the buildingspace.
However, rathethanviewing each scene at thmoment it isencountered, the audi-
ence saves up their collections for lat@wing, allowing interactionwith the system
while carrying oubthertasks, and experiencing the mowden itis convenient.

We foundthat thelocation-focused nature ttie storyprovided a creativelaying
field for developing content. In thease of ourinstallation, designed to be housed
within aculturally significant brewery building, thiistoricalinspiration was natural.
Access to thephysical setting othe characterse lives provides concrete starting
point for researchyisualization ofscenedescription, and conceptioof plot events.
An additionalcharactewith adifferentrole toplay, a cynical brewergat, wanders
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around thestory providing historical anecdotes iwhat we called ambientscenes
where no humagharacter appears.

2.1 Installation

The installation wagxpressed byeven cat sculptures, which wembeddedwith
small metaliButton receptors[8]. Six of the catswere spreadthrough one floor of
the building, and theseventh waseated on amarmchair in doungearea. The cats
were designed to beye-catching, and welaround 1meter in legth.

The moviescenes collected lie participants werearried to thdoungearea and
projected onto thevall, for anyonenearby to view.

Participants wergyiven a keyring, which contained a metaButton for storing
clips, and acard with brief instructions fornavigatingHopStory. When a cat was
located, a participant was tmnnect his or hreiButton to themetal receptor embed-
ded withineach cat, in order testore ascenee onto théButton. When participants
were satisfiedvith the collectionthey hadstored,they could touch the iButton to the
cat at the projection area and watch thevie they hadcollected. Theinstructions
notedthat a given cat could beonsultedmultiple times during the daysince the
characters moved back and forth betwedferent sculptures. Dring the @mon-
stration, thestory ran for theduration of onehour, with thesceneadvancing every
seven o150 minuteswithin each cat.

2.2 The Content

The story hadeen creategvith the purpose of providing theudiencewith a flavor
of a day in the hop storghen it was an industridduilding. Four fictional craracters
bring theaudience infour differentjourneys through the hogtore during normal a
day of work. The characters arerformed bypersonalaccounts ofocial conditions
of the Liberties, the aresurrounding the brewery, and the lifestytdsvorkers at the
brewery in1920[9,10]. Plot eventscenter aound anaccident caused by @mbina-
tion of arbitrary actionsfrom each character,providing manycausal threadérom
which theaudience build connections.

Each character can enter thglding, and thestory, at adifferentpoint in theday.
Ambient scenes supplement tharrative, providing backgroundhistorical informa-
tion during thestory times inwhich no character igpresent. Like traditional story
forms such as the noveplay, or film, the form of ldpStory imparts newanstraints
onto thecreation of the content.The narrative was brokedown into forty-eight
fragments thatllustrate the lives of théour characters as thegrogress througtheir
day.

The HopStorynarrative isultimately portrayed in thetyle of traditional cinema,
through alinear movie. Thereceived movie igieced togethedifferently by each
participant whointeracts with thesystem, andeachmovie will posses alifferent
number andombination ofscenescharacters, or plavents. The awstraints olsuch
narrativeassembly createmiterestingchallengesregarding thecomposition ofstory
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fragments. Each scene isomewhatanecdotal, swery short assembled moviesill
be meaningful. Thetoryprogresses iparallelwith real time,insuringthat the story
will never go back in timeZ.

Simplethemes are referenced in multigeenes tainify the characteresstories.
For example, oneecurringtheme isthat thecharacter of théuildings foreman is
very hungry, because henisseddinner thepreviousevening and then forgot his
lunchbox. This is mentionednultiple times during hisnarration of the storyinflu-
encing hisactionsduring the day of workTo connect to thisheme, the other char-
actersoften refer to food andnealsduring theday, linking the story fragmentsar-
rated by thalifferentprotagonists. For examplthe foremaneslaughterstarts her day
by bringing dunchbox to hefather ashown infigure 2.

The characters ddifferentthings during the day, tHeremanattends to the ma-
chinery, theforemanes daughter wanders througk building andsometimesthey
can be seen at the satimae in thesamelocation or dealingvith the sameeventfrom
a differentperspective giving theimpression of aconnectedoverall narrative. An
example is the accident that happens in thestone in thdate afternoon. Edt char-
acterexperiences it in some form, everjuét auditory. This technique isused to
emphasize thdifferences in point ofiews of all thecharacters regarding tlsame
incidents. Theaccidentinvolves one of theharacters, a bofalling on the ground
and it can be experienced by the audidincesn eachcharacteres perspectivthe boy
falling from thestack; theforemanwitnessing theaccident andeeling guilty about
having assigned the task to thmy; thegirl scared by thenoise butcuriousabout
what is happening; and thsurprisedplanner, whohears the noise andonders
whateshappening on thetherfloors of the building.

Fig. 2. Framefrom thevideo showing theoremanes daughtelelivering theunchbox

The perception of thdifferentstory fragments as a wholefisrther facilitated by
the presence afomecharacters irother characterssscenes. Foexample the boyes
character arrivesate into the hopstore building. As hesneaks inside, he sees the
foreman charactadrinking aglass of beewith his mennear awindow. Theviewer
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can see the men laughiag the window from thdoyes point of view. At thesame
time, the storyexperiencedrom theforemanesside wonst mention theboy, kecause
they canetsee him. While hiding from theforeman behind a wall, the boy spotted
by the planner. Frorthe planneres poirdf view the fact is of minimaimportance as
he is completely absorbed in his work and baneljces the child. The boyould be
just a shadow in the background for the planner, but from the boyes point of view, the
incident isquiteimportant. In the boyescene, thelanner walks by irfront of him
and stares at him for a second. The Bwn puts aifiger in front of his owrmouth
asking theplanner not tdell the other workrs about hinhiding behind thevall. We
believethat this way ofrecalling characterfom other peoples perspective gsiite
effective inbringingunity to thewhole story andsuggesting continuity qflace and
time.

With thesetechniques, weattempt to ensurthat an audienceember receives a co-
herent andneaningfulnarrativeregardless of thaumber ofscenes collected and the

orderthat they gathered them imdependently of th@resence or absence of any
specific scene.

2.3 The Technology

The technologyused in kpStory enablesudiences taollect andplay back their
story sceneshrough physicalcontact withthe catsculptures. Thephysical contact
occurs with theuse of iButtonsmetal canisters the size of a coin made by Dallas
Semiconductowhich store smalamounts ofligital information. Thesewere handed
out to the audience on keyngs before thelemonstrationFigure 3 shows an iButton
key ring anda cat sculpture.

Fig. 3 iButton and iButtorinteractionwith the receptor on the catculpture

The iButtonreceptors arsmall metal contacpoints,which were embedded in the

cats. The receptors weptugged into theserialports of sixlaptopcomputersattached
to the cats. Thaudiencaoamed thespacewith theiriButtons and then, as conven-
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ient, engagedvith the sculptures taollect data. When thescene wasicquireda short
audio segmentfrom the scene waglayed. At thesametime data was uploaded to
theiriButton. Video clips associateavith this data could then beetrieved andriewed
at theplaybackstation.

For each of the siXocations, eightscenes weravritten, progressingthrough eight
time slots inthe storyday. Eachwastagged with d@wo-digit ID numberindicating the
time slot and location. This was tlformation stored on thé@Button andused to
reference the videolips at theplaybackstationusing customsoftwarewritten in Isis
[12].

3 Related Work

Research anthstallationsrelating tomulti-viewpoint stories,place mediated histori-
cal recollections, and tangélinteractionprovide thebackground to thédopStory
system. Fosome timestorytellers in avariety offormats havéoeenexploring the use
of multiple points ofview as a way to structure narrative. In this context, authors have
chosen to build charactewgho drive thenarrative, tostimulate theaudience ta@hoose
amongdifferent prospective on theameevents. AsMazalek observes *One of the
advantages of multipleiewpoint approach isthat it leaves greaterpossibility for
different viewers/readers teelate to different charactersdepending on their own
personalities angreferences. Furthenore,events carake on avariety ofmeanings
depending on whosgerspective thegre viewedromZ [14].

The idea obuildings as containers fatories ancplace-relatedharratives was ex-
plored inthe Weirdviewhypermedia projecfl5]. The audience is providewith a
graphicalinterface portraying a rowf houses in atreet inLucan Village in county
Dublin. Real stories of peopliving on thestreet were collected arairangedusing
the houses asietaphoric containers of the stories.

Exploration of thephysicalnavigation ofstory space isevident inTamara, an in-
teractivedinner play by Krizand16]. Thestory frames ampstairs/downstairs drama,
taking place in the rooms of a largeansion house. Audiengaembers start out in
one room and arfree tofollow the actorswhenthey movearound thehouse as the
story progresses. |If there are two actoieying ascene in a room and one storms
out, audience members mushoosewhich actor thewill continue tofollow. The
audienceseesonly a portion of thestory relating to thecharacterghey find most
interesting.

Strohecker et al. descrid&7] Tired of Giving, aninteractivescreen basedtory
relating to the statement againatial segregation made IRosa Parks in the United
States.Viewers explore thestory through themultiple perspectives of thdifferent
characters and three-parthorusinspiredfrom theancientGreek theater.

HopStory was alsinfluenced by previous work otangible interfaces. In Genie
Bottles, the audiencexplores anulti point-of-view narrative bylifting the corks of
three glasshottles associatedvith three genie charactefd8]. Eachgenie has a dis-
tinct personality andackground that affects how he gire talks about the events in
the story. Eachtime theaudienceinteractswith the bottles, theyreleaseslightly dif-
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ferent pespectivesbased orwhich genie(s)they listen to, inwhat order, or for how
long [14].

Spatial inema has been thicus of severalprojects of thelnteractive Cinema
group at theMIT Media Labincluding Elastic Charle1987), Elatic Boston(1990),
and Boston: Reneweédstas. Mostecently,PanssdescribedM-Views which focuses
on developinghardware and softwar® support thecreation oflocation-aware mo-
bile cinema[5]. In the current implementation, audienceembers carry iPAQSs,
equipped with a GPS or infraregnsors, and aB02.11 networkcard. <Another Al-
iceZ, was théirst cinematicexperience developed for tihé-Views system and was
set within the MIT campufs].

4 Evaluation and Future

We created the Hopstoas an exercise idesigning aistributedstory incorporating
portabletechnology in the narrative proce3e story develops in timayith alinear
progression of the plot mapped real time andunfolds inspaceusing the argitec-
tural layout of the building as a navigatidimol. Depending on the time and thgace
the audience isituated inwheninteractingwith the Hopstory, theyretrieve parts of
the storyfrom differentcharacterpoints ofview.

Hopstory was demonstrated at @xhibition held within oudab in January2002.
This eventattracted a largand diversegroup ofacademics andorporate representa-
tives to ourfacility. Throughout the day of the evewisitors entered, wdanded
them an instructiorcard and arButton. Msitors could freelyroam thefloor, using
this equipmentvith the cats ofthe Hopstory.
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We made aaumber of observationsf audiencebehavior throughout the day and
received a largemount of spontaneousmmentary orvarious aspects of thélop-
story. Theseinsights arebriefly describedbelow. Theaudience wasnterested and
curious about the distributestructure othe narrativethey appeared tdind the con-
cept of alocation based narrativeakcinating. A variety of visuaids were used to
explain how the storyas distributed irspace andime asshown in figure 4.

Very few audiencanembers had problemsith the technologyThe interaction
was simpleenough thamostusers were able to interagith the systemwith no diffi-
culties. Theaudiencealso respondeavell to the physical form of the sculptures,
finding them appealing. Theeparation of storynavigation andstory viewing pro-
voked mixed response among thgsers.While some hadlifficulty relating thecol-
lected fragments to theexperience,others reported arelaxed experience. They
pointed outthat nothaving tostop and view thetory at every node createdless
disruptiveexperience thatontributed to anore coherent plot.

Many visitors whokept the iButton witithem collectedstory fragments in differ-
ent ways, wheithey happened upon a cat sculpture. Wihesevisitors came to the
playbackarea to cash in otheir story, we usually ltato refreshtheir understanding
of how the experiencerorked. Other visitos focusedully on the HopStoryinstalla-
tion, actively searching for all theats; these visitorsollectedstory segmentsapidly
and thencame to theplaybackarea to review the stompey hadcollected whilenavi-
gating the floor. Fewvanted to gdback andexperiencemore stories becaugbey
were aware thetory was occurring itheir time. Finally, the visitors passing by the
playback area usually stopped and watchethovies that others hadcollected and
wanted totalk about the demo.

An advantage ofising iButtons forinteraction with HopStory was thenon-
intrusive quality ofthis technology.IButtons areportable and undemandinigaving
the userfree to make choices about théarvel of engagementvith the story at any
given time. Theycould remain in a bagr pocket, easilyaccessed if garticipant
chose tcengagewith Hopstory. Theystoredstory bits sothat a conversation could be
held during collection, andviewing couldoccur latewwhenconvenient.

The Hopstory experience hagpened newesearchdirectionswithin the form of
physically distributedinteractive storytting. The idea ofinking a story toplace can
be takenfurther under theHopStory framework. Thestory content could be rigor-
ously mapped taspecific location- thescenes in themovie could depict the exact
spotswhere thestory fragments arevailable. Thesculpturalobjectscould also be
enhanced to reflectory content, taking th@hysicalform of objects orevents in the
narrative. We envisage otitopstory installation as arexciting stepforward in de-
veloping newforms of computational interactive naiva, whichweds storycontent
organicallywith enabling technology.

After testing theHopstory, theevaluation pointed ouhe direction forfuture work.
A seamlessnteractionbetween the story and tlaudience iseing redesignedsing
Bluetoothtechnologyinstead of theButtons. The contemeed to fit ebroader space,
the plot tightened and theharactergpersonality deepened foster engagement and
curiosity about the storyFrom thesefindings aseconditeration of theHopstory
sytem and installation is nounderdevelopment.



Hopstory: An Interactive Location-BasedNarrativeDistributed inSpace and Time 141

Acknowledgments.Wee«d like tothank ouractors, actresses, &moices: Govanni

Dini, Susi Harris, Steve®avy, ColinHarris, Mark Bent,Felix the catEamonn
Doyle, RonanSwift, Jenny LangleyWilliam Hederman. Also, for helwith the audio
production and postproductidBamorDoyle ancHerveGomez. Fosoftware coun-
sel: Stefan Agamanolis, CianCullinan, Jamie RasmussenMatt Karau. Forvideo

advice and assistanddichael Lew. LindaDoyle for beingpart of thenitial brain-

stormingprocesses.

References

=

Kearney, R. On Stories. Routledd@ndon/NY, 2002,156

2. Joyce, M.Afternoon.ElectronicHypertext. Rierrun, 1989.

3. BrondmoH.P. and Davenport G. Creating avitgwing theElasticCharles ... Myperme-
dia JournalHypertext 1l ConferenceProceedinggJuly 1989), 43-51.

4. Sparacino, F. Sto(ry)chastics Bayesian networlarchitecture forcombineduser model-
ing, sensoffusion, andcomputational storytelling for interactispaces. PhOhesis, MIT
2002.

5. Pan, P.http://web.media.mit.edu/~ppk/Research.htm

6. Pan, P., Christina Cand Davenport, G. The Birth eAnother Alice.Z Computers and
Fun 4, University of York, UKNovember2001).

7. Rokeby, D.TransformingMirrors: Navigable Structures.

http://www.interlog.com/~drokeby/mirrorsnavig.html

iButton Overview,http://www.ibutton.com/ibuttons/index.html

Byrne, A. Guinnes3imes: Mydays in the worldesnostfamous brewery. Town House

and CountryHouse,RanelaghDublin 6, 1999.

10. Johnston, MAround theBanks of Pimlico. The Attic PresBublin, 1985.

11. Agamanolis, S. IsisCabbage, an¥fiper: New tools andstrategies fodesigning respon-
sive media. PhDdissertation, MIT2001, 81-93.

12. Isis web sitehttp://web.media.mit.edu/~stefan/isis

13. O+Mahony, D. andDoyle, L. Architectural Imperatives for 4th Generatitiftbased Mo-
bile Networks. ProceedingsForth International Symposium on WWeless PersonaWulti-
mediaCommunicationsAalborg, Denmark (Sep2001), 1319-1325.

14. Mazalek, A. Tangible Interfcefor InteractivePoint-of-View Narratives. MSThesis, MIT
2001.

15. Nisi, V. andBriggs, J. sWeirdviewZ, hypermedia interactive installation exibited at the
Douglas Hide GalleryDublin, mscmmgraduateshow 2000.

16. Krizanc, J.Tamara. StoddaRublishing Co. LimitedToronto, Canada]989.

17. Strohecker, C., Brooks, K. and Friedlander, L. TiredGofing In: An Experiment in
Narrative Unfolding. http://www.merl.com/reports/docs/TR99-16.pdf

18. Mazalek, A., Wood, A,, and Ishii, HsenieBottles: An Interactiv®arrative inBottles.

Siggraph 2001.

©®



Mobile Entertainment Computing

ChristianGeigef, Volker Paelk& andChristianReimani

! University of AppliedScienceHarz
cgeiger@hs-harz.d e

2 University ofHannover,IKG, Appelstr. 9a,30167 Hannover

Volker.Paelke@ikg.uni-hannover.d e
% University ofPaderborn, C-LABFuerstenallee 1133102 Paderborn, Germany
Christian.Reimann@c-lab.d e

Abstract. Constraints in hardware ancbntext of useresult in specific re-
quirements for the deg; of successfumobile entertainment applications. To

be successfulmobile gamesmust differ in their gameplay to support intermit-
tent use +on thenoveZ, the gaenpresentatiomust beadapted to the limited
output modalities of mobile devices and the interaction mechanisms should be
suitable for thesmall and limitednput modalitiesprovided by amobile device.

In this paper we analyze the specifeuirements of mobile game use and il-
lustrate howthey havebeen addressed three mobilegaming projects.

1 Introduction

Advances in mobileomputing andwirelesscommunication échnology [1] enable

the creation of entertainment applications with appealing graphics and game-play on
a variety of mobile devices ranging from smart phones over PDAs to wearable com-
puting devices. As entertainment applications are targeted at a diverse user population
that will employ them without previous training a highly usable interface design is as
critical for their success as thearrativecontentitself [2]. The mobilecontext of use
imposesadditional requirements omntertainmentapplications: Typically, mobile
applications araised for shorepisodes, possiblgs one task amongany. Game
designershave to ensure thaisers carenjoy apleasurable interactioexperience
under such eccumstances. A common solutioseen irmany currentnobile games -

is to create gamedhat can beompleted within a fewninutes. It is;jhowever, obvious

that there isalso interest in mobilgamesthat enabledeepergame-playingexperi-

ences over aextendedperiod oftime. Thecreation ofsuch applications requires a
platform that allows tamake maximumuse of thelimited display and interaction
capabilities provided bynobile devees. A suitablenechanism thasupports inter-
mittent use and appropriate means to support the creatiommplex gamecontent

are otheiimportant requirements. In ghipaper we prest exemplarysolutionsfrom

three mobile gamingrojectsfor: 1) High-quality 3D animations ZJontextrefresh

for intermittent use8) Novelfoot-basednteractiontechniques fomobile use based

on computevision.

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 142...147, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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2 A High Visual Quality PDA Adventure: Squipped

An on-line study orrequirements for mobiladventuregames conducted by stu-
dents of Hochschulélarz indicated thatisers prefer &igh visual quality (com-
pared toexisting 3Dgames on PDAs likQuake), hagroblemswith interaction on
a PDA (compared td°Cs) and arevilling to spendabout 10 minutes pegame
session. As @onsequence, prototype of avideo-basedadventure wasleveloped
(1 level, featuring about 15 min3D animation), followinggame conceptérom
DragonesLairZ andeRent aHeroZ. The use gfre-rendered 3@nimationsallows
high qualityimages butrequires agameengine thatimplements the game logic
statetransition graph, afiws to rendetext, images and video on a PDA ahdn-
dles userinteraction. MediaPoint wasdeveloped to address theseguigements. It
integrates thd>ocketTVplayer SDK toplay mpeg videos [6] and allows t@nder
images andext asoverlays. Thdogic of the statéransitiongraph is captured in an
XML format and execed by MediaPoint.

Analysis: The use of pre-rendered animation sequences enabled the intéghed
visual presentation quality butducednteractivity tosimple point andclick. A key
problem in the development was the monolitsticry graphthatresulted in ahighly
complex descriptior(which preventedefficient execution on arlpag 200Mhz) and
required a largemumber oftry-and-errorcycles. While a@PC basedmulationhelped
to decreased iteratiarycle times a moreefficient approach foicontent representation
was developed for theflowing project.

Fig. 1. Datafile and final gameprototype (£ simulation)

3 Context Refresh with the Mobile Entertainment Engine

Mobile, theMobile EntertainmenEngine,addresses vimus requirementi&entified
in the introduction: itsupports structuredreation ofnarrative applicatiorcontent,
enablesrun-time presentatioracross awide variety of mobile ddgces and supports
context refresh for intermittendse.

To enable the use of antertainment applicatioacross a variety diardware plat-
forms thestory structuremust bekept is adevice independentformadnly thepres-
entation format/media agdapted to theapabilities othe interactiordevice.
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In MobEE the storystructure is implemented by set of finite automatons con-
trolled by acentral variablgpool. Each hot-spaaccessible by #user chagesvari-
ables andhereby the statesf the automatonsEach hot-spot and automaton-state-
change can blinked tonarrativeinformationsuch agext, graphicssound oranima-
tion which is displayed to thaser uponactivation. Toavoid complexmonolithic
storystructures as in Squippedstaryline in MobEE issegmentednto an arbitrary
number ofsmall aitomatonsgachrepresenting amall segment dhe story. Using
this segmentation is easy talebuggamedesigns or to extendsiory in later design
phasesActivating ahot-spot can takeffect on allother host-spots iterms ofdesign,
sound and information they provide. Bgrefully designing the automatons itpss-
sible to represent almost aspmplexstoryline in aformat accessible to thmobEE
game @gine andcchange it easilnfterwards.

To support thewide variety ofmobile devicesMobEE supportsexchangable rep-
resentationsof the storycontent. MobEE can manageveraltextual, auditory or
graphicalrepresentations of theamecontent andselect themost appropriate presen-
tation for thedevice in useFor 2D graphicscrolling images, sprites, 2vienations
and video clips arsuppored and 3D animatia@an beeasily integratednto the ar-
chitecturewhenmobile 3Daccelerators beconayrailable.

As mentioned in the introduction, these of mobile devices isften limited to
short time intervalge.g. waiting for a bus) anthere may bdonger perioddetween
the uses ofmobile entertainment gpications. Therefore it may provaecessary to
provide usersvith a context refrestof previous ativities in the game.

Such a context refresh iealized inMobEE bykeepingtrack of all user actions.
By doing thisit would beeasy toshow auser all his activitiesip to the poinivhere
he wants taontinue thegame. Since aomplete histonyof all actions at every start of
the programwould beboring thecontextrefresh has to bémited to sigificant ac-
tions. Unimportant detail anolder actions that are nlmnger relevant can Heft out
of the contexrefresh.Since theapplication has no way #&howing which detail is
important thedeveloper has to providais information wherdeveloping egame by
applying values to key information that thpplication mighshow to the useBased
on thisadditional information the MobEEngine isable tosort outoutdatednforma-
tion simply by boking at thenumber offacts provided to the ussince certain in-
formation hasheen passednd using themportance ofthe information tocalculate
the necessity afhowing thisfact to the usein the contextefresh.

If the application isusing sbrytelling technigues to prode informationfor the
user and the narration issingpresent time for its presentatidnis necessary for the
developer to providéhe applicatiorwith the sameinformationplaced insimple past
for the re-narration. MobEE provides the user with affastard button toskip un-
wanted facts or even the whaokdresh ithe isstill familiar with thecontent.

Example Forgotten ValleyZ, aPDA-BasedAdventure with MobEE

The adventureForgottenValleyZ demonstrates theapabilities oMobEE. Starting
the adventure the user cstart a new game aontinue arold. Whenstarting a new
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game hdinds hisAvatar in themiddle of anunknownmap, noknowingwhere he is
or how he got hereUsing the pointingdevice (which can varybetweendifferent
mobile devices) thaiser carmove around and explore tgpical adventure fashion,
solving little puzzles anthlking topeoplepopulating the valleyo find his way out.

Fig. 2. Starting Point and Riddles to solve

The behaviour of the non-player-characi@sswell as the overall logic of the game is
realized byseveral admatons. Figure 4 shows tla@tomatonthat controlsthe be-
haviour ofthe merchanteglaughter. Thelaughterappeardirst when theplayertalks

to the merchant, whasks him to rescue hifaughter. The automaton thewitches to
an activestatewith an aimation loop. The inactivestate isreenteredwhen the
daughter was successfutlyscued.

Inactive

/ i Merchant
Start wasfound |
AnimationL.oop, moving her
3 Found around in the forest, while the
End player is searching for the
| PR | merchants daughter,

Fig. 3. Behaviourautomaton for NPGnd context refresh

Analysis: This project focused ogameplayfeatureslike context refresh, ex-
changeable representations and a suitaigdel for the storystructure. Using Mo-
biEE it is possible t@reategamesthat can be played in bothxt andgraphics repre-
sentations. The design of a starging a set ofinite automatacommunicating via
sharedglobal variables proved to bauch simplerthan theSquipped approach and
the context refresh was weltcepted by sers.
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4 Vision-BasedInteraction in AR-Soccer

Many gamesrely on abasic positioninput from theuser as their centraloatrol
paradigm. Foexample, in thelassic gamePongZ twousers try topositin their
paddles sdhat theball is keptfrom leaving theplaying area. Similarcontrol para-
digms are used in break-ogames likethe classicArkanoidZ.

In foot-based mobile interaction weopose to use the camera of video capable
mobile devicedo detectmotion and position of the userfsot to effect thenput
required forsuchgames. The camefacing towards thdack of themobile device
(Fig. 5) isused todetectekickingZ movements of theseresfeet. When a collision
between theiseresekickZ and arinteraction objecshown on thescreen of the mo-
bile device isdetected, acorrespondinginteraction event foithe application is
generated. Iigames likesPongZ ancArkanoidZ the interactiombject is the ball
that is moving across theplaying area. Depending on thespecifics of thegame
underconsideration either only theosition of the foot isised (e.g. in *PongZ) or
the direction andpeed of the detectedotion canalso beexploited.

The challenge is tanalyze thevideo streanfrom thecamera irreal-time.Proc-
essing time and lagiust beminimized foreffectiveinteractionwith corresponding
requirements on thprocessing power. We use the computer visitgorithm de-
veloped byDirk Stichling [4,5] that calculates themotion of a «kicking objectZ
(e.g. the users®ot) from theincoming video-stream artktectscollisions between
it and theinteractionobjects.

The results of theollision detection areised to calculate the new direction and
speed of thdanteraction object, e.g. the balSince current mobiledevices lack
high-performancerocessors a simple aridst algorithmthat combines 2Dedge
extraction and tracking angperatesonly in regionsof interest(ROI) around the
interactionobjects (seefigure 7, right) isused. Straighedgesinside the ROI are
vectorized andrackedbetween two consecutiienages. The mediadirection and
speed of themotions of alledgesinside the ROI is computedfterwards. If the
mediandirection points towards the interactiaobject aninteraction event igen-
erated and used in the ganeeg. toupdate thespeed andlirection of thevirtual
ball. To demonstrate thieinction of ouralgorithm and itsaapplication ingames we
havedeveloped a smaffamecalled AR-Soccer (Fig.5). In thigamethe player has
to kick a virtualball (a moving interactionobject) with his real foot into a virtual
goal, bypassing thgoalkeeper. Thaapplication of AR ingames iswell known
since AR-Quakd3].

Analysis: The current prototype afur system was informallgvaluated by more
than 30users. The overafieedback of the users wagry positive. The users had

no general problemsith the CVbasednteraction andound itvery intuitive. The

main problem was theeliability of the computewision, which wascaused by the

low framerate.Current hardware limits owystem (200 MHz ipaq) to processing
5-7 frames/seconduggesting its use as part of games where the interaction is part
of the challenge. In th&uture weplan to use the wirelessetworking capabilities

of mobile devices textend theapproach tawo-player and multiplayegamese.g.

the classidwo-playersPongZ anather mobileapplications[7].
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Fig. 4 AR-Soccer andhe edge-trackinglgorithm

5 Summary and Outlook

We addressed a number of requirements for mobile entertainment applications and
described three projects that validate some of our concepts for games on PDAs. Cur-
rent and future work is concerned how concepts for mobile games can be transferred
to other mobile applications, e.g. edutainment applications.
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Abstract. This paper presents aapproachcombining concepts of digital sto-
rytelling and gameswith experiences in the fieldf social competence.This

type of system hagotential use fotraining seminars osoft skills andinterper-

sonal communication. Wentroduce StoryNet, which combines agame-like ex-
periencewith dynamic story generation. Irthis paper weoutline a concept
based oremotionalintelligence, to nagate throughstories.

1 Introduction

Digital storytelling presents &scinatingareawith interfaces to several fiierent
research disciplines. Especialyames andStorytelling form closely relatd disci-
plines which combinedoffer apromising approach for a newype of edutainment
applications. Gamesave alway$een used nainly for pleasure bualso for educa-

tion. Digital games serve as a medium to teach natural sciences[1], to foster collabo-

rationbetween and storytelling by children[2], orttain skilfulness in motion. How-
ever, most gamefcus onchildren, ortrain motion abilities or strategi¢hinking.
Teachingsoft skills, such azommunication and interaction betwemileagues at the
workplace,still remains achallenge.Peopletell stories toentertain,this is themost
popular notion of storytelling. Not so obvious but of Haeimportance ighe pres-
ervation ofmemories[3] ortransmission otacit social knowledge[4]. Up tonow,
storytelling applicationsisually focused onthe entertainmerdspectratherthan on
memory orsocial knowledge.There is gplace,then, for a new type dtorytelling
application thabffers agame-like experienceombined withtraining in social com-
petence. StoryNet is adutainmenapplicationwhich nmeetsthese criteria.

2 The StoryNet Idea

The idea ofStoryNet is to combine dynamically generatedstory for elutainment
with coaching orsocial competence. Th&toryNet narrativeplaces thaiser in the

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 148...157, 2004.
© Springer-Verlag Berlin Heidelberg 2004



StoryNet: AnEducationalGame forSocial Skills 149

Fig. 1 Scenesrom StoryNet

context of an employee in@mpany. As aremployee, s/he ig a tension triangle
between colleaguegmployer andjoals to baeached. The achievemeuit personal
aims which might run contrary tahe interest oftolleaguesrequiressocial compe-
tence, i.e. sofskills such as communicatiocapabilities. The user cachoose be-
tweendifferentgoals anddefine astrategy to reach his/her personal goal. The game
story ispresented to thaser in a combination @hages andext. Theimagesshow a
scenefrom the wokplacewith different protagonists. The texxplains tle current
context andasks the user a gstéon.

Figure 1 shows twecenegrom StoryNet.Both sceneshow aconflict situationwith
two story characters. The usegards thescene infirst-person view. The question
related to thescene requires aserreaction to theconflict. The questioposed does
not require the user to solve a taskperform anaction, but to ussoft skills in com-
munication and interaction. The gami@es notresult in adefinitive winning orloos-
ing scenario. The user has to decifls/he has achieved her/his persayadl. The
idea of this game approach is donfront the usewith typical scenariosvhich s/he
will encounterin professionalife. The user will meettypical types ofpersonalities
and has to findher/his own approach on how to dedth them. In contrast teeal life
or training seninars on sociakkills, the situation is repeatable and can therefore be
better analysed artcained.

3 Related Work

StoryNet is inspired by GameStorytelling andEducation.Related workalso can be
found in theresearchareas oWirtual Humans Artifical Intelligence[5] ad develop-
ments in cinema and thets[6].

Klesen et.al.[7] presentwith CrossTalk avirtual character exhibition for public
spaces. Theharacters interactsing scripteddialogues, adapt to user feedback and
react to the usen an emotionalvay.

Facade by Mateas ar@lern[8]involves theuser in arinteractive draméy integrat-
ing believableagents in an ietractive plot. InFacade theser carinfluence thestory

by means of texinput, butremains aspectatowhile the drama evolvasetween the
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storyes maimrotagonistsStoryNettakes a related approawhcreating arinteractive
plot, buttries to adapt theourse of thestory by taking the usergsofile into account.
The virtual storyteller, developed bySilva et. al.[9], creates arinteractive story in
response to useénput. While the scenariodiffer between StoryNet and thértual
Storyteller, the architecture showseadated approach: mnge ofvaluesdeciding on
the sequence dfie story scenes.

JustineCassell and hegroup at MIT Media Lab are at presesnductingresearch on
Storytelling environments folearning purposes[10]. The storytellirmvironments
are partlyreal, partly virtual aml allow children to interaawith their virtual counter-
parts. Storytelling and stotistening is employed aa means to improve literacy in
children.

The game *The SIMSe[11] provides several features on social interaction. The player
can create andontrol the life ofvirtual families which arerepresented by semi-
autonomous avatars. The player remains giogrlike position. StoryNetlsotakes a
game-like approach, baims atconfronting theuserfrom afirst-personview with
scenariosvhich s/hemight encounter ieverydayworking life.

4 Approach

StoryNet hasan entertainingtoryline, set in an exciting and fictional workplace. The
game starts offvith a tense situation; thehoices made by thplayers during the
gamedefine how it will end.Plot development inStoryNetfocuses oninteraction
with its characters, rathethan on thedefinition of asequence of events. ABer-
man[12] describese*Your characterss needill create action awell asconflict, the
basis of drama.« In theentre there are theeeds of the characterBheir conflicting
interests are thbasis ofaction, ashere is naggamewithout conflict. The reference to
everydaywork-life is represented ispecialtasksgiven by othelgamecharacters to
the user, conflict situations between twonmre characters and the user, aidten
goals or interestwith which other game charactergant to influence theser.When

Smart and controlled leader

Feels under- Revenge
appreciated for and unfair
her work pressure

Fig. 2 Character definition of a StoryNet protagonist
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interacting withthis game, the user has to deciole how toreact toarising conflict
situations; the useselectsoptions ofbehaviour andemotions. These interaction op-
tions arebased onknowledgeaboutdecision-makingprocessegrom psychological
studies ofconflict behaviour[13]. StoryNetontains a set of gameharacters, each
standing for aspecialhuman stereotypebased onsocio-psychological theoriesbout
human interaction[14].

The ongoing action by theserinfluences thesocial relations between theser and
the individual characters and the user and the grafipr a StoryNetsession, \wich
takesabout 20 minutes, the eisis confronted with eelocation ofsocialrelationships.
In an optimalinstructional situation, theesults of the game could be discussed by a
group oflearners andheir trainer.Then the learner could @ couraged to repeat the
game acting in different way tarealize andinalyse different results of tiséory.

= hadien connection

chyigus canmeclion
—’ mrection of obvioas Infarest
—  direchion of hidden interes!

Fig. 3. Characters and their relations

In thisgame the user sonfrontedwith differentcharacters, whbavecertainroles in
a fictional company, and who apeedefined irtheir behaviour and irtheir relation-
ship to eactother. Figure 2 shows as erample the predefinegharacteristics of Ms.
Smith. The character is represented asiamgle. A triangle isfrequently used in
scriptwriting to define thecharacteristicoof a person in astory. Each point of the
triangle refers to an attribute. MSmith is the assistant of theanaging director of
the company. She isa@ntrolled and smawoman, who isactuallyrunning the com-
pany. By beingonlyZ theassistant, sheermanently feelsinappreciated anthere-
fore oftenreactsunfairly in order to demonstrateerpower.

In the first part of thegame theuser learnsabout thegame story setting ancertain
eventswhich occurred in theast, but not about tHeéddengoals of thegame charac-
ters orconflicts in thecompany. The user hasfiod outabout thereal constellation
and consider theffects ofhis/her reaction as in retife when theuser has to act
spontaneously andith social competence.

Figure 3 gives amverview of theconstellationbetween the StoryNet characters and
their relationshipgowards the user. Theserss decisioon howto interactwith the
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characterslecides on thaext stuation in the narrative and influences the relation of
the characters to the user. The modelbifithe interactiorsequences and tlieherent
conflict situations,i.e. theencounters with the storycharacters, follows thaine-
step-model of Glasl[15hich contains the followingphases: (1gffort for coopera-
tion from both conflictparties, (2)polarization, (3)provocation, (4)doubt about
agreement, (5fight, (6) loss ofobjective problem indiscussion, (7)systematic de-
struction, (8) swar ohervesZ, (Qlestruction of thedversary evewith the possibil-

ity of self-destruction.

5 Realisation

In the StoryNet architecture, aBown inFigure 4, a simplauthoringtool enables the
story writer to definescenes, storglementgimages,text, sound) and a set of vari-
ables,which specify theposition of thescenes in th@lot and their relation t@ach
other. The story-engineontrols the flow othe story. Itpresents the story to theser,
manages the usprofile anddecideswhich scenej.e. process, tehow next.

The storystructure relates to thetory model described by Breond[16]. Thestory
elements are described in XMRccording toBremond a storyconsists ofa succes-
sion ofprocessesyhich subdivideinto threefunctionalparts and their combinations:
possibility, acting and completion. Figure shows anexample of sucha process in
StoryNet. Thefirst stepcalledpossibility describes thsituation andallows theuser to
define her/higelation to two StoryNetharacters, Ms. Smith and Mglondano. The
userhas thechoicebetween twdlifferent ways oficting, which leads to the comple-
tion of this process. Forexample the user cadecide to become amlly of
Ms.Mondano, andacts accordinglyUnfortunately, as aesult he inds himself in
conflict with theother characteMs.Smith.

Author Authoring Tool

XML Story Structure Storyengine Story Presentation

"—""—*L?

! |

2y

User Profile //\\

User

Fig. 4. StoryNet Architecture
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POSSIBILITY:
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ritationship with Ms, Mondano

Fig. 5. StoryNetProcess

StoryNet isdividedinto two structurallydifferent pats. Thefirst sequence introduces
the user to the story amtiliring thecourse of eventdefines theprofile of the useres
story character. In thiirst sequence the usencounters thetoryssprotagonistsand,
based orher/hisdecisions, sets theourse for the developmieof the story.This part
of the storyuses @ranchingstructurewith a combination ofinteractive and non-
interactivescenes. The story line stavtéth a scene asntroduction,provides several
choices on how tgontinue, andonverges again icertain intermediate nodes and in
the final scene. Thelesign of tle first part ofStoryNet fdlows the approach on nar-
rative guidance aiteractivity proposed by Galyean[17]. FiguresBows arexample
section of thdirst phase of StoryNet. On the wélyrough thestory the user collects
points onconflict and harmony anthus defines theuserprofile. The number of
points isbased orthe useresdecision inthat particularscenario. Thesequence of
scenes depends onetluseres reaction to thgresented scenario and varigscord-
ingly.

For example, in a scene the useramters thesecretary of hi€mployer. Thesecre-
tary isa moody ype of person and obviously has a bad day. The user novwhoasec
the option to interaawith her in a friendly bubeutralway, to pull her on hiside in
order to get arally, or toignore hermood andthus possibly provoke heto become
an enemy. Théastchoiceresults in aigh score onconflict and low number of har-
mony points. The firsthoice in the opposit&eutral behaviour will result in an equal
balance on points inonflict and harmony.
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The second part dbtoryNet presents the results of thgeresdecisions as a dy-
namically generated storywhich is played outwithout user interaction. Theser
profile, which hasbeen definedduring the firstpart, is evaluate@nd results in
bonus pointdor conflict and harmony. The usprofile definesthe sceneswhich
become part of theecondphase of the story. Thecenes of the second phase are
organized indifferent slots. Each slot represents a sequence of the story. One se-
qguencefrom each scene iselected fopresentationFigure 7 shows thetructure of
the secongphase of StoryNetThe circleslabelledwith a «Perepresent thescenes,
i.e. the processesyhich areavailable for selection fothis story sequence. The
documenticons represent thaserprofile, i.e. thescore ofpoints onconflict and
harmony. Thestory for phase two idynamicallygenerated based dhe relation of
bonus points between tiseenes and the ugenofile.

For example, in theecondpart of StoryNet the usevill re-encounter all the char-
acters of the story. Aigh scoreon conflict points will result in aselection of
scenesvhich show the user igonflict with the claracters of the story. Aencoun-
ter with a claracterwhich resulted inconflict in the firstpart of StoryNet(see
Fig.5), will result in theselection of a scene ithe second paghowing thischar-
acterturningawayfrom the user.

A balancedscore ofpoints on conflict and harmony, resulting fronrmare diplo-
matic and socially smaftehaviour in the firspart of StoryNet, might lead to a
mixture of reactions. Theuser will have possibly gained somesnemiesbut also
havebecome arally of othercharacters, and nowmight beable toreach his self-
definedgoal.
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StoryNet stillis in the process afevelopment. Airst StoryNetprototype wageal-
ised inFlash. Thestory-engine is now beingeveloped imctionScript andlava. The
StoryNet pictures weraken ofparticipants at a StoryNebntentworkshop.

6 Scenario

The following scenariodescribes thénitial scene of StoryNet and gives an impres-
sion of thetype of dedsions the user has to makeciourse of the story. Th&toryNet
interfaceshows arimage, a textlescribingthe situationdisplayed in te image, and
buttonsmarked with a decision. In the first scene the user is introduced to the story.
The user as playertakes the role of a mamployee ire company. In the firgcene
the userfinds himself in ameetingwith the head of the companyhe director tells
the usersomeinternals about theompany and asks for his cooperationotder to
draw theuser on hisside, the directoinvites him to dinnerBut theuser agprotago-
nist in StoryNetalso has a set gfoals, which arassigned to him in the role of an
employee. The user as amployeemight aim at beingsupportive andso possibly
acquire a higher status in ttempany. But thdgask he isasked toperform might
contradict higmoral attitude as well as his go@ marry hissmployeresdaughter. The
options for decision in thifirst scene, which armarked on thelecisionbuttons,are:
to accept thénvitation to dinner, to decline, or teehave indecisiveland postpone
the decision to a latgroint intime. This is the initiakcene inwhich the user has to
decide on thepersonal goal of themployee. If the user as an emplogeeides on a
career, he had better accept thener invitation andffer support to his superiores
plans. If he is not career-minded, th&er had better choose to declineithgtation.

In the course of the story the useil encounte otheremployees of theompany. At
eachencounter the player will have tecide orthe employeesgeaction towards that
character. Foexample, thesecretarymight be arusefulally even hough shéehaves
like a dragon. It is up tthe player tadecidewhether theemployee shouldight her,
ignore her or to behave supportively towards her.
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7 Results andFuture Work

Interviewswith seminar managers showed a high potentiabtide game as an add-on
to seminar programs aocial competence. They especialjued the option to repeat
situations andhuscreate dearningeffect. StoryNet istill in a veryearly stage of its
development. Therefore no user studiagebeenconducted sdar. Firstusertests and
systenevaluation arglanned for April and May *04 apen housevents aEraunhofer
FIT. Forfuture \ersions of StoryNet we aptanning tcenhance the set ofiaracters in
the story and theange obptions forthe userthus allowing for differenperspectives
on the story. We intend facludeothersocialfactors asvell as emotions for thgen-
eration ofuser profiles anadtory navigation.Furthermore wavill extend our research
on dynamicstorygeneration &sed orindirect user interaction.

8 Conclusion

This papelpresents a concept afidst prototype for an edutainemt application on
social @mpetence. We describe thsychologicalconcept andllustrate the chal-
lengeswith which thegameconfronts theuser. We present oapproach onealisa-
tion which relates to concepts digital storytelling and employs stonavigation by
socialfactors. This type oédutainmengapplicationwill be an important additional
feature for traininggeminars osocialcompetence and related topics.

Acknowledgements.We thankeverybody whocontributed to the development of
StoryNet as well adriends andcolleagueswhich provided helpful comments in
preparation ofhis document.
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Abstract. InnerEarth is a project talevelop an onlinactivity set to
help childrenlearn andhink about what isnside theEarth. The hild is
taken on aride in aglevator to the core of tHearth and thegtop along
the way toundertakecertainactivities involvingplants,sewers, mines,
fossils, onvection and magma. The system was develtetédeenime-
dia in Providence, Rhode IslandSA, andQuestacon: The Nianal
Science and’echnologyCentre inCanberra, Australia. Communicating
and implementing the projecwer such a &tance was not problematic
given the clearhydefined roles of eacteam. The part of the project that
requiredextensivenegotiation andedesign was how theserinteracts
with eachactivity. Havinga commonsystemic approach tdesign the
interaction taskswith establishedyuidelines ofwhat works in different
situations,would have benefited thedesignteams. It is forthat reason
that weproposedefining Interaction Patternbased on theéesignpat-
ternsthat have been applied ®oftware engineering, wedpplications,
hypermedia and computgames.

1 Introduction

In schools,museums andnline presentations, thability to engage a person
in an interesting and appealing activillyprovesinformationretention ratesn
students,visitors and the generaublic, well abovethat possiblefrom static
and oralpresentation$9]. This factis used by interactivecience anahildrenes
museums to encourage, éatertain, and teducate theiaudiencesHowever,
little attention has beegiven to develogools for analyzinginteractionstyles
and promotingvhatworksbest in diferentsituations, fodifferentstudents and
agesespeciallywithin the context of on-lineénstructionaldesign.

Formalising theénteractiondesign process isgarticularly dfficult taskthat
relies onpersonakxperience and expertise in the context oftiteraction. One
evolvingapproach is thiglea of applyinglesignpatterns [3land anti-patterng2],
which aresemi-structured formalisnmthat collect conceptsthat other designers
havefound useful (anduseless). Desigpatternshavebeenappliedprimarily to
software engineeringdtherapplicationsgnclude designing web applications [8,
4], hypermedia [7hnd computegameqd6,1].

The focus of the Interaction Patterproject is orstudyinginteractive in-
structionaldiagrams andctivity sets interms ofinteraction, components and

S. Gobel et al. (Eds.)TIIDSE 2004,LNCS 3105, pp. 158...163004.
© Springer-VerlagBerlin Heidelberg2004
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designgoals. Theintention is todevelop aprocessbased orexpert knowledge
of best-practicghat can guide thedesign processnteractionpatterns are in-
tended to be #ool...sdahat structures thapproach of a degerthroughlevels

of the design of amctivity. When aspecific interactiondesign problenexists,
the pattern(s)ealingwith this kind ofinteractionshould offer solutions and
approaches to the probleifherefore, alesigner camore efficientlydevelop a
system by avoidinggnown pitfalls and using what has been identifiedvark

well. Thistype offormalism is particularlyimportant for interactiordesigners
with minimal experience or expertise in the contekithe interaction. We are
thereforealsointerested irthe use ofnteraction patterns teupporteducation
of the instructionabesign process.

2 Inner Earth

In a project withQuestacon, ThéNational Science and Technologgentre in
Canberra, Australia, imedia, ehsol forinteractivedigital median Providence,
Rhode IslandlUSA, hasbeen investigating the e®f variousinteractiondesigns
for online activities. Thdackground of thevork is an online atvity set called
Inner Earthdesigned forchildren ofages 7 to 12 anitheir parents. Its designed
to take thevisitor on gourney from thesurface of theearth to itscore.

The surroundingtory is that atild is digging in the backard, when they
are approachedy theirdog. The dog suggedisey enter thekennel, which has
been trasformedinto anelevatorthat can éake thechild to thecenter of the
Earth. Along the way the child can stop egrtainlevels andexplore what is
foundthere.

The interface for thelevator isshown to the right irFig. 1. Eachelevator
button takes thechild to a diferent depth of the Eartigiven by the depth
meter, and differentactivity. Thecurrentactivity involvesexcavatingdinosaur
skeletons. Taassist thechild ontheir journey the dodecomes amvatar, who
communicates remotely via the paneltop of the controls.

The dinosaurs activity is built oa hide...and...seek anidsaw interaction
pattern. Thechild moves thebrushover thescreen andushes theutton to
brushaway dirt uncovering dinosaubones. Once a sef bones is uncovered,
the child moves eachonedown to the model in thiewer left of thescreen to
finish theactivity.

Figure 2describes theewersactivity. At this level, visitors connect thpipes
from their house todrains thatlead to the locativer and the watetreatment
plant. By connecting thewvrong pipe to the wronglrain, theyeither pollute
the localwaterways oithey overload thewater treatment plant. Figu(left)
shows howconnecting theshower to thestorm drairresultsin contamination of
the localwaterways as shown in FR(right). Theactivity thereforecombines a
process...chain andause...and...efiattractionpattern.

Figure 3 demonstrates two tamagotchi interaction patterns. Faflet)
involves a classitamagotchpattern inwhich theuser keeps daffodil in flower
based on clickindputtons. By watering anteeding thedaffodil andremoving
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Fig. 1. The elevatoiinterface and dinosaur activity.

weeds and hanful insects the dffodil signals itshealth by theheight of its
flower and thestrength ofits bulb. Thevolcanoactivity shown inFig. 3(right)
also involves afeeding interactionpattern. Studentslrag therocks into the
magma chamber to increase gressureunder thevolcano. Ifenough rocks are
placedquickly into thechamber thevolcanowill explode.

Figure4(left) shows amining adivity built around a huntingnteraction. In
this activity, the visitorwill guide the miner taollect thecorrect mixof minerals
to makecertainalloys. They will betimed andwill have toavoid setting off the
TNT and causing a mine sdister.

Figure 4(right) shows ativity that had thelongest design process. It was
important for theQuestacon teano include anactivity on convection in the
system. A considebde amount otime wasspent on tying to identify how a
visitor could play orinteractwith a convection field. Finallyto help explain the
idea ofconvection, we used an ideaed tovisualizeflows. The visitor isgiven
a blank screenonto which theyplace oloured dots. The dotamove around
the convectiorfield tracing their path andeveloping acolorful design.While
explaining convection tochildren is adifficult task, it is hopedthat having
visitors explore the shapésvolved will enablethem to identifyconvection in
other realworld scenarios.

The architecture for the Inner Ear#ctivity set isstraightforward and ex-
tensible. It wasmplemented usingflacromediasg-lashsoftware andherefore
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Fig. 3. Tamagotchi stylactivities.

can be used as stand...alongystem orservedover thelnternet as &hock-
wave file. The elevator serves asomtainer foreachactivity, which is completly
self contained. When theisitor clicks on a elevatorfloor button, the ativity

attributed to thafloor is loaded. The onlicommunicationbetweenthe con-
tainer and the activity azurs when theactivity informs thecontainer to play
the avataranimation orthat theactivity has beersuccessfullycompleted. To
add new levels to thactivity set, only minor changes to the elevatontainer
are required.

3 Conclusions

The development of onlinestructionalmaterial, such aslnner Earthinvolves
a multi-disciplined teancomprising educators and mediavelopers. Affirst
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Fig. 4. Mining and convectionactivities.

glance,communication or disparagwalsbetween these groups could be a prob-
lem, howeverthis was not ouexperience. Evetthe globaldistribution of the
teams did notlead to extensivgoroblems withcommunication. The main as-
pect of theproject thatevolved considerably were the activitigsemselves and
specifically how the visitors tahe online exhibition interactwith the activi-
ties. Theinterface to thesystem and b&ground story wereefined but did not
change considerablgfter our initial discussions.

The initial design of theactivities wasbasedheavily onbutton...pushing and
quiz-basedinteraction. Both of which wevould now defineas anti...patterns.
Considerableeffort was rguired todefine interactiortasks andstylesthat could
be understood by andere acceptable to everyoimeolved. Being ableto base
our initial designs anddiscussions ora template set ofnteraction Patterns
would have helped tstructure andocus theinitial development of ideas and
reduce theeffort required.

Often our aim was not to usselely go&driven learningmodels but taalso
allow the visitor toexperiment ancexplore different combinations andsystem
states. Aquestionthat we nowwish to answer is howsuccessful were we in
designingnteractiontasks thaengage dferentagesWhile thispaper is nearing
publication so isthe Inner Earthactivity set. We soon hope to answerthis
guestion and to have moexperience in whichactivities constitutelnteraction
Patterns andvhich Anti-Patterns.

As well as ativity sets,we arecurrentlydeveloping and evaluating the use of
Interaction Patterns to thtdevelopment ointeractive diagrams fan...clas§l0]
and on...line [5] learnisgstemsDevelopment ofhesesystems isasedheavily
on practicum studentsom imediassinternationalCertificate Program of New
Media (www.icpnm.org),such as Keikdsatoh. Thereforgve are interested in
developinginteraction Patterns as teachingtool. Another possibledirection
includes using InteractioRattern toassistdesigninggame...baseadterfaces.
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Abstract. This paper describean approach aEGDV Darmstadt to
combineexperimental use of tditional means(paintings) andvR/AR
technology forStorytelling lmsededutainmentpplications. The illusion
of light and depth banned topaper orcanvas was the mission gén-
erations during history ddrt, when paintings and drawingsere the
only media to transfer the imagination splace anditmosphere to the
beholder.

In the context of theedutanment applicationGeist providing a Sto-
rytelling basedlearning andgaming environmengénablingusers to be-
come part of astory andinteractively explore history of Heidelberg,
our goal was to elaborate how painfethges couldserve as aweffec-
tive surrogate of realityvithin a computer-generate8D-world: Within
the Geistdemonstratothere arghree locations where 3D-objects and
virtual characters arsurrounded by a texture thamslates anatural
environment. ltcontainesmen, buildingsyegetation butlsoimportant
phenomenonsased orlight, perspective andolour. So thevirtual re-
ality is enlarged by aecond level o¥isual realitybased orpaintings.
In order toembracethis sort of approachit is necessarpoth toreflect
reality and represent it in aartificial way. Because nosphere irthis
caseinvolves notonly thereproduction andransforming ofperception
our eyes are used to but treate an adequaexpression at prevail-
ing mood: Onthe threelocations theuser islead into the expectation
of imminentoccurrenceshat struck theéown of Heidelbergduring the
30 yearswar. Thepreliminary resultsallow to analyze thefunctional,
cognitive and aesthetinature of thiscrossbreed and to drafurther
conclusions concernirfgrtherdevelopments. The firglart of thepaper
provides an overview of th&eistproject andhe resultingdemonstrator
as referencexample for amdutainment applicatiodfterwords the two
majortechnologiesStorytellingenhanced b¥R/AR technology andra-
ditional painting are introduced before timegrationprocess othese
two antitheticapproaches islescribesFinally a shortsummary points
out first results of this integrated approach distussegurther devel-
opment directions.

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 164...170, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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1 Introduction

By telling a story, Geist motivatesyou to go sightseeing inHeidelberg and
learn about théThirty Years War asignificant time of thehistory ofHeidel-
berg [6]. Users aresupported tdearn playfully, which awakenstheir natural
drive to learn. Hencethis represents a typical environment for edutainment
applications. To letusersimmerse themselvemto the story (immersion), the
ghosts (Geist) appears aeveral locations: Thetory presentedwvith the help

of Magic Equipmentwhich isbased oraugmented realityechnology(seefigure

1). Users are enabled experienceghe storywith all of their senseswithout
having to shutthemselves offrom redity. Interactive components encourage
users toinfluence thecourse of events ... the story ... themselves. Because of the
non-linearnarration, theGeist system can alwaygljust to theuseresneeds and
keep the story interesting. Aagic bookoffers furtherhistorical information
about the location and tleercumstances gfeopleslife during the ThirtyYears
War. Hereby usersuch as emmon visitors or pupils andschool classes are
triggered by questions tstart a dialoguavith the avatars(chat) forinteractive
learning and satisfying their upcomitigjrst for knowledge rightaway.

Fig. 1. Typical Geist scenario.

2 Approaches

From earliest civilisation mankind has used arches to place images. This has been
left asarchaeological evidendadl today- may it be @ave deepnder the earth
or a cathedral towering in theky. The bholder has beesurrounded by the
room andfacedwith imagesthat areboth the rooms limits anies extensions
into infinity. Thestories depicted by such images are derfveth huntingscenes
(in the caves) to the Lasudgement (in th&istine Chapel).
Today we have newinds of rooms thahave to be linedThey are merely
screens and other surfaces, but the conditiobsitg form andfigure to virtual
reality are related to those of thave and thehurch. One caexplorethis space
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without dictation, without beingconfronted by aertain sequence opictures
as in the film and the visuangle likewisecould be enlargety paintedimages
simulating asecond levebf extent[5].

The department foDigital Storytelling at theComputer Graphicgentre
has conceptualizedomponents for thetoryss contentind itsnarrativeform of
representationThis includes components faariouslevels:

A storytelling-environmen{2] is beingdeveloped for theportrayal of the
storyes untime. Itcontrols the storyes cycl&hile consideringhe existinguser-
actions,keeps thdine of suspensdyuilds upscenesgcontrols thecharacters, and
sets thepossibilities tointeract.

Severalauthorshave been working orcreating thestoryss contentbased on
historical data and a lot ofliscussionswith historians,urban planner, tourist
guides or pedagogues. Thegve witten thestory, specifying the order a@vents,
and have designed the charactéreks andbehaviour.Furthermore interactions
havebeen created and theagic equipmentias been designed amiplemented
with the help ofmechanics.

ThereforeAuthoring Components are argsedadjusting to theuserse needs
enabling users (authors) towrite the story without an oversizedtool in the
technicaimanner7,9].

The storytelling-environmenpresents thactualstory by usingseveraldata-
baseswhich include bothhistoricalfacts and fictitiouscontent. Acombination
of GPS- andvideo tracking-procedures issed todetermine thdocation of a
user. Themagic equipmenénablesboth userinput andoutput. It consists of
AR-binoculars, audioplayback-units, asdveralprops.

Additionally the magic bookallows thepossibility to directly use allcon-
nected databases.

Semi-autonomiwirtual characters and scene-enging8], which is scriptable
by the authomllow andmotivate interactions ithe non-lineaprogression of the
story. Explicit (ex.input) aswell asimplicit (ex. change ofocation) useractions
and traits of thauserhimself (ex.age,sex) influence thecourse of the story.

2.1 Painting Texture

According to thesaying *Theproof of thepudding is in theeatingZ wedecided
to use texturesvoking real settings tovallpaper theGeist-system(see fig-
ure 2).

Experience in designing and achievilagge-sizeillustrations for museums
and images foscientific use are thbasic components fahis task. The use of
traditional ordigital mehods of figuration is worth considering. We came to
appreciate the former fatifferent reasons: iprovidesinsight andaccess to the
inspiring heritage of art history and warefer thehandlingwith tadile material
and feelaffirmed by thefact that the usef traditional means hdsecome aare
but increasingly respecteability.

Apart fromthis, therealisationalwaysrequires an instinct inhoice andnod-
erate use dhe suitable meangkill is needed to deavith arrangementcompo-
sition, perspectiveillumination, colouring, guidance of the beholders attention
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Fig. 2. Matte for Geist.

as well asddramaturgyaiming toachieve thentendedeffect and tomanage the
numeroudetails.

The texture bothpresentsseveralobjects ofnatural environment andalso
importantphenomena such as the effectdiglit causes onexture which de-
termines oursense of reality. lorder to embrace this approach, inecessary
both toreflect reality andrepresent it in @aranscribedmanner.This is because
atmosphere in thisaseinvolves not only theeproduction and transformation of
the perceptin thatour eyes araised to butlso theeffort to create an adequate
ambience, prevailing mooand attractiveappearancé4].

2.2 Related Methods

The intention tosurround thespectatorsvith 3D-figures and-elements, pieces
of scenery angaintedbackgrounds ispplied bysimilar methods and it may
be worth while to name faw:

Matte-effectsare manipulations in film, in whicparts of the range amm-
plemented or replaced by painted images. From the very beginnings of film his-
tory to eLord of the RingsZ an advancing evolutionfafcy technologies has
been reached.

Remarkable in oucontext are aleastRobertWienes eDasCabinet des Dr.
CaligariZ (1920) andFritz Langsfuturistic sMetropolisZ (1927)that arebased
on the excessive use 3D-models,artificial backgrounds andcenery. Irorder
to enhance thexpression of thetory, theenvironment in <Dr.CaligariZ is a
dizzying empire oBurrealismlike acubistic painting that hasome tolife.

Panoramaaintings werecrowd pullers ofi9t® Century. The Bourbaki-Pa-
norama(1881) inLuzern (Switzerland)remained untitoday. It depicts anemo-
rableevent of the=ranco-Prussian Wgd870/71): Francesgastern Armyunder
the command oBeneraBourbaki,crosses th&wissborder andjives up itarms.
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The original dimensionsf the paintingcorresponds to thpanoramastandard
of the time: 14 to 15 metres in heightjth a circumference of 1ll4netres!
Circular paintingswere often extended by means ofsa-calledfaux-terrain, a
3D-foregroundserving to creatéhe illusionisticeffect[3].

An emphaticexample for aoom where realityand illusion areénterwoven is
given by the babque churchBesidesillusionistic paintings orwalls and on the
ceiling, thevisitor is unsettled by shingold platings andeven3D-figuresl[1].

2.3 Management ofNarration

Important criteria for distinction of media is the quality in the management
of narration. On the one hantinear narration infilm and literature and on
the other handnedia whichdoes not fix theduration ordirection ofsomeones
attention. Somepaintingstend towards thdatter.

SeveralRenaissancictures of the Nativity indicatéhe adoration of the
Christ child by thethree kings of the Orient whilsimultaneouslypehind the
stable, thenurder of thechildren inBethlehem takeplace and thengelappears
to the shepherdsearby. Suclinterlacednarration maagedwithin the pictires
room provide a wideange of interpretation§Vhile the actiorin a movieunfolds
by numeroudrames, it ismanagedvithin one frame in the art of painting.

The figuration and organisation of tR@temkinVillage is much morecom-
plicatedbecause the usenight change his or her point of view andlesst the
nearbyelements have to kernable foreachuser movement. The price for this
is a loss ofcreativeaccess at th8D-elementsHowever, thebackground and
pieces ofscenery in Geist areompleted with peated texture.that also takes
the effectof anarrativestabilizerwithin moving andturnableelements.

The resultallow to analyze thdunctional, cognitive andaesthetimature of
this experiment antio drawfurther conclusionswith regard to therealization
phase of theGeist demonstrator to aeally daily-in-usetourist attraction in
Heidelberg.

3 Integrated Concept

In manyways, thedestruction in Germanguring theThirty Years War was the
most devastatingexperienced by aniuropean country up to tr@th  century.
It has been conservatively estimatédt about 50% of th@opulation in the
Heidelbergarea died ofmilitary actions,plagues,hunger ordiseasedirectly re-
sultingfrom 30longyears ofvar. When itstarted people hadorebodings about
the things tacome.Naturalphenomenongere seen a®rerunners otindefined
disasters; of GodspunishmentLeaflets pmted in thel6t* and 17" Century
tell usaboutghostridersploody swords offighting armiesappearing in theky.
Thesereports are @nplemented byvoodcuts illustrating théncident: Beneath
the apparition ighe silhouette of the location agll asspectators tgrove the
authencity and ta@lemonstrate theonsternatiorcaused by the event.
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Geisttries areinterpretation ofhose historic document&®n threeocations
the user is leadhto the expectatiomf imminent occurrences thatruck the
town of Heidelberdsee fgure 3).

Fig. 3. Integrated Geist scenario.

Therefore, weexpanded the originabeistproject to a smbined integration
of different content presentatiocodalities:

Past vs.presence

Historical facts vs. art

Teaching vssuspensefuharrative
lllusion vs. reality

2D and 3D

|

4 Summary/Outlook

Functional, ognitive andaesthetic consideratiort®uld be the clincher for the
use of paintedmages asupplements in interactive 3D-worlds in theure.

They could actuallysupport aprojects singularity, diversifyinges appear-
ance ancbringing variety bystressing thexperimental character enhancing
the aesthetigecurilarity of thevirtual environment.Showing particular ele-
ments as eitheclearly defined andothers as skehily suggested helps to em-
phasize the maipoints. Thetraditionalfields for paintingsare images afirban
or naturalenvironement/landscapdsiimansociety, historic events ordaily life
as well assurreal motifs.Without doubt,painted images arsuitablefor these
and more applicationgspeciallywhen other waysof creation are too wasteful
or unsuitable.
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By exchanging thatorysscontent newsubjects in the field ocddutainment
and tourism argossible ... eveheme parks and museums or faimild use
this system. Inorder to adopt the Heidelbesgenario concerning th€hirty
Years War to other citieglaces andpplication examples the creation of story
content,virtual characters andstoryinstancebased ormpredefined storynodels
is neccessary.

A long-term development of th&eistconcept coulctreate a complete new
genre, whiclwould be located between tliional linearmedia and video games.
Consequently, allogether,Geistadresses thelflowing markets:

Education
Information
Entertainment
Advertising/PR
— Eventmarketing

!

The Geist-Conceptllows newforms of interaction and communication in the
context of a story. First experienad®ow newprinciples for thenextgeneration.
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istry of Education andResearc(BMBF). The princip& consortiummembers
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ment), bothlocated inDarmstadt, and th&uropean Media Lab (EML) in
Heidelberg. The evaluation process baen supported by twsubcontractors
of ZGDV: Universty of Hannover and.ernteam, Marburg.
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Abstract. This paper observes the wanpnteractive Digital Storytelling as
participatorymedia can beonceived angberceived by athors whointend to
build educationatontent. Thesuggestion oonceptual modeland metaphors
for semi-autonomouspplications wasmotivated byexperiences madeith

teachinglnteractiveStorytelling forknowledgemediacreation, realizing &ck

of developingsubsumabl&xpectations of the outcome.

1 Introduction and Motivation

Can Interactive Digital Storytelling become a paradignfor better educational
software? Current learning concepts fogsing on constructivist methods severely
criticize actual E-learning approachesThey demand an activegonstructiverole for
learnersenabling fun andflowZ. Authors as Kafajl] and Prensky [2emphasize the
big potentialof interactivegames for edud®n. In schools,however,thosesituations
still are preferredthat guaranteghe conveyingof a defined factual information.
Interactivestorytellingthen seems to be #echnical solution to lookor.

Teachinginteractive Dygital Storytelling(IDS) concepts for educationalists and the
purpose ofknowledgetransfer isstill a rare endeavor.Here, first experienceswere
made in goint academidnitiative, performedwith two groups of student&om the
disciplines of computescience andducation science. tomprised the development
of an IDS prototypeargeted at théield of primary schoolmathematicsincluding the
authoring of content for eeal-time 3Dlearningenvironment. Italso enployed the
definition of interaction tiough vebal dialogues with a group w@frtual characters. In
applying dramatic principles argforytellingtechniques, charactevgere createdwith
matching roles andindividual knowledgecapabilities in afictional scenariothat
provided alearningmission (seeFig. 1). Thepracticalwork wascarried outwith a
preliminary prototype ofthe interactive storytellingplatform eart-E-factZz. A
description of theplatform can befound in [3], a description of the educational
project in[4].

During the progress of onesemester,there has been @ajor turning point
concerning the educationalistudentseattitudetowards theexpectedresults. In the
beginning, thepotential wasinvisible because of the complexity of the task, and
scepticalopinions werecommon. This had several reasons:

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 171...176, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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o Conceptualizingemergent dialoguesith softwareagents is aathercomplex and
unintuitivetask for novicesgoncerning the uretstanding of thenodelevenmore
thantechnical programming issues

¢ 3D animated avatars led @ conceptual model verylose to the metaphor of
building a<Virtual HumanZ,resulting in reluctance andcceptanceroblems,
since educators wefearing theattempt of a replacement of tteacher

Fig. 1. Two conversingcharactersanvolving the learner(left) and a dialogue grapfright)

In contrast to thatafter experiencing the firstesults at the end of thgemester,
positive expectationarose. First, it was noticethat by employing verballanguage
for interaction, theconstructiveprocess ire-learning situationgnight be supported in
the future. Inaddition, adialogue constructiontool involving graph structures of
conversationsinspired the future elementary dachers torethink the dialogue
structures they currentlysed for their interactiowith children in theclassroom.

In summary,interactivity as wellas learningoccurred on both sides: teacher
students in theauthorZ-role could construct and revieiglogues ina god-mode like
environment, andlementaryschool children experienced thénteractive dialogues
that werecreated fothem as participants. The problémthe beginning was the lack
of any accepted arglitablemetaphor foreachpossible interactivsituation.

2 Related Work

Conceptual models have beatroduced by Norman [54s a consideration for better
interaction wih designedartifacts. Within recent years, gees descriptions of
computergames such as &ollings and Adams [6] becamedsstinguishingfeature
among the variety of game artifacts. Howewgenre classifications for interactive
storytelling still need to befleshed out.Severaltransferredmodels ofinteractive
situations for IDS aressummarized by Muway [7] including thenotion of agency,
which is also discussed byFencott [8] and Mateas and Stef. The latter built a
related system for interactiveconversationseFacadeZ, but ith no educational
purpose. Work on thenodelingof interactivevirtual humans andnotivated agents as
in [10] is relevant.However, the involved conceptualodels areaathercomplex and
need to be simplified foauthors andeducationalists, irorder toprovide models for
controllable semi-autonomy.
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3 Concepts ofinteractive Storytelling and Knowledge Media

As existing classifications show, tleaistence omultiple genres foreach Inéractive
Digital Storytelling and Computetames make hard to draw amxact linebetween
both matters. Both caserve aknowledgemedia in thesensethat knowledge can be
representedhroughthem. In mosbf all storytelling,there is a ammunicationgoal:
A messagéeing transmittedfrom anauthor to the audience, a&ll as entertainment
by dramatic arcs.Stories can beconsidered aknowledge spaceswith a formal
structure that fosters the genesagiceptance andbsorption ofactual andemotional
information. Games, incontrast,deliver nostoryline ofexplicit information, butsets
of rules that let agentsehave in aertainway. Thehuman player ighe interacting
agent who defines theourse ofctions. Theknowledgespace of a game mapntain
little factual knowledge presentationompared to théwuge potential fo acquiring
system ompetence, used for example learn about social systems in simulation
gaming, all by exploration. Interactingith the two conceptsleads to different
dimensions irthe experiencethteractivity of a usefcompareFig. 2):

1) Human-to-Humaigcommunication, vianedium, storytellingparadigm)

2) Human-to-Selfexploration, via medium, fabrication of own thoughts)

3) Human-to-Computer (factuakperiencedctions,tangible or virtual)

———

/ (f:\ . Data Retrieval
f\ /ii / \ Simulation/
/ "/\,wﬁ& 7 \ / ) Gaming
1 / & [\ ] e )Explaration

!

Storytelling ™.
Communication

\\___ : L Technical Immersion
3.5 _7 Interface

Fig. 2. Dimensions ointeractivity in interactiviknowledgemedia

In the primaryschool mathematicproject, authorgreated aommunicationmodel,
whereinteractions argossible butconstrained to educationabrventions.They in
turn experienced anodel offree exploration while usinghe authoringtool. The
interfacedefines the resulting factuattions, for examplanconstrainedyping.

In the result, softwaregentsconduct aninteractive conversationwith human
agents. IfeinteractivityZ is takenformally serious, both sides can interaethich
means act reciprocally. Thisipliesthat therepertoire for thddumanactions egeeds
choosing, selecting or collecting ... theme possiblespeech actsjefined by natural
languagechatterbotechnology.However,with a hugerepertoire for théhuman, the
resultingconversation is agnpredictable and complex agy emergensystem.Non-
programming authors dnstructors, whowant to deliver amessage oknowledge-
related factual information, have difficulty in describing such anemergent
conversation. Thepeedmetaphors tainderstand and conceive agenéractions.
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4 Conceptual Modelsfor Interactive Storytelling

4.1 Premises and Constituents dhteractive Storytelling for Education

Beyond thessue of vebal interactivity, theollowing assumptions and daftions are
taken as premises for tlaeithores reponsibilities inbuilding successfuapplications
involving interactive storytellingAs_suggested by Crawfofd1], IDS implies that
the application has «to talkZ, «tbinkZ and stdistenZ to an audienc&his constitutes
threemajordesign issuethathave to beonceived bythe creatorsQutput, Input and
Processingsee Fig. 3)Moreover, these issues are interrelatgthwing connecting
edges obeverallevels ofabstraction, whiclin total influence theexperienced result:

ﬂm pui

,pﬂun

Levels of

Immersion / °

; - . ll
LISTEN 5

SPASIRISENEC Y | L_,...,.,. N—

R W f

Processing

= e = e

mwsﬂ’

Levels of
Semi-Autonomy

Levels of
Agency

Fig. 3. Threemajordesign issues of IDS arleir interrelationships

Design of characters and story world&raphicalmodelling andparameterization for
semi-autonomous behaviour agll as their abstract relationships. The goal is to
achievebelievability and tengage learners withe content.

Interaction designDevelopment ophysical, virtual omultimodal interactiormodes
and deviceswhich arerelevant tothe particularstory orcontent. Thegoal is to
achieve usability andmoothly integraténteraction stylesvith thecontent.

Structural designModelling of dialoguestructures foconversation andtructures of
drama,including scripting ofpossibleactions of the learner. The aim is to achieve
didacticgoals according to l@arningconcept, and tpace thecontent pesentation.
Levels of agencyWhat is influenced by theserinteraction?Local agencyaffecting
the verbaldiscourse vsglobal agencyhanging majoplot points)

Levels of semi-autonomif:o whatextent isthe outcomanfluenced bypredefinitions

or by rulesAuthor-centrecpresentatiorvs. generategimulation)

Levels of technical immersionhat media and modalitieare employed? (Virtual
reality immersion vsdesktopmetaphors)

4.2 Conceptual Design Levels for Clarifying Agency and Semi-autonomy

A major claim frequentlymade by visionariesf Interactive Storytellings that an
audience cainfluence thestorytelling.However,there aralifferentlevels at vinich to
affect theoutcome. In Fig. 4hey aresketched as levels of agency applied to a level
set of semi-autonomfurtherexplained in[12]. Thelevelsrather represent conceptual
stages for athoring thanelements ofoftwarearchitecturethoughthere are parallels
to a number ofexisting systems.Semi-autonomy @curs on theedge between
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predefined factual information and rules &ach level. The momuiles on one level,
the moreagency can bexperienced byotentially affecting the resgctive level. For
factual knowledge transfer indidactic lesson situatiorthe highestlevel might stay
predefined, while the lower levels allow for conversational interactiomhowever
constrained. Ifauthorsonly provide a rule base with littlpre-scriptedstructuring,
they achieve a conceptuahodel more like an exploration or gaming experience
dependingcompletely on thection of theplayer.

AGENCY

|V I / God Mode
\ Level

|

Funetion

Speach Act
Leval

gnition
Fudhack Level
Animatio \

stem

Actor and Avatar Levels

Fig. 4. Four levels osemi-autonomyincluding agency

4.3 Metaphors Used to Express Semi-autonomy

In a famousdebate on agerdoftware[13], the distinction between the interaction
models of anagent and dool for direct manipulation wasmade. Themetaphors
suggested here base on #esumption thathere is no idealisti@utonomousagent
modelrepresenting a virtugkacherbecausdanguageprocessing istd#l error prone.
Additionally, themetaphor ofan all-knowingvirtual agentscared theducators in the
project. Suggestions for conceptualetaphors used toedcribe amixture of scripted
and interactive behaviare:

*Horse andriderZ: A metaphor for semi-autonomoagents ina unidirectional
but highly ineractive situation. The horsavigates by itself, buis used andiirected
by the rider. A savvy rider cachallenge and completelyontrol thehorse,while a
novice rider will still becarriedhome safely with a trained horse.

«Conversational dollhouseZ: A dollhouse as a 3o or medium used for
constructing ingrpretations ofeality, enabling the «fabrication dhoughtZ asvell as
communicatioramongbuddies. Looking athe conversing avatars dslls provided a
completely different perspectivefor most of the eduwationalists, ascompared to a
+Virtual HumanZ metaphofhey felt like speakinghroughthem to their students.
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*RegularestableZ A metaphorical conception to describe the way several virtual
characters would present a story as if staged for a play, and then turn to interact with
the user. New participants in a buddies group (e.g. in a bar) donst stop running
conversations; they learn a lot by just listening to the stories of the characters
knowing each other, and get integrated into the conversation gradually over time.

5 Conclusion and FutureWork

In this paper, an educational project was described that used a platform for emergent
conversational storytelling with several virtual agents based on verbal interactions.
The starting problems of the educationalists in building suitable learning content
correlated with their fuzzy expectations about the outcome, as well as reluctance
towards a metaphor of an artificially intelligent virtual human. This raised the claim
for intuitive models and metaphors that could be supportive to enhance the
understanding of intended or expected results of semi-autonomous agents, especially
if showing reduced technical capabilities. Creators of authoring systems for IDS need
to consider goals and expectations of author target groups, in this case educationalists.
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Experience the Antique Olympics!
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Abstract. In this paper, we describe a concept for a narrative e-learning appli-
cation. Wepoint out the enrichment of learning environments throstgties

and describe oumpproach toeducationalnarratives. Furthermore, we present
an interactive story plot tearn about thentique OlympicGames.

1 Introduction

E-learning is still fighting ajainsthigh failure and dropoutates. Thissensees the
reasonthat educational applications oftemetacommunicatelreariness and bore-
dom, and theynly address theognitive partof leaning.Z And Norman statesFor
teaching to beffective,cognition and emotiomust worktogether.Z [1]

In our opinion the use daftoriesenriches the design eihgaging andnotivating
learning environments for mamgasons:Stories are teuctured in a suspenseful way
and foster emotional engagement. Experiencinga story (e.gwithin movies or
novels) can cause total immersiorttie imaginary world fothe recipientforgetting
time andspace. We cafind essentiafunctionalities for learning environments, such
as focussing th&earneresattention, provision oinformation and feedback about the
learneresefforts. [2] In additionstories are not limited to certaiopic which means
that a wide range dbpics can béold in anarrativeway.

Another fact is, thastories ardundamental teculture and humannderstanding.
Theyhavefamiliar structuresvhich arerecognizable and cagasily beunderstood. In
human tradition stories were means forinformation transmission andnowledge
acquisition,e.g. within families and culturatommunitiessMuch true understanding
is achievedhroughstorytelling. Stories are how weommunicate events amidought
processes.Z [3]

In conclusion, we segreatpotential in thecombination ointeractive Storytelling
technologies for the design of e-learngiyironments. In thipaper, wewill describe
a concept fomn educationaharrativegame. Based oconstructivism learning theory
the learner will be able to explore the worldaotique Olympia.

S. Gobel etl. (Eds.): TIDSE 2004,LNCS 3105, pp.177...182004.
© Springer-Verlag BerlirHeidelberg2004
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2 Approach to Educational Narratives

2.1 Learning Model

Complexinformation iseasier tounderstandvhen it isadopted toauthenticsitua-
tions. For thisreasonlearningwith emicro worldsZ (such asimulations orrole-
playing games)contributes toclear understanding. [4] Aknown from construc-
tivism theory theapplication should supposective engagement witlthe topic in
order tohelp theuser to reflect and toonstruct his knowledge. Cognitiweiences
point out themodel ofexplorative learning and its motivational effects. Elr-
thermore a coach dutor who consults the user iecessary to avoiftustration or
annoyance.

Our conceptcombineselements of thedescribed approaches &mgaging learn-
ing applications: Thestory takesplace in avirtual representation adntique Olym-
pia incorporatingvirtual charactersfrom former times, some ofthem acting as
mentors or helperLinear scenesalternatewith interactive sequences irorder to
give theuser thepossibility to eplore thesituation and interfere ithout geting
lost.

2.2 Game Play and Story

Within games one of thenost motivating factors is the manipulation of tlgame
world and thecontrol over it. Therefore it must be opefor interactive parts. Al-
though stories arewidely used inedutainmengtpplications(e.g. Chemicus,Physicus
[6]) there is still a lack oéppropriateintegration ofstory andinstruction: The in-
structional design was generally concentrated insakatedinstructional spacéhat
existedindependently of thetory arc.Z [7] Theresult is that the learning-supporting
characteristics oftories are limitedbecause of theénterruption ofimmersion and
engagement. To avoid theffect ourapproach aims at full symbiosis of learning
and storycontent,e.g. byintegratinghistoric facts intodialogues.

2.3 Interactive Story Structure

The plot of astory consists ofinear arrangement of events. In contrast to documen-
tations narratives takrevious eventsnto account,create dependencies between
actions and characters and give idea®hcoming events anthe ending [8]

Following the argumentation of Crawford [9] wepeak for a morebatractunder-
standing of glot. The basic storidea can bénteractivelyvariedwith differentchar-
acters,objects andevents. For this whaveadapted Vogleres Herogourney[10] ... a
model wellknown from Hollywood movies. ThélerossJourneyconsists of 12 mod-
ules and integrates 7 archetypical charactfBinese charactsrappeathroughout the
long humantradition of myths, folktales anstories. The Heroe3ourney issuitable
for an educationajame because of itomprehensibility and itamiliar course.
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In order to allowa consistent and dramaturgicaperience the gameombines
movie clipswith interactive sequences. Fig. 1 shdtws structure of the application.

Application Structure
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Fig. 1. Structure othe applicationModules of theHeroess Journey

3 Concept

3.1 Curriculum

The antiqueOlympic Games took place in 4-yeaurnsfrom 776 B.C. to 26@\.D.
and have theiseeds irreligiousrituals. Thecompetitionswerearranged to thaonor
of Zeus. Processions and oblations wasepart of the Olympic alture which is one
of the majordifferences tdodayssgames. Athat time, too, theventattractsmany
spectators: up td40,000 peopleéook part.

From contentrelatedview the userwill learn about theorigin of the Olympic
Games, theelation of sport competition teeligious andcultural circumstances and
social andpolitical relevance. He can virtually havdaok at ancient Olympiplaces
and meetwith peoplefrom former times. Further can try osbmedisciplines and
discover thalifferences to Olympi&Gamedrom today.

Concerning methodical perspectives the leanmast beable to use thapplication
and adophovelknowledge irparticular situations.
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3.2 Target Group

The educational ganeldresseshildren and teenager oldbian 12years. Fronthis
age childrendevelop their abilityfrom object orientation tahink in more abstract
ways. Symbolic andverbal elementdecome moreelevant. Historic information
about Olympia and itbeginning will betransported¢hrough the dgign of an historic
3D environmentthe visualizationof objects andcharacters and more abstract ...
dialogues.

3.3 Plot

The plot is basedn the classithemesrescueZ [8with a triangulation of characters:
Hero, Enemy and/ictim. The «goodZ isfighting against the *@lZ andlove will be
approved in the end.

The hero is representéldrough theyoungathleteAlexis ... therospectwinner of
the Olympic Games. The role of the enetaikes hidierce rival Thanatos whgrasps
at the victoryassociatedvith glory andpower. He let abdudilexise fiancée Helena
to press thevictory. In this situatiorAlexis is supported byiagoras ... theise man
and mentor.

3.4 Userss Role

The user experiences the applicatioom a Third-PersonPerspectiveThroughmys-
terious circumstances he enters the gavhde the hero isdesperatelypraying to
Zeus for help. The user is representiexbugh avirtual characterwith the look of
moderntimes. Hewill support the herthrough hs$ journey.

3.5 Story, Instruction, and Interaction

The following paragraph gives an overview about story-relatedis)) instructional

(i) content aswell as the interactiopossibilities (ia)within different modules of

Heroesjourney:

1. The Ordinary World:(s) Alexis and his entouragerive atOlympia - (i) Introduc-
tion to Olympic trdition - (ia) Movie clip, nointeraction

2. The Call to Adventure(s) Abduction oHelena,prayer to Zeus, appearanceusér
- (i) Impact of Olympicvictory ..(ia) Movie clip, nointeraction

3. The Reluctant Hero(s) Alexise resignation ... (RRelation ofOlympic Games to
religion, reverence ofeus ... (ia) Movie clip, no interaction

4. The Wise Old Man{s) Mentor Diagorahandsover someobjects asoblations,
encourages Alexis tfollow Zeusesigns ... (Meaning of Qympic truce ... (ia) Re-
ceiving ofdifferentitems

5. Into the Special Fantasy Worlds) Willingness to engageto the adventure, dia-
logue between Alexis antthe user... (i) Relevance offflirent Olympic places,
here:Leonidaion (guest house) ... (ia) Shavie clip, transition tonext module,
no interaction
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Fig. 2. Module Tests, Allies & Enemies

6. Tests, Allies & Enemies(s) Differentalternatescenes ... (Qlympic disciplines
and differences ttodayes competition ... (ldser can chooseetween 11different
stagesmakefriendswith other characters, colleitems

7. The Inner Cave - Second Thresho(d) Alexis and the useayutflank theguardi-
ans..(ia) Use ofcollecteditems

Fig. 3. Module The Supreme Ordeal

8. The Supreme Ordea(s) Climax, capture of Alexis and Hisends, confrontation
with Thanatos whainfolds hisplans, victoryover Thanatoqcf. Fig. 3) ... (ilmpact
of Olympic victory to political power andsocial reputation ..(ia) Dialogue be-
tweenuser and Thanatos as gamesmanship

9. Seizing the Sword ... Rewa(d) Deliverance of Helena arescape ... (Role of
woman in formetimes ..(ia) Use ofcollected items

10.The Road Back{s) Finding way back through labyrinth - (i) Olympic area and
buildings ..(ia) Use ofsmagical Olympia guideZ

11 .Resurrection(s) Obstruction oéscapeaoute ..(ia) Solvelast task

12.Return ... Endings) Punishmenof Thanatosyeturn and victoryof hero Alexis -
(i) Award ceremony .(ia) Movie clip, no interaction

4 Conclusion

The concept of the educational narratpresented in this paper hbsenrealized as

an interactive demonstrator based on Macromedia Flash. It is suited to various envi-
ronmentsfrom desktop-baseadpplications toMixed Reality set-ups. Thestructural

model of theHerossJourney is universal and catso be applied tearioustopics.
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By usingphysicaldevices foiinteraction(e.g. similarto theprojectart-E-fact[11],
[12]) the useres attention can becigsed to relevarissues and it positively effects his
motivation. Further it contributes to themersioninto the story, reinforcesemo-
tional feelings andmproves thdearningimpact.
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Abstract. Computer games are the most popular and successful virtual envi-
ronments. Howevercomputergames areusually not simplyeither games or
digital storytelling systemshut involvethreeprimary types of formabkemiotic
system bearingipontime structure:;games,models and narrativesStrong nar-
rative structuresdependupon an a pori time-structure, but there aless spe-

cific alternatives,including rhetorical, categorical andooetic structuredlend-

ing into thegeneralhigher ordertime structures ojames andimulations. Ex-
periencewithin a virtual environment may bdasedupon only one of these
systems, but more commonly the systems are integuate) a variety of
strategies to create rich antllti-layered tempora¢xperiences.

1 Introduction

Computergamesncludeelements of a variety éérmal systems that cabe analysed
and realized atonomously. Theoncept ofludic spacecaptures theealm ofthese
experiencesvariously incorporating concepts @fame or game play togethetith
elements oharrative, simulationand non-narrativerinciples forstructuringtempo-
ral experience.

Ludic systems ardundamentallytime-based, andemporal stcture is amajor
determinant of thgerception of ludidform. Ludic systemsinvolve four levels of
temporalstructure. Theemporalstructure of theexperience athe playerthat can be
referred to as thdiscoursdevel, corresponds ipure narrativesystemswith the level
of narration. This is the level athich aplot is revealed via one onore dscursive
episodesand for which the sequence of revealemisodeswvithin the playerdempo-
ral continuum may natecessarily corresponalith the sequence ofemporalevents
within therevealedblot; that is, theorder ofeventswithin therevealedvorld may not
be linear in théime order ofthat world, butcould include flash-forwardsand flash
backs (hence the players tirosder andthat of therevealedworld may not bdso-
morphic).

The actual eventevealed to the player gart of the playexperience may be re
ferred to as thperformancdevel. This is the level awvhich theplayer is not simply
an active viewer, budn interactive participantithin theludic world, having an in-
fluence on the nature aistiape of thevents manifestedithin thegame world dur-

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 183...194, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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ing the eplaying ofa gameZ. The performantavel includesonly those parts of the
virtual world directly experienced by thplayer. Inpurely narrativesystems this is the
plot. Ludic systems may ndtave a sufficientlystrongly pre-specifieglot structure
to represent progressithin a strongly preconceived (ieauthored)conception of a
narrative, so th@erformance level may or mayot constitutean experiencstrongly
characterisable a& plot.

Whether the player has a strosgnse oplot or not, their (nter-)actions are likely
to haveconsequencethat areonly manifested in aimplicit why, implying a game
world beyond thatwhich is explicitly represented to the player. In purarmative
systems this is thstory level. Incomputer games, thtemporalsystem may not be as
precisely pre-structured as traditionalarratives, and so camore appropriately be
referred to as thenodellevel; this is thdevel atwhich theauthored logic and pa-
rameters of @ame togethewith the specific interactivechoices of theplayerdeter-
mine an(implied) diegetic world,some ofwhich is madeavailable to the player via
the experiential zonereated by &irtual camera, airtual volume of audigeception,
and a surface of virtual haptreception (ega virtual body thateceivesdamage or
health).

Beneath thenodel level is the level of thgenerative substratéhe system ofules
and constraintgonstituting aspace of possiblgvorlds of experiencecreated by the
designers of the game. In thaditional semiotics ofanguage thesdistinctions may
be equated in terms tife discoursdevel correspondingvith speech(the semiotician
Saussuresparole) and the generativeubstrate correspondingith the system of a
language (Saussurdeslangue).Narrative theorypositssemantidevelsincluding the
diegesis (the wrld represented byliscursiveacts) and theliscursiveorder of pres-
entation of thdime order vithin thediegesigthe narratiorlevel). Sincdudic systems
may have timeordersthat are notlominated by strongarrativemodels, aifferent
terminology is required to characterize theseiouslevels. Hence it is possible to
distinguish: thediscourseevel, theperformance level, thmodellevel, and the gen-
erative substrate.

This paperdisregards the discourse leveahd considers the timstructure of the
performancelevel as experienced by thgayer. This level is thg@rimary focus of
game dsign, requiring different approaches at the model and generdewvels for
realizingparticular pattern®f time structure Wwhin the playerss performativexperi-
ence ofa game This differs from (but iscompatiblewith) the temporalgenredistinc-
tions proposed by[2], who focus onpragmatic and idcursiveissuesinvolving dis-
tinctions betweenmimetic versus arbitrary narration/presentatiotimes, real time
versus turn-baseitteraction cyclesand thediscourse-to-model level issw overall
finite versusinfinite persistence dhe ludicspace Similarly, theformulation ofgame
semiotics pesented by Klabber®] also appears to be compatiblith the formula-
tion presented herddowever, Klabber&mphasizes atemporaspects of gameemi-
otics (theirsynchronicsemiotics) inrelation to simulationwhile the frameworlpre-
sented here emphasizéee temporal semioticef games(their diachronic semiotics)
in relation both tosimulation/modeling ando narrativetogetherwith other non-
narrative time structuringorinciples. Ultimately these paroachesshould beinte-
grated andurtherdeveloped tgrovide a richsemiotics for ludic systemsupporting
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both analysis andlesign. Theprinciples of generativéemporal structuredescribed
here can be used femnalyzingludic systems, andilso as doundation forimple-

menting systems, sincéhe different sequencingstrategieshave differentassociated
technicaldatastructures and algorithnthat may be combined by variosgategies
within digital systemssupporting theexperience oharrative.

2 Games, Models, and.inear Temporal Structures as
Independent Formal Subsystems of LudicSpace

Ludic systems maynvolve three different kinds of formal semiotic system deter-
mining thetemporalstructure of the plagxperience at the performance level. Each
of thesetypes of formal systm can beealized inwaysthat operatendependently of
the others, although any given ludigstem maynvolve morethan one othesefor-
mal types tovarying degrees andising differentstrategies ointerrelationship or
integration. It is their potential independence thaggests théentification of these
systems asisefully separatedhigh level areas oainalysis and design concern. The
threetypes of formalsystem are: théormal system ofjames, thdormal system of
the model, and thiarmal system of thenarrative. InLindley [11] this trichotomy was
expressed inerms ofgame, narrative andsimulation, respectively.However, to be
more accuratesimulationmust beconsidered togethevith fabrication in the case of
systems fowhich correspondencwith an external system is difnited corcern, and
the concept of thenodelcaptureghis moreeffectively than thaof simulation.

3 Games and Game Play

Computergamesencompass ®ast range oflifferentkinds of interactivemediapro-
ductions. Inthe broadespossible sense we call all tfese thingggames.However,
this is notuseful forunderstanding théifferent time-structuringsystemsoperating
within games. It ismuch more useful toadopt anarrowerdefinition of game, par-
ticularly one supporting analysis addsign methods very distintom those ofother
formal ludic semioticsubsystemd-Hence egamewill be defined as follows:

A game isa goal-directed and competitive activity conducted within a framework
of agreed rules.

This can be referred to as thelic or ludological definition ofgame, thekind of
definition at theheart oftraditional game theory(this definition capturesmany fea-
tures of thedefinitionsconsidered byluul [8], but omitting criteria baseduponissues
of pragmaticsthat arehighly subject toexternalaccidents ohistory and context).
Single player puzzlgames regesent an interestingase in relation to thisedinition.
In particular, it is not so clear who th&ayer is competing againgtnd it is nobbvi-
ous that a puzzlshould be regarded as a game. Taking the sthiatea puzzlds a
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game, by the adoptedefinition, then thecompetitor can be interpreted as one or

more of: the playethemselves (competing agaisteself, oronessown limitations),

other playergrying to solve the sampuzzle, or the author of the puzzle.

It is oftensaidthat learning to play gameinvolves learning the rulesf the game
(eg. [10Q]). However, theabovedefinition does not equire this;it only requirethat
activity obeysthe rules, and that players implicitly or explicitgree tahoserules.
As Juulnotes, one of the advantages of compgéenes ighat the machinenforces
the rules, relieving the playdrom the need toknow all of the rules irdetail and
supportingrule sets far towomplex for purelymanualoperation.

The rulesestablishwhat as a player you can @annot do, an@vhat thebehavioral
consequences aftions may bevithin thegame. Successfylay doesnot necessar-
ily require learning all of thggamerules, butonly thosenecessary t@support a par-
ticular playing style, and perhapsne afall. Learning to playa gamemaking prog-
resswithin agame and completing @inning agame are a matter of learning how to
interactwithin thegame system arith rules ina way thasupports progress. This is a
matter, not necessarily tfarning thegame rules, but of learninggameplay gestdit
understood as pattern of interactiowith thegame system. Playing the gamehien
a matter operforming thegestalt. It iswhat theplayer doeswithin the system and as
allowed by the rules of thgame. Incomputegameswhere themachine enforces the
rules, this mayead toplayershaving verypoor consciousappreciation of what the
rules actuallyare; insteadhey have learnesuccessful (andnsuccessfulpatterns of
interaction by trial anerror.

A gameplay gestalt camave many forms for a particular gamapturingdifferent
playing styles, tactics and approaches to progresirmugh thegame andperhaps)
eventuallywinning. Ingeneral, it is a particular way tifinking about thegame state
from theperspective o& player,togetherwith a pattern ofepetitiveperceptual cog-
nitive, andmotor operations. Avarticular gameplagestaltcould beunique to ger-
son, a game, oeven aplaying occasionRecurrentgameplay gestalts casiso be
identified acrossgames, gamegenres, anglayers.Someexamples ofjameplay ge-
stalts incomputergamesinclude:

00 Action gamesshootwhile being hit, strafe thiding spot, takehealth,repeat
RPGs:send fast character lore enemyfrom group, all charactetsll enemy, take
health,repeat

0 Strategy Gamesorderpeasants, send twork, order soldiers, send foerimeters,
repeatwhile slowly expanding theperimeters (up to th@oint of catastrophic
win/lose); OR: move x archers to tower y evaryninutes to head off the enemy
camelmusketeerérom theeast whaarrive every minutes

O In General:confrontbarrier,save if siccessfulyeload andetry if unsuccessful
Patterns likehese may or may not lexplicitly designed for by the creators of a

game. If designers dake them into account, it may bie supporting the develop-

ment ancemergence of thegmtterns in play, rarely by forcing theon theplayer. It
may also behat agamehas asinglewinning gestalt. This may not be a simple re-

L A gestaltmay be understood ascanfiguration ompattern of elments saunified as avhole
that itcannot bedescribed merely assum of its parts.
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petitive interaction pattern, but perhaps the performance of one very specific pattern,
or a generic patterperformedrepetitively invariableinstantiations.

3.1 Temporal Structure in Games

The rules and ludienedium of agame (at theyeneration levélimply and support a
range ofdifferenttypes of valid actions at the performance letsgijcally with scope
for variations in howthose actions are performed, and how wainen different ac-
tions areselected andequenced. Anovewithin a game is aabstraction oveplayer
action,mapping it to arabstractedction ofsignificancewithin the ruleset andnde-
pendent ofdcal, personal an@liosyncraticvariations in performance; a move is a
connotation of physicalaction allowed andhcilitated by theframing of thegame (I
can move a chegsece on théoard at anyime, but | only make& movein the game
of chesswhen lsmplaying thegame).Hence aplayer performsactionshaving con-
ventional connotations as mowsihin the formalsystem of theggame. Thosactions
are likely tobe highlystylizedaccording to the game, and actions digsimilar to the
stylized set will be regarded &suls orcheats itheir performeiintends them to have
in-game sigrficance, or agextra-ludicactions potentiallffrustratingother players if
they are not intended toavein-gamesignificance. Agameplaygestalt, as described
above, is a player¢zattern of move performances.

Playerengagement within game experiencis stronglyassociated with thehoice
and performance @amemoves. Thepotential forchoosing movesesults in a very
loosely predefined timestructure such thagjames are nostrongly a priori time-
structured in theidesign. Aspecifictype of move idikely to havesome time struc-
ture atleast implicitwithin the rule-derivedconstraintsboundingvalid ways of per-
forming it. Butthis is minimal, and the temporatructure ofgameplaygestalts is an
emergent structurdevelopedduring play by a player. Evegameslike Snakes and
Ladders,in which progress is a matter géry constrainednovementacross aighly
structured grid, supports a velgrge space opossiblecombinations ofnoves on the
board, corresponding to an equally lagpace opossible time structures (choice in
this casebeingrealized in tle performance of an abhving aprobabilistic outcome,
ie. the throwing oflice).

For thisreason, the purest exgles of gane form @nnot beregarded aheavily
time-structured systems. Howevéhere arelarger scaletime structures specific to
gameform. These largerscale structures are reflected in thenguage ofrounds,
bouts, matches,tournaments,seasons andampaigns. Thenost primitive complete
game experiences, athich a point of win ofoss isreached, ardouts orrounds.
Significantly, higherlevel game structuretend to be highlyrepetitive patterns of
thesesimple game experiences. They are largelgicernedwith the organization of
opponents and extension of thienple competitive situation of agame toinclude a
broader field of opponents with a view to obtaining a global performance or game
play ranking obtained by accumulatn of the results ahany bouts.

In order todiscuss theshigher levelstructuresmore clearly, thefollowing some-
whatarbitrary working definitions arg@roposed:
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O aboutor aroundis the single performance ogamebetween opponentgsulting
in awin/losestaté

0 amatchis a seriedouts or rounds of theame gaméetween thsameopponents

0 acontesis a series afounds of differengamesbetween thesameopponents

O aleagueis a series afounds of thesamegame betweedifferentopponents

0 atournaments a series afounds ofdifferent gamesbetweendifferentopponents

Thesestructures may be nested in hierarchlafices ornetworks. Fo example,
performancesithin atournament mayachhave the form ok match. High level
gamestructureshave their owrrules, these being rules fitre accretion ofhe results
of bouts and rules for matchirgpmpetitors inongoingevents. Amulti-gamestruc-
ture requires rinciple of accrual of resultsThat is, variousformulae may be used
for accumulating wins anlbses, and degrees win/loss, into aroverall competitive
ranking, or for thadentification of a set a€hampionsacrossvariouscategories. The
structure mayalsoinclude elimination eventén which losing competitors are elimi-
nated from further competition, or the game system may ingiideiples of handi-
cap by which differences ilemonstrategameplay expertise areompensated for to
provide forlesspredictable outcomes in ongoing competitions.

These arematch, ontest, league anurnamentules that have no impaapon
low level gamerules or theabstract form ofmoveswithin each specific gamgype.
The time structuramongthesehigherlevel gamegroupings at thperformancdevel
is incidental to thessentiaperformance of the players. Even meteongly, it can be
statedthat thehigh level structures ofjameforms havelittle to no dependence on
specific time orders. Theirprimary meaning is theanking ofplayer competence;
time-orderecdcompetitions are aonvenience foidentifying this ranking. Inprinciple
it doesnst matter at althat thesequencing ofompetitions is, as long asléads to an
order ofplayer competence (hence tbemmonfreedom to choose the sequence in
which onedefeats oness opponents in a compggnelevel). So athis level, too,
games are noprimarily time-structured designgnd thehigh level time structure
does noimpingeupon lowlevel gameules or the basic experience of play. This is a
critical distinction between théemporalform of games andhose temporal ludic
experienceshat have atrong a priorilinear time structure athe performancéevel
that ispre-specified by theidesigner. Inmany computegames,instances of combat
are individualbouts(these are experiencespéying singlegames, by theefinition
above), while levels may beeen to beorganized as aeries ofmatches,contests,
leagues otournaments. If a highdevel gamestructure isdesigned tpresent players
with a specific sequence @fameexperiencesactivities and opponents, serving to
shape themotionaltone and intensity of the experience, them is starting to move
away from puregameform, more stronglyintegratingvariants ofauthorednarrative
as manifested in thare-specifiedsequentiatiesign.

2 There maybe morethan two opponents, arehch opponerdould either be aindividual or
a group; opponents may alsodmthetic, eg. th&lPCs ofa computegame.
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4 Narrative Time Structure

Narrative structurewithin ludic systems may be eithpre-authored athe perform-
ance level, or aemergent patterbasedupon combinatorialprinciples built into the
generation levelNarrative inthe strongessense is perceivedthen astructure con-
forms to a very specific narrative pattern, such asthhee-actrestorative structure
describedbelow. However,strong narrative structure is not the only pre-specified
linear time-structured experiential mogessible at thegerformancelevel; in ludic
systems, a#n cinema(seeBordwell andThomson,1997), we cardesign for other
high level temporastructuresncluding rhetorical, catgorical ancpoeticforms’.

4.1 Strong Narrative Structure

A common andstrongly determinednarrative structureused in computer games,
borrowedfrom film scriptwriting, is thethree-act restorative structurésee [5]). The
three-actrestorativestructure has &eginning (the first act) in which a conflict is
establishedfollowed by the playing out of thenplications of theconflict (the second
act), and completed by thandl resolution of theconflict (the third act). The three-act
restorative structurncludes a central protagonistcanflict involving a dlemma of
normativemorality, asecond acpropelled by théheroesfalse resolution of this di-
lemma, and a third act in whidhe dilemma is resolved once and for all by an act
that reaffirmsnormative morality Each actwithin the three-actstructure culminates
in a point ofcrisis, theresolution of viich propels the plot into théollowing act, or
to the finalresolution.

In computergamesincorporating gorespecifiedthree act restorativetructure at
the performancéevel, the centratonflict form often manifests recursivelje. the
structure isrepeated atlifferent levels of temporakcale). Forexample, the overall
restorativethree-actmodel may be applied tihe game experience asamole, with
the dramatic archeingcompletedwhen theuser finishes thgame. Atthis level the
story isusually notinteractive,since act one, key scenegthin the story of act two
(ie. primary plotpoints), and the playing out tiie consequences the final resolu-
tion in act three ar typically achieved by cut scenes, sequenceaoui-interactive,
pre-rendered video omon-interactive animatiorsequences. Theext level down
within the recursivestructure ighat ofthegame level. The game level is designed for
the pursuit of ajoal, that of the player reachirtge end othe level, viich progresses
the playerthrough thesecond act of thaigherlevel three-act structuref the game
narrative. There israrely if ever aone-to-one correspondenbetweengame levels
and acts; morégypically, the first act and the end of ttterd act are presented via cut
sceneswith playablegame levelssumming to forma highly extendedsecond act

3 Bordwell and Thomson [3] suggesdrrative,categorical, ritorical, associative and abstract
forms for cinema. We take thassociative to ba generalsupercategory, ancefer to poetic
rather than abstract form iorder todistinguishbetween issues daftructural form and issues
of externalrepresentation.
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followed by thefinal resolution of thehird act as the end gameplay (eg. byover-
coming thefinal andtoughest enemyysually ademoniccharacter at thbeart of the
centralconflict in the story). Although experiencewithin alevel typically hasmuch
of the structure of a match, a contest, a league or a tournamestnte of level-
specific narrativedevelopment can benhanced by increasingdjfficulty through a
level, or by an internalramaticstructurethatemphasizes thpoint ofcompleting the
level, such as the defeat aflevelboss, the bidparrier creature ahe end of the level.
The falseresolution thadrives act two of the the-actrestorative model at thieigh-
est structuralevel may beseenmanifestingrepetitivelywith eachgame levelwhen
the game level is resolved (completed), pheyerfinds themselves at thibeginning
of the nexgame levefull of conflicts.

At the nextlevel of the recursive decompositiongafmestructure there isoften a
series ofsmaller scaleonflicts andchallengeswithin a game levelwhich may in-
cludemonsters to beefeated oavoided, puzzles to beolved, or treasures, clues or
keys thatmust be found irorder to progress in theurrent orfuture gamelevels.
Usually it isonly thislowestlevel of thegame plot thais highly interactive;these are
actually theindividual games played by the player (by thefidigion above). The
linear andnon-interactive cuscenedraming game play are revealed inpeedefined
order, andwithin alevel all playersusually start in the same place analst have
completed the same set of tasksoinder tocomplete thdevel. The lowlevel and
interactiveparts of the game are playbg performance od gameplaygestalt, a re-
petitive patternof moves bywhich the player progresseshrough theindividual
games of a level. Hence game piesually hadittle if any bearingon thestory being
told; thestory is for themost part a structurienposed on top of, andifferent from,
gameplay.

The three-act restorativeructure isdescribed in detail herdue toits prevalence
as a model for commercial stowyriting in time-based media, being used by both
writers and prospectiviinders.Dancyger andRush [5] describe thesystematicvio-
lation of the models a method for viting lessfamiliar narratives. Howevennore
radically dfferent liner time-structures are possible, corresponding to weaker con-
ceptions oharrative buslsofunctioning invery different ways tanarrative.Before
describing thesalternatives, we consider why theray be a perceivednsion (eg.
[1]) between narrative and garpky incomputergames.

4.2 Narrative and Gameplay

Given thedefinitionsabove, thequestion of the relationship betwegameplay and
narrative can now be pdsed morelearly. In particular, the apprehension of ape2
rience as a narrative requires ttagnitive construction of aarrative gestalta cog-
nitive structure opatternallowing theperception andinderstanding of annfolding
sequence gbhenomena as a unifigdrrative. Theahree-act restorative structure is a
narrativegestalt patterrthat peopleunderstand anéxpect, andwill often be disap-
pointed if it is not satisfiedeg. if the storyends before the centrabnflict is resolved,
or if the herodies permanentlyduring the story). Inplaying acomputer game, one
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must learn andthen perform one omore gameplaygestalts in ordeto progress
through thetasks of thegame. To exgrience thegame as narrativealso requires the
apprehension i narrativegestaltunifying theflow of gameexperiencesnto a co-
herentnarrativestructure. The tension between gameplay and narrative can be viewed
as a competitio betweerthese respectivgestaltformation processes forgrceptual,
cognitive, andmotor effort. Within the range ogffort required forimmersion and
engagement, igameplay consumes most of tipdayeres available cognitive re-
sources, theravill be little scopeleft for perceiving complex narrative patterns (eg.
we forget the motivatiorbehind thecharacteresbattles, andwhat was the uber-
villaines name again?). Morihan this, the narrative addgtle to playerimmersion
and engagemeifivho cares, ites furanyway!). @nverselyfocusing on thalevelop-
ment of thesense oharrative(eg. inthe case ofmultipath movies obranching hy-
pertexts) reducethe playeresneed andcapacity for ahighly engaging gameplay
gestalt.

Despitevarious strategies folintegrating narrative angame play,at the lowest
level of the dramatistructure of ggame theconflict within thedetail of thegameplay
experience ineverusually one concerning th@ayer-characteresurvival, but one
involving tradeoffsbetween th@layersscognitive, emotive, and performatieéforts.
Is it worth trying tojump over aravine at the risk of falling andaving toreload a
past gamestate for the sake offzealth packhat mayhelp me to get past theugh
enemyaheadwithout then having taeload andetry when theenemy defeats me?
The conflict is an gonomic one in terms of ti@ayerperforminggameplaygestalts.
And this hasnothingto do with thehigher levelnarrative context. Sehe tension
between gameplagind narréive is more fundamentakthan being asimple competi-
tion for cognitive and performativesources: thplayeres investment in the lolevel
conflict as anactive participant isdisconnectedrom anydeepnarrative significance
understood in terms of the shapehajher level narrativegestaltsframing theper-
formative experience. This explains the perceivedsien between narrative and
game play anduggestsstrategies forovercomingthis tension by developing game
play mechanics that afandamentallydramatic, inthattheir consequencego affect
the higherevel narrativepatterns of thegame.While thethree-act restorativetruc-
ture is ausefulheuristic for writersvishing todetermine digh level storystructure,
it is too highlevel for effective integrationwith gameplay. Forthis, thebasic game
mechanicsnust when played constitute narratagion on theart of the player. This
suggests a strategy fachieving narrativegameplay by movingaway from high
level predefined narrativgpathways atthe model andgenerativelevels towards a
more detailedntegration of principles for narrativgeneration whin themechanics
of player interaction. That is, narratigameplay requires amore object-oriented
approach (see [6]), iwhich gamecharacters engaulatenarrativepotential, and the
specific narrativeshatemerge over time arefanction of theplayersehistory within
a ludic world.
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4.3 Rhetorical, Categorical, andPoetic Structure

While narrativerepresents atrong time structuring principle at the performance level
of a game,rhetorical, categorical and poetistructures mayalso be inorporated,
representingveakerforms that function verydifferently from narrative.Rhetorical
form presents amrgument andays outevidence to support iwith the aim ofper-
suading a reader (or player) to hold a particofginion or belief. Rhetorical design
principles mayfunction as the foundation amimary structural principle didic
time (eg. Based upon Rhetorical Structure Theory, or RST, see
http://www.sil.org/~mannb/rst/). RSmodels can beffectively used at thegenera-
tion level as aubstrate for the production dfetorical sequences thie performance
level of aludic systems.

Categoricalmediaproductions useubjects or categoriess a basis for their syn-
tactic organization(seeLindley, 2001). Contests andournaments, adefinedabove,
are simpleexamples ofcategoricalorganizations,having categoriesconstituted by
different game types. Many computergames usea categoricalstructure forlevel
design,wherelevels aredifferently themed. For example, th@ayer of agame may
begin in awrecked spacecrafthen enter gungle, then asystem ofunderground
caverns, then aecretlaboratory, thera city, and so on, whermach locatiorsets the
theme of a game leveCategoricalstructures can in principle be nested to &wel,
and ludic components can belong to any number of potentially orthogonal classifica-
tion systems.

Poetic structure may besaid to bestructure that emphasisedormal patterns
above rhetoricalor narrative function. These patterns help todefine different
written and verbal poetic styles (further exanples may be found at
http://www.english.uga.edu/cdesmet/class/eng14830/work/projects/brent/poetfmé&na.
htm and at http://fox.rollins.edu/~phelan/PoeticForm.htrir).ludic systems poetic
form may be manifested not only in text talso in thepatterns ofrhythm or flow
that agameplayer feels in grforming gameplay gestalts anmioving through the
game space.

Narrative, rhetoricalcategorical and poetistructures areften found $multane-
ously within individual ludic systems. Strategies fortegratingforms include the use
of differentforms atdifferentlevels in the terarchical construction démporal or-
der; and theuse ofdifferentforms at thesamelevel oftemporal scale. It ialsopossi-
ble to combine sequencingchniques andrinciples to create hybrid sequence
mechanisms.

5 The Model

Much hasbeen made of the view games asimulations(eg. [7]). Butwhatexactly
is a simulationsuch thaites different from anarrative or ggame? Asimulation can
be defined asa representation of the function, operation or features of one process
or system through the use of anothBor game worlds, itmust bepossible for the
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simulationmodel tobe a model of a system world that is a fiction ofabrication.
This makesmodela preferablgerm, since itdoes not need to beraodel of any as-
pect ofreality, while asimulation ismoretypically understood as representisgme
aspect o realsystem.

As noted above, all computgamesinvolve alevel of modeling at Wich theper-
formancespace of the game fabricated. The experience thie game for thelayer
as a game in the strict senseaagarrative and/or as a simulation at the performance
is then a matter of thdegree towhich the performance is structured by the formal
systems of a game oarrative. If there idittle or no prestructured game oarrative
form shaping theperformativeexperience, thaimulation systentbbecomes thelomi-
nantstructureinforming theshape of thelayerssexperience. Theresence ofjame
or narrative formswithin the performancdevel tends to push theense of thdudic
system as a simulation into thackgroundsince game play andarrative provide
strong imperatives of purposaotivating player action. For a simulation, play is
much more of a matteof exploring thespace ofossible experiences supported by
the simulation, inwhich case teleology in thperformative level igorovidedmuch
more stongly bythe player. Authored and prespecifiitche structures arthen typi-
cally manifested by:

O discreteeventmodelling oftemporalphenomena, such dle motions ofphysical
objectswithin a 3Dspacesubjected tanodelledgravitational forces

0 growth anddecay of gamevorld objectqeg. buildingswithin zones inSim City

0 events manifestingrobabilistically, such aarrivals ordepartures of game objects
(eg.wanderingmonsters or enemies)

0 functionalmodeling of complex systems (egehicle simulatorand models)

A model-basedudic system mayinvolve no specific repetitive and goal-oriented
activities (there may be no obvious esidte,otherthan the player gettingored), and
no large scaleredefinedbatterning of the performandevel. Performance level time
patterns emergever thecourse ofunning amodel, can be completelyifferent for
differentruns, and mayever havebeen aticipated by the designes the model.
Repetitiveaction may beused tooperate a model, but mayt bedirected to any
specific final goaby the player/operator.

The extent tovhich aludic system isstructured an@xperiencecbredominantly as
a model is reflected in thability of players to defingheir own narratives, temporally
structured experiences andfames and game systemghin the modeled verld. In
this sense a model providesield of play,within which it is up to the players to de-
fine howthey will play. Integration ofmore specific timestructuring forms into the
performancdevel, such asiarrative andyame pay patternsprovidesmore ready-
madepurposes fomteraction, but thenodelsubstrate ofudic systemsalwaysmakes
it an option for the player not to play the providgmes omnot to follow pestruc-
tured narratives.
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6 Conclusion

This paper has presented a number of different types of possible semiotic systems that
may be used to structure performative experience in ludic spaces. A high level dis-
tinction is made between the forms of the game, the model, and the linear time-
structured experience. The temporal organization of games has been considered and
several different systems for generating linear time-structured experience have been
described. These systems, of narrative, rhetoric, categorization and poetics, may be
the only organizing system for temporal experience in a given ludic system, but most
systems involve more than one type of temporal semiotic organisation, and there are
numerous strategies for integrating these systems.
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Abstract. Nowadays, it is common for users liandlelarge numbers of docu-
ments. Organizing andetrieving those documents isxteemely difficult using
the tools commonlyprovided for those tasks. The use of document-describing
narrativesconstitutes aralternate, easieway of allowing the users to do so.
Narratives canhelp them remember importamformation &out documents
and are a natural watp convey thatinformation tocomputers. Inorder to de-
velop this approach, it imecessary tainderstand whashape dodocument-
describingstories have. Tohis end we interviewed 20 users amallected 60
stories about documentsAnalyzing these stories yielded ahorough characteri-
zation oftheir contents and structure atm extractguidelines on how taleal
with them. We thenvalidatedthoseresults bycreating ancevaluating twolow-
fidelity prototypes forpossiblestory-capturing interfaces. Weund thatstories
told to computers can be vegmilar to those told tdwumans, if thenterface is
properly degned. Thesaesultsseem tosuggest that structureéxt entry is a
promising design forthis interface.

1 Introduction

Computers are padf most peoplesseveryday life. It is nowcommon fortypical
users tchaveaccess taeveralifferent machinedyoth at home and in the workplace.
Furthermoremany common tasks arnow performedvith the help of computers,
from purchasinggoods on thénternet toturning in taxforms. All this hascaused
most users beconmssvamped in documents.

The usual ways torganize and retrievdocuments, usuallipgased on hierarchies,
are becoming harder to use thgse trends progresSuch hierarchical approaches
require users to explicitly classify their documemtswever, this isa problem-laden
task. Two of the most commadifficulties appeamwhen adocumentseems not to fit
any of the existingategories (andhight notjustify the creation of a new one by
itself), orwhenmorethan onecategoryseems t@apply. Theusers ar@awarethat their
ability to later retrieve the document is strongtlependant on this classification,
causingunduecognitiveloads. Infact, once storedhto the hierarchy, thdocuments
becomeinvisible until found again, the only clue ttéheir whereaboutbeing the
aforementionedlassification.Thomas Malone [4loundthat manyusers try t@avoid
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classifyingtheir documentgust storing hem in undifferentiatedollections (piles?)
and resortingo additionalclues,such as their location, tiind them. More recently,
while looking at the usage @imail tools[10], Whittaker et alwitnessedthat some
people usehose tools nojust toread andsend emailbut overloading thenwith
otherfunctions for whichthose tools wer@ot designedor, such asmanaging their
agenda orstoring their documentsThis occurs because emailessages are nbter-
archically classifiedInstead, theyhave associated taghemselves alkorts of specific
context-dependanhformation, such as theender, date, @ubject. Usinghis infor-
mation instead of amxplicit classification helps the users timd the messages or
documentsstoredtherein.

Severalapproachedave appearedhat try tomake use of additionahformation
for documentorganization and retrieving. Feome,time is the most relevant factor.
It is the case ofLifestreams[2], in which all documents arerganized on a temporal
streamthat can benavigated orfiltered. In the Timescapesystem|[9], the desktop
displays collection®f objectsbound to acertain time period, andan be moved to
past orfuture states.Theseapproaches havthe disadvantagthat, by giving time a
specialrole, they candisregardotherpotentially usefulinformation.

More general are the approactesed orGiffordes SemanticFile Systems[3]. In
them, there are ndirectories orfolders per selnstead, the user facegtual directo-
ries whose contents atiee result ofjueries for specifiwalues ofcertainproperties of
the files. More recenapproaches #t embodythis idea areDourish etalss Placeless
Documents [2] andRicardo Baeza-Yates et ales PAQQ. Theseapproacheshow-
ever, shift the burderfrom classifying the documents to theed for theuser to re-
member the names and possible vahfean arbitraryset of properties.

We argue that narratives cprovide a better way to retriedlcuments taking ad-
vantage ofautobiographidnformation. In fact,humans areatural-bornstorytellers.
We start oulife listening tostoriestold by our parents or grand-parents, and tell them
to others on aaily basis. Orhuman-computeinteraction research, it is common for
storytelling to be investigated as a way for the computer to interact and convey in-
formation to ehumanuser.Here, weexplore theoppositenotion, that usingstories to
convey information to theomputer is also asefulform of interaction. Infact, sto-
ries help us toremember related pieces ioformation. Thus, rather than theffort
required to remembeunrelatedproperties,stories will allow the users tonaturally
and easilyremember avealth ofinformation about theirdesireddocumentghat can
then be used by theomputeto find them.

To betterunderstand how interfaces for documesitieval using narratives can be
built, we performed astudy inwhich twentyusers were asketb tell document-
describing stories. Sixty such stories were collected andanalyzed,allowing us to
understandwvhat story elements are more common awthat structure is to be ex-
pected insuch astory. Fromthis data we were able to extragveralguidelines on
how narrative-based interfacésr documentretrieval can bebuilt. However, those
stories were told to humaninterviewer. Wouldstories told ina structuredenviron-
ment, likea computeiinterface,share the properties we hpgt found? To answer
this question waised the guidaties tocreate twdow-fidelity prototypes opossible
story-basednterfaces and, agaiaskedtwenty users to tell theistories, buthis time
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using theprototypesBoth resorted tadialogue boxes for théntroduction of thesev-
eral storyelements, and one represented sk@y as a set afraphically separate
elements, while the other wagsed orstructured texentry. Forseveral reasons we
chose not taonsider an interfacallowing unrestrainechaturallanguageinteraction
with a software agent. First, it would behard to simulate such atnterface on a
low-fidelity-prototypewithout falling back to telling thestories to ehuman. Seand,
given the widerange ofsentences thasers cartter, such an interface wouldhve a
hard time establishingneaningfuldialogues,given the currenstate ofspeech recog-
nition. Third, the document-retrieval task should be performedeéficiently and
robustly as possible within the currelethnological constraints. Finally, weant
to take advantage dhe userse familidty with existing solutions tothe retrieval
problem.

We found thastories told tacomputers can bas rich aghose told tchumans and
share aimilar stucture.However,for this tohappen, thénterface must be designed
with care.

In the following section, we describe tHest part of thestudy, in which thesto-
riese contents andtructure werenalyzed Next, weellshow twopossibleapproaches
for capturingdocument-describingtories andheir evaluationFinally, weell discuss
overallresults angbossiblefuture work.

2 Analyzing Stories

This part of the studwims at gettinganswers to twamportantresearch questions:
1) what is theexpectedcontentof document-describingtories, and 2yvhat structure
is typical of suchstories. In order tanswer thoseuestions, we anducted a set
of interviews inwhich 20 users wereasked totell stories abouttheir documents
Given that we didhot know what toexpect, we chose semi-structuredéhterview
method.

2.1 Procedure

The subjects coultkll their stories in anyform they chose, but the interviewer had a
set of questions prepared to kebprh on track if theystarteddigressing. Thenter-
views wererecordedwith subject consent. Participam®reasked to telthree stories,
describing threelifferent document typesRecentDocumentscreated by theiser up

to two weeks ago; Old Documentzeated by thaiser over sixmonthsago; and
Other Documentswhich theusers hadead but nbcreated. Special care wéaken

to find a diverse usersample. They were balanced in genderwith professions
ranging from computer programmer tsocial sciencesprofessor. Ages variettom

24 to 56. We also accounted for a wide range of computer exfeniiseasual users
to nerds.
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2.2 Analyzing the Interviews

All interviews weretranscripted andgubmitted to a formal ContentsnAlysis[7,11].
We coded for thelements ifTable 1, theonly onesfoundduring the analysis pise.

The coding was madey handratherthan automatically, whichwould require a
dictionary of words belonging to theeveral etments,forcing theresearcher to an-
ticipate allpossiblerelevantwords. This is animpossible task on owstudy given the
opennature of the serse responses. Wmded forfrequencyratherthan for occur-
rence to be ablo understandiot onlywhatelements occur moffeequently, butlso
if they are repeatedly in a storyinally, wetook note of whether garticular element
was spontaneougoccurring normally in theourse of astory) orinduced(remem-
bered by the useefter some interventiofrom theinterviewer).

Table 1. Story Elements

Time Place Co-Authors | Purpose
Author Subject Other Docs. | Personal Life
World Events | Doc.Exchanges | Doc. Type Tasks
Storage Versions Contents Events
Name

We alsoconducted a Relationadnalysis. A transition between two elements was
considered tchave occurredwhen theyimmediatelyfollowed each other in atory.
No transition was rexdedwhen the destinatiorlement wasnduced,since inthat
case no reatonnection between theementsexisted on the usersaind. This analy-
sis allowed us to estimate hdhe storiesare structured.

2.3 Results

The storiesusually took five minutes to be toldTheir transcripts averaged two to
three plaintext pages,althoughsomeuserstold longerstories. A typical storynight
start likethis translated eerptfrom arealinterview:

Interviewer: So, now that you have thought of a doent) pleasé¢ell me its sory...

Interviewee:ltes a paper | had sent to nsyipervisor. We had seittto a conference
sometime ago. Itwasrejected.. meanwhile | haglaced thedocument
on my UNIX account...

The datecollectedfrom theContents and Relational Analysis was submittestadis-
tical tests inwhich thevalues for thedifferentdocument kinds andtory properties
were compared. Altesults are statisticallgignificant with 95% confidence. A de-
tailed technical reportlescribing this parof the study and itsesults can be found
in [5].

We foundstories to bel5.85elements long, oaverage (st.dev.=5.97). signifi-
cantdifference wadound between documentsreated by theiser and Other Docu-
ments(17.7 and 12.15tespectively).Story length seems to béndependent oge,
but womentell longerstoriesthan men(16.81 vs.14.67elements).
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Since dransitionbetween tweelements was consideredly when thesecond one
wasnet induced, comparing tmeimber of transitionsvith the total elementsiumber
gives us an estimate bbw spontaneouthe storywas. Wefoundthat 47% ofstories
were spontaneousiegardless oflocument type.

Eachcontinuous sequence spontaneoustory elements wasalled astory train.
The entire story ixomposed of severalf thosetrains, seprated by soménduced
element. Over 75% of the elements in a story are containpdstithree different
story trains: thdfirst two, containing 50% of thestory, and thdast (another25%),
where afinal burst of information exhausts thevailable data.Stories have 2.87
trains, onaverage, regardless documentype.

Table 2. Element frequencies and avg. percentage of induced occurrences in stories

Element|Recent| Old | Other [Overall| Element | Recent| Old | Other |Overall
Frequency 4 38| 34 28 100 25 18 23 66
Time Exch.
Induced per story (avg%) 35.0] 54.2| 59.6| 49.6 47.7| 56.3| 342 46.0
Frequency | 27 25 83 27 27 6 60
Storage Place
Induced per story (avg%) 47.9] 43.3] 40.0) 438 65.4| 60.0 225 493
Frequency : 34| 32 14 80 12) 13 1 36
Purpose Personal
Induced per story (avg%) : 16.7] 23.3] 11.3 171 17.5] 12.5] 21.7 17.2
Freguency N 24 22 7 ! 18] 16 0 AN
Tasks Version
Induced per story (avg%) 458| 45.01 342 4.7 46.3| 35.0] 0.0 2741
Frequency 26| 29| 21 76 4 4] 15 23
Content Author
induced per story (avg%) 238 375 58 224 5.0 15.0f 22.5| 14.2
Frequency Other 24 29| 21 74 5 8 5 5 18
. ame
Induced per story (avg%) Doc. 40.0| 52.5| 57.5 50.0 0.0] 10,0 1.7 3.9
Frequen 28| 17 25 70 8 5 2 15
b 1 Subject Worid
Induced per story (avg%) 35.0( 40.0] 21.7| 322 125 50/ 5.0 7.5
Frequency Co- 30] 33 5 68 2 5 0 7
Events
Induced per story (avg%) | Author | s552| 66.3] 10.0| 43.8 25| 75| 00 3.3

2.3.1 Story Elements

The mostcommon overallstory elements wereTime, Place, Co-Author, Purpose,
Subject, Other Documents, Exchanges, Type, Tasks, Stmdgontent.(Table 2).
Somewere mentionednore than once inthe stories(100 occurrences of Timé 60
stories, forinstance),whenever the usefelt the need toclarify some information.
Elements such a#uthors, Personal Events, World Events, Versions, Events,
Nameswere thdeastoften mentioned.

Among documenttypes, thelargerdifferences werdound comparing documents
created by thausers and Other Documents, namedgarding Co-Authors(usually
only the main author ddther Documents is rememberedythor (taken for granted
whendescribing owrdocuments), an&ersion(hard toknow fordocuments obther
authors).Place and Purposewere also different appearing to beasier to remember
for documentgreated by theserswith which theycloselyinteracted.

Lessoften induced wer®urpose, Author, Personal Events, World Events, Events
and Name(Table 2).With the exception of Purpose, these are kestfrequentele-
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ments.Thus,they arerarely andspontaneouslynentioned, sggestinghat noamount
of persuasion can make the useemember themPurpose is drequentelement,
showing it tobe important an@asy to remember. The mavéen inducedelements
areTime, Place, Co-Author, Other Documents, Exchanges, Basi&torageall of
which are venyfrequent, aggestinghey areimportant butequireexternalstimuli to
be mentioned. Few noteworthy differencestlie percentages a@fiduced elments
werefound whencomparing theseveraldocumentypes.

2.3.2 Element Transitions

We verified thasometransitions daccur morgrequentlythanothers,suggesting an
underlyingstructure. Only36.7% of allpossibletransitionsoccurredmorethanonce,

the most ommon beingTime-Purpose, Tasks-Content, Subject-Time, Type-Purpose,
and Storage-Typeand also theeflexive transitionsinvolving Content, Place, Time,
and Storage.Normalized transitiorirequencyvalues werecalculated,accounting for

the relativefrequency ofthe involvedelements.This wasdone tolook for biases
when infrequenelements appearing together, causing the transition notdig -

cant. Nosuchbias was detectedVith few exceptionsmost transitions have low
probabilities ofoccurring,enough to haveomeexpectations buto certainties.

2.4 Discussion

There wadlittle dependency of personal fact@sch asgender or age to the way in
which thestorieswere told.No user customization will be necessary in relation to
what to expectfrom a storfhe interface mighstill need toadapt to specific needs
of the users, but not regarding tseriesthemselves. We did findomedifferences
amongstoriesdescribingdifferent document kinddt is important to determine early
in the narrative what kind of document is being described, in order to correctly form
expectations about what can be found ahead in the story.

Severalelements appearing in stories arduced, the result of aintervention by
the researchefSince those generally agred as the result of théosyteller beingat a
lossfor what to say next, becomesevident that thdistener pays an importanile,
by encouraging thetoryteller tocontinue andemembering morenformation. It is
important to establish dialogues with users in order to obtain all information they can
actually rememberTo know what thestoryteller might still add to the story, the data
about thefrequency of thestory elements andvhether theywere induced or not can
be used. That data and teepected storgtructures camlso beused to buildexpec-
tations about thetories, helplisambiguate them, archow howbetter toencourage
the storyteller gmn. Particularlyrelevant in thigegard is théact thateventsoccur-
ring during theinteractions with thelocumentsmentioned.They appear not to be
relevant in the storiesAlso important isa model of the users and their worli,
understand soencontext-dependentformation the usually fograntedwhentelling
the stories.

Stories arénherentlyambiguous and inaccurate. Trecision of thelata can vary
a lot. For instanceTime information rangedrom specific dates andimes (slast Fri-
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day at 14:007) tvague references sues saroundsummer last yearZ. Also, the re-
memberednformation isoftenincomplete.Some level of ambiguity must be tolerated
by narrative-based interfaces particularaspect of thisnaccuracy occursvhen the
usersoften rememberthe owrall look of a document rathéan specificimages of
phrases thereirSome technique that identifies the overall structure or visual appear-
ance of a document and can use that information to differentiate among several
documents would be useful.

Often, the userdescribedocuments related to the ones tivegnt tofind, in the
form of short recursivestories. Those stories must be captured and analyzed, taking
care to prevent the users from digressing from the main story.

3 Telling Stories in Structured Environments

At this point, wehave ahoroughcharacterization of document-describistgries and
a set of desigmguidelines fo interfacesthat make use of thentHowever, it isneces-
sary tovalidate thosdindings, andverify if stories told to a&omputer aresimilar to

those told to dumanlistener. Hence, we developed thoav-fidelity prototypesthat

embody theguidelines above ancbllected nws storiesusingthoseprototypes. Those
storieswere then ompared with the ongwreviouslycollected.

3.1 The Prototypes

Prototype A(Fig. 1) is based on thsequential entry oftory elementsusing dia-

logues. The screen is dividédto three different areas. In Area 1 the seveudib-

logues, one foeachpossible storyelement,appear. The order iwhich they do so
reflects the structurtound in the preious partof the study. A drop-dowlist can be
used to select differentstory element. In Area 2ach story element displayed as a
small boxthat can be dited, dragged, andleleted.That area iglivided inb three
sections representinfrom left toright, thepast,present anduture. It ispossible to
drag a stonelement to thosareasestablishing daemporalrestriction.

__ . @ )
'a 8 H
] 8, @8 4
5 el & &

Fig. 1. Prototype A Fig. 2. Prototype B
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In Area 3 the interfacpresent a list of candidate documents tfratn the story told
so far, could behe onesought by theuser. Thosedocuments can be dyged to the
main story area ifthey seemsomehow relateavith the target-documengwritten by
the sameawuthor, at thesame timeetc.).

Unlike Prototype A, Prototype BFigure 2)represents the story intextual man-
ner. Instead ofust presenting thelialogues to the users, displays, on Area 2, in-
completenatural-languagsentences. Thiglanks in thoseentences can bidled with
the help of dialogues similar to those ugedPrototype A (Aredl). For instance, the
computer could present thuserwith the followingsentence:

This is a document | read m

At the samdime, the dialoguavhere information aboulime can be enteredill
be visible. Ifthe userspecifiesJuly 2003 as theaelevanttime period, thesentence
would change accordingly. At theametime, thenextelementwould berequested:

This is a document | read [Iast July ] Its author is m ‘

This will go on until thetarget-document iound. In Area 3, promising docu-
ments are showto theuser, as irPrototype A.Finally, although theorder inwhich
the several storglements arasked tathe userseflects theexpectedstory structures,
they can control it with théelp of thebuttonslabeled 4 to 6. Théirst one, ¢l donst
rememberZ, can h@essedvhen theusercanstremember the element beiagked at
the time. The interfacwill just ask thenext one. The second, «idnst happenZ, is
used to indicatéhat something beingskeddidnsttake place (alocumentidnet have
co-authors, for instancelhe third, <l want anotherZ, shows the users a list of all
possiblestory elements Bowing them toselect theelement to be mentioned next.

Both these interfacefollow the guidelinesfound above, albeit indifferent man-
ners. Time isggiven animportantrole, especially inPrototype A.Dialogueswith the
user areinherent toboth prototyes, as is theasy access totherdocuments and
ways torelate them to théarget document. The dialogues themselvesbaik in a
way thattakesinto accountpossibleambiguities anduncertaintiesMore details can
be found in the technica¢port tha describeshis study[6].

3.2 Procedure

A Wizard-of-Oz methodologywas usedwhen evaluating theprototypes. Two re-
searchers werpresent in all interviews. Thé/izard wasresponsible for imulating
the prototypess reactions the userse actions. Hmssessed a list gentences to be
used in Prototype B, ankhew the order irwhich the severalelementswere to be
asked to the users. The Observer tnote of the userseactionscomments, and all
otherrelevantinformation,including theorder inwhich thestory elementswveretold,
their values, what featuresthieinterfaces wereised, and at whaime.

The userswere asked totell storiesabout thesamedocumentkinds considered
previously (RecentQld, and Other)Afterwards, theywere asked tdfill in a small
guestionnaireallowing us to evaluattheir subjectivesatisfactiorwith theprototype.
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3.3 Prototype Evaluation Results

Again, the usesamplewas fairly diversified, to prevent biasing tresults. Terusers
evaluatedeach of theprototypes, allowing us teollect thirty stories for each. All
results are statisticallgignificant with 95% confidence, unlestherwise stated.

Regardingstory length, wefoundthat theywere, infact, longerthan theones pre-
viously analyzed! FoPrototype Athey were, on averagel6% longerregardless of
document ype, and thoséold using Prototype B were 26 longerfor documents
created by thesers, and 35% longer f@therDocuments! Waattributethis increase
in story lengthto the fact that the dialoguepresented to the usehlp to them to
remember morenformation, agloes thestory itself, visibleat all times.

The elementsverepresented to the users in arlerthat directly reflected the un-
derlying structurefound in theprevious studyHence,changes irnthat order are a
goodestimate of how structumiffers fromstories told tdhumans tdhose toldusing
the prototypes. Wéound that although 50% of thesers of Prototyp@ chose new
elementsl.23times per story, 043% of storiespnly 10% of the users of Prototype
B did so, for 3%of the stories(0.07 times perstory). This is a surprising result, con-
sideringthat theorder inwhich the elements wepesented to the users was shene
for both prototypes. We sdhat the form ofinteraction favored byPrototype B is
better suited for storytelling, bettenimicking the experience of tellingstories to
humans. We can, thuspncludethat if theinterface isbuild correctly, the element
orderfound in thepreviousstudy remainsalid.

We foundsomedifferences in thérequencies in whiclstory elements wenmen-
tioned.With few exceptiongsuch asTasks,found lessoften whenusing theproto-
types), this is consistentith the longestories.

Also important isthe relativeorder of thedifferent story elementsWe divided
them into twocategories, foeachdocument typefrequent andare. In fact, it was
noticeable in the occurrences of stetgments irthe previous study thaome were
mentionedvery frequently, andsomewererarely referred toThere is a gap of at least
20% between the twgroups. We did this division for th&tories told to the proto-
types and compared the groupswihich thestory elements werplaced inboth story
sets.With few exceptions, the relative importance of #lementsemains thesame.
Name seems to becomgomewhatmore important in Recent andOld Documents.
Personal Lifeinformationbecomesven moreanfrequent. FoiOtherDocuments, the
differences aréarger,with PlaceandVersiongivenmoreimportance.

3.3.1 Comparing the Prototypes

With the help of a questionnaire, we weailgle to compare the prototypes in terms of
the quality of thesubjective user experience they produce. The users were asked to
rate a set obentenceswith a valuefrom e1-Strongly DisagreeZ to4-Strongly
AgreeZ. From thosetiags, we wereaable toinfer their opinion about theprototypes.
Given the low (ten) number afsers ofeachprototype, the usuadtatistical signifi-
cancetestscould not be used. Howevespmevalues can belirectly compared to
provideinsights into theiserssubjective feelings.
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Both prototypeswere consideredequally satisfyng, flexible, and complete,in
terms of theinformationthey allow theusers tomention(with averages 08.35, 3.2,
and 3.05, andtandarddeviations 00.58, 0.61 and.82, respectively).This isunsur-
prising, sincesimilar dialogues werased to collecinformation inboth prototypes.

Although bothprototypes wereonsideregsimpleand easy to use, Prototype B was
considered theimpler (3.7 vs. 3.3with a std. dev. 0f0.48 inboth cases). ltwould
seemthat the textuatepresentation of narratives fislt as more natural by theusers.
In terms ofnovelty, Prototype B waslso thewinner (3.9 vs. 3.6with std. devs. of
0.52 and0.32, respectively). Theapproachfollowed in Prototype A wagerceived as
more similar toexisting solutions. Finally, with respect tounderstandability,Proto-
type B is,again,superior to Prototype £3.7 vs. 3.3with std. devs. 00.82 and).48).
This leads us teonclude that presenting tetory usingnaturallanguagesentences is
less demanding,cognitively-wise, thargraphically separating the stoimyto its ele-
ments.

On Table 3 wdind asummary of the usage of the mé&éatures obothinterfaces.
As we had alreadynentioned abovehalf the users of Prototype A chodédferent
elementghanthose suggested lilie interfacel.27times per story, and for Prototype
B that value is of onlY.07. This reflects the fadhatPrototype A is moreonfusing,
making ithard for users to see haertainelements fit inthe stories.

The values are muatmore similar egarding the number tifnes the usensist let
the prototypes choosereew element fothem. Thedecisivefactor hereseems to be
only the usersmemories, and nahe prototype iruse.Virtually never inboth pro-
totypes was thability to correct an alreadintroduced story element used.skems
that usershave greatconfidence inwhat theyremember. In a readystem it is con-
ceivable that, aftefiailing to find a document, this feature could leed.

Dragging documentfom thesuggestion list to the mamrea of thanterface was
seldom done in Prototype £0.4 times per storyor 23% of stories).This could be
due to the fact that noeal documentsvere used. In a real usaggtuation, those
documents coulélicit betterresponsefrom theusers inthis aspectEvenless used
was the ability to move elements to the past and future areas of the interface. In fact,
this was considered to be one of the ncostfusingaspects oPrototype A.

Table 3. Average usage frequency of interface features (per story)

| Stdv | %Stories |

1.30 | 1.10 | 1.27 0.15 | 4333
2.80 | 5.20 | 3.48 1.50 | 76.67
0.10 | 0.00 | 0.03 006 | 3.33
0.40 | 020 | 0.40 020 | 23.33
0.18 | 0.18 | 0.21 0.05 | 23.33
0.00 | 020 | 0.07 0.12 | 3.33
350 | 344 | 321 0.45 | 93.33
0.00 | 0.00 | 0.00 0.00 | 0.00
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3.3.2 User Comments

From the userseomments and reactions, it was possibl@dtectimportantlimita-
tions of the prototyped=irst of all, although there was dialogue for enteringnfor-
mation abouOther Documents, thesers felt it was not enougbome truesupport
for recursivestories isrequired. It was alsmentioned that th@ersonalife Events,
World Events,and Eventstory elements areonfusing and eveuseless. It was hard
to tell them apart, and they weasien confusedvith other story element3hey were
explicitly described agsuperfluousZ, sunnecessaryZ, amgelessZ by some users.
Someusers did likethem, though, agshe frequency oftheir occurrence shows. It
would seenthat theirusefulness ihighly dependant of the user.

Many users of Prototype A complained about ¢inder inwhich thestory elements
were suggested to them. Not even one user of Prototype B did so! We can conclude
that Prototype A is not mimickinghe storytellingprocessadequately.

Some userdelt that some of thedialogues becameedundant, insome situation.
Overall, severalsuggestionsvere made regarding thimprovement othe dialogues,
a full account of which can bund in thestudyestechnical repor{6]. Notably, there
were complains about thiack of better support for recursivstories aboutrelated
documents, and saconfusion betweeRurpose an&ubject.

3.3.3 Discussion

The mosimportant conclusiomhat this studyallows us to achieve ihat, indeed,sto-
ries can be told in structured environments just like they are told to humbediffer-
ences are, ianything, advantageous. For instantories told to therototypes were
larger tharthosetold to humansconveyingmore information. Story structure remains
largely unchanged, and treementsmaintain theirelative importance.

For this tohappen, it is important tmaintain thellusion of storytellingwith anade-
guatelyconceivedinterface.Prototype B,based ortext-representedtories, wa<learly
better suited fothattask. Notonly were thestories toldusing itlonger butalso theusers
hardly felt theneed tochoosedifferent story elements juisegoing with the flowZ, as if
telling a real story. This meatisat theelements wereasier tarecall inthat prototype,
reinforcing theconclusiorthat it issimpler anceasier taunderstand.

4 Conclusions

We verified that, indeed, narratives can be a nateficient way forusers to re-
member importaninformation aboutheirdocuments, and tconvey it to a computer.
This makesstories animportant alternative tdraditional document retrieving ap-
proacheswhich are quicklybecomingineffective given the ever growing document
numbers theisers mustace nowadays.

After collecting sixtydocument-describingtories, wewere able to devise #or-
ough characterization ¢fiosenarratives,dentifying notonly their overall structure,
but also whatlementghey contain, and which weraoreimportant(Time, Purpose,
etc.). Fromthis weextracted a set afser interface design guidelines.
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Whentrying toretrieve adocument, thatorieswill be told to a computer, and not to
a humanHence, weperformed another study which theprevious findingsvere vali-
datedusing two low-fidelity prototypes. Thestories collectedisingthem were,jndeed,
similar to those told tthhumans. Wesoon verifiedthat it isimportant tomaintain the
illusion of telling a story in the users. thatillusion shatters, thatoriesimmediately
suffer interms ofquality. This explains thedifferencesfound when comparing both
prototypes. Prototype Ayhere thedifferentstory elementsvere separatelyepresented,
was clearlyunable tomaintain thatllusion, resulting ina worseuserexperienceProto-
type B,based orstructuredext entry and presentirgjories in aextual maner, better
mimicked the experienasf telling stories tohumanlisteners. Inshort, it isimportant for
the interface to beorrectlydesigned and testedth theuserse help.

The nextstep in ouresearch will béo build afunctional prototypebased orProto-
type B andmprovedwith thehelp ofthe suggestionsade by the userghiswill allow
us to furthewalidate orfindings, and tanswersomeimportant researchuestions that
have yet tobeen addressedegardingnarrative-basedlocumentretrieval. The most
importantunresolved issuesoncern the accuracy awiiscriminative power of stories,
so far unexploredince naealdocumenthavebeen considered in our studiaipwing
us to validate thetories in a reaituation.
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Abstract. This article presents the firshplementation resultsf a storytelling
systemcalled JeherazadeThe Jeherazadesystem isbased on the idea to en-
hance theclassicaltheory of Aristotle to the new form dfigital storytelling.
The articledescribes thedeas and theesults ofa exampleimplementation,
mediapark. Mediaparks a presentation dorfer demonstrationpurposes. It
shows thefunctionality ofJeherazadeand gives an idea of ifsiture possibili-
ties. Included tahis storytelling demonstrationmediaparkalso shows the in-
tegration of aspeech andlialoguebasedinteraction API.

1 Introduction

Digital storytelling is thdatest step in thprogression opresenting content in form
of a narrative. Usuallyt follows the samewell-known strategies similato classical
storytelling. The modrequentlyused strategy is the omdich follows the course of
suspense in a poetitory as Aristotle described it lorgo. He dissecthe storyinto
four parts:exposition,ascensionglimax, andconclusion [2, 8]This ideaworked as
long asstoriesfollowed a linear construction and there was no interaction possible by
the reader.

Sincemodern technologiesffer readers the possibilities ofteraction, as well as
non-linear navigation (e.gn informationsites, welsitesetc.), it is not easy tdesign
storieswith a classical course aduspense. Due to tliactthat thereaders can choose
their ownindividual waythrough informatiorsites, theauthor hadess control on
how the suspense is built and, asesult, howthe readers wilexperience etheirZ
story. TheJeherazadeoncepiuses Aristotles€oncept as a cornerstonedevelop a
new digitalstorytelling method5].

The basic idea afeherazadés to expand the stotine from linear to non-linear,
or from two to ateast three dimensional. So the stlimg becomes atory site[5,4].
The reader ifree tonavigatethrough hisstory site on his owimdividual storypaths.

S. Gobel etl. (Eds.):TIDSE 2004,LNCS 3105, pp207...212004.
© Springer-Verlag Berlin Heidelber2p04
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It would beideal if the course ofuspense ahoseindividual story pathswould
follow the classicalcourse. If non-lineanavigation isused it is early impossible to
guarantee an intensmurse of suspense. The reallas to be guidedith hints and
clues. This is théask of the storyteller. The storytelimakessuggestions alifferent
decisionpoints in thestory about which way would bring about tmeost exciting
developments in the stopath(Figure 2).

Fig. 1. Classicaktoryline Fig. 2. Story sitewith astory path

2 Jeherazade

The Jeherazadesystem is an interactive digital storytelling systetrich isbased on
the ideathat readers are story chasers [5, Ahalog to classical readers the story
chasers experienagarratives bychoosingindividual story paths instory sites.They
adopt activeoles in thenarrative. They choosetheir individual story paths andneet
characters whgive theminformation, hints, andlues.This informationallowsthem
to interactwith thestoryline by making decisions.

2.1 Characters and Equipment

Characters in th@eherazadeystemhave thetask topresent the informatiostored in
the story site. This is the waleherazadeells the story and givdiints andclues for
the forthcomingstory path.

There are two kinds of characters in theherazadesystem. Thdirst one is the
story chaserthis charactemrepresents the reader and is totdtlye to follow own
individual paths through the stomjte. It does nopresent thestoredinformation but
informs theJeherazadeystemabout the storghasers actionand choices. The other
kind of characters in th@eherazadesystem are actors in thmarrative: their task is to
present the narrativees content. They can dyegmalizeccharacters like 2D and 3D
avatars as well aabstractcharacters like video audio players, texor imagewin-
dows and so ofb].

Equipmentused in theleherazadsystemhas thetask ofproviding theinteraction
between thestorychaser and the story site. This is the way the story chaser «tellsZ the
story sitewhatstory path hewants tochoose owhatinformation heneedsbefore he
continues.
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The equipment iglsodivided intotwo categories. The firsine is theequipment
which builds theenvironment in which thetory takes place, comparable to Hoene
or the stage itheatre orfilm. The other category oéquipment arénteractionutili-
ties. Presently, thikind of equipmentconsists ofsimple interaction devices (e.g.
keyboard, mouse and joystick). gpeechinput device isalsointegrated into the sys-
tem.

As the Jeherazadesystem has a modulaoftware architecture, it igpossible to
connect new and other kind$ characters and equipmenttte system easily. It is
planned tantegrateseveralkinds ofsensors (e.dight and movement) asell as an
image-processingpol for therecognition ofpointing gestured7].

2.2 Grid Layers

In the Jeherazadesystem thecontent of thestory is separateffom interaction and
presentation. It is possible to use the samfiermation in several plotswhich are

adapted to apecialaudience otargetgroup. Forexample, thesametext can be used
by a comical caracter for chidren, as well as faa realistic charactdor grown-ups.

To provide thisidea offlexible usage ofnformation, thecontent and thelot in the

Jeherazadeystem is arranged in a gfad/ered architecture.

Fig. 3. Different courses of suspense for the sanfermation site: yellow: i-grid layer; blue-
red: s-gridlayer (without sub-grids)

The lowermostgrid layer is thei-grid layer (information grid layer). This layer
contains théasicinformationwhich will be presented in thglot of the narrative and
is stored inform of files of anyformat. Eachnodalpoint in thegrid layercancarry a
different number of informatiofiles. Thiscreates a fieible support fomavigating in
the depth ofinformation. Theposition ofthe storednformation in the-grid layer has
nothing to dawith anykind of physicalocation in arexhibition site.

The ec-gridlayer (equipment & dracter gridayer) isarranged separately. This
layerdefines,which equpment andccharacters are available fimteraction angres-
entation ofthe storyescontent. It only defines the defasittings foreachpiece of
equipment andharacter on thstory site. More specified settings are designated in
othergrid layers.

The story plot is designed in tigegrid layers(suspense grithyers). Thenumber
of s-grid layers on a story site depends on hmany differentargetgroups exist. An
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s-grid layer itself consists of two sulgrid layers: thes-ec-gridlayer and thes-s-grid
layer.

The s-ec-gridayer gives thespecifications for thesettings of theequipment and
charactersdefined in theec-grid layer togive characters andgquipmenttheir final
shape (appearancahdbehavioradopted to thepecific target group.

Even more important is the-s-gridlayer. Inthis sub gridlayer thesuspense is
specified inreference to the information and the spedifigetgroup. Theinforma-
tion itself isneutral andffers nosuspense: it isnly assuspenseful as ttemount of
interestawakened in théarget group.

2.3 Storyteller

A characteredehavior andappearance, thequipment, and theariousgrid layers of
information are usedbr presentationjnteraction,design of thestory gridsite, and
exploring individual story paths. To tell a real story,care is needed iform of a
storyteller. This is the task odeherazadelt gives the storychasershints andclues
where to go next texperience auspensefustory. Jeherazadencourages the story
chaser tdollow a certain storypath; it doesnet prevent tretory chaserthoughfrom
choosing any patk.g. byhiding options of possiblevays. It onlygives hints if one
choice at a decision nodéitsZ in the course of suspense bettethiat particulaicho-
sen storypath.

3 The MediaparkPresentation

The mediaparkpresentation ighe first presentation derivedrom the Jeherazade
system. It idesigned talemonstratdeherazadesfunctionality and thsimplicity of
implementing the concept.

Fig. 4. Comic-figure avatarsrepresenting likeness of IMIStaff, guide through themedia
docks and théMIS Institute.

The mediadocks,which is the home of thimstitute forMultimedia and Interactive
Systems (IMIS), is used as the scenenytifits Jeherazadgresentation. The story in
the mediaparkpresentations introduces theader to théMedia DocksLuebeck and
the Institute for Multimedia and Interacti@ystems (IMIS). The story chadetlows
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an informationtrail through thesmediadocksZ building anceceiveshistorical anti-
dotes,informationabout itsrestoration, anthformation aboupresentusage.

Another trail containsspecificinformation about thelnstitute forMultimedia and
Interactive Systems (IMIS): whaorksthere, whatesearch is doneyhich seminars
are offered for the students of thaiversity ofLuebeck, etc.

3.1 Nonrealistic Rendering

The idea to use 2D comiigures as avatars wdaken afterseveral impressions of
realisticrendered 3D avatars provéa be too artificial[1]. For example, motion and
facial expressions of 3D avatars maddalifficult to accept 3Davatars as realistic
dialoguepartners.

The figures of thecomic TV series SouthparkZ werased asarchetypes for the
2D comicmediaparkcharacters in th@eherazadelemonstrationThosefigures are a
good example for simplicity ane@ffectivenessThey move, changeheir facial im-
pressions, and talin a mannethat iseasy for the readdo relate to,eventhough
they are not natural.

3.2 Synchronous Speech Interaction

As the only enotbasicZequipment anaharacters a speech and dialogue APl was
integrated into the presedeherazadesystem. This APl (SADi-J) supports both,
speectinput andspeechoutput. Furthermore it manageBaloguesetweerspeakers.

The speectinput part of the new developed API is used in dederazadesystem
as a piece afquipment. It§s comparablavith thefunction ofbuttons in the GUI or
mechanical sensors etc..

The SADi-J APlextends the Java &gch API to aetter handlingof managing
dialogues between two arorespeakers. In thdeherazadeystem thigunctionality
is used for the possibility tepeaklonger dialogues in onstory nodal pointwithout
burdening thestorytellingcore ofJeherazadeSuch dialoguedclude thetexts to be
spokenevents fofacial animatiorand @mmands for the character animation

The eventgi.e. speech andialogue)stay wthin the story renderer ofleherazade.
A dialogue gives thénformation ata story nodapoint and defines the nestory
segment. This segmentatomic and can not be dividedymore.

4 Conclusion and Future Prospects

The mediaparkproject has twa@oals. Thefirst goal of themediaparkdemonstration
was to show théeasibility of theJeherazadeoncept. Theecond goal is tehow the
functionality of the newlyleveloped speech adélogue APl SADi-J.

The API SADi-Jextends the existing Javepeech API to alialogue managing
API. Thedemonstration showthat SADi-J is able tohandledialogues between two
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and more speakeiacluding switching thevoices andemotionalexpressions in the
voices. Even if the mairfocus in thedevelopment of th&ADi-J API was thehan-
dling andmanaging thdlow of speechdialogues, italso supports anthtegrates the
functions of theJavaSpeech API for speeatecognition. Themediaparkdemonstra-
tion showedhat bothsub-goals for thepeechinput and outputvere reached.

The second, evemore importantgoal of themediaparkdemonstration was to
show the feasibility of thdeherazadeoncept. This waaccomplished bgxpanding
the classicaktory line into astory sie andgiving thestory chasers thpossibility of
exploringtheir ownindividual story path.Furthermore, ishows thdeasibility of the
Jeherazadesoftwarearchitecture This architecturesplits the stonjinto grid layers for
the information and for thplot and the technicaystemwith the equipment,which
provides theinteraction, and theharacterswhich present thecurrent information,
and the storytelling logic.

The Jeherazadesystem and the SADi-J APl wibloth be extended tmclude new
options. Theconcept for a museum exhibition @astleEutin hasalreadybeencom-
pleted [5, 4]. Thenextstep is tocreate arextendedstory site which includes theyrid
layers intoducedabove.

A challengethat has to be met is how tacilitate authors in th@rocess of story
site design[5]. They need to be providadith easily accessible andomprehensible
authoringtools. For morecomprehensible presentations iplanned to use XMendel,
a web-based semantieeb tool, developed in thimstitute forMultimedia and Inter-
active Systems at tHegniversity ofLuebeck [3, 6].
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Abstract. Narrativetheories are often employed fwovide coherence to col-
lections of resources asell as in thecreation of models ahteractive drama.
Scene-Driver isan interactivenarrative system whichombinesthese two ap-
proaches in théorm of agame. The game reusssenesrom achildrenssani-
mated television series callediny Planets. A childinteractswith a Scene-
Driver narrative byselectingedomino-likeZ tiles,the right-handside ofwhich
dictates certain properties of thext scend¢o beplayed. Narrativecoherence is
maintained by ensuring that a certain orderingaaies is adhered toegard-
less ofa childsschoice of tile, e.g. &onflict resolutioncannot be shown prior to
that conflictbeingintroduced. This ordering is based marrative principles and
analysis of the 6%&pisodes ofiny Planets.

1 Introduction

Pepperes Ghogiroduction companyaveproduced a children«gnimatedtelevision
seriescalledTiny Planets. The shotells of theadventures of twspacealiens called
Bing and Bng, whotravel amongst group of etiny planetszon alarge white sofa
and embark on adventures with theal inhabitants of th@lanets. In total, there are
65 Tiny Planetsepisodes, eachontainingapproximately three minutesorth of
novel animatedontent. Animated televisiorseriesncur high production costsvhich
necessitate additionaherchandisingsince the osts aredifficult to recoupsolely
throughselling theseries.

An option forproducingthis extra merchandise t® reuse thexisting content
from thetelevisionseries tacreate anovel narrative Somegamesbased on fuildrenes
television serieshave sviewinggalleriesZwhere children canselect andview their
favourite clips from the programme. However, it wasur intention to extendhis
approach bystructuring thecontentusing narrativeprinciples inorder toprovide a
coherent experience. Scene-Driver was developed to enalglentsteuction of novel
narrativesusingcannedcontent in thdorm of scenesrom atelevision show, Wwilst
enabling a child tanteractwith andtherebyinfluence thenarrativeflow. It hasbeen
developed and testesing theTiny Planetscontent.Since thantendedusers are 5-7
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year old children, durther requirement was tdevelop asuitably intuitive interface
for use by children of thesmges.

2 Potential Approaches tolnteractive Narrative

Figure 1shows thepotentialapproaches toreating an interactive narratiusing the
content of the TinyPlanetestelevision series. Considering thespassive-generatedZ
category, there ararguments as to whihis approachs unfavourable When devel-
oping anepisode of Tiny Planetmany creativedecisions aranade which produce
dramatic effect and which camnhance thentertainment value of agpisode (e.g.
which cameraangle touse and how tedit between shots). To formallgapture
knowledge at thisevel suchthat it can beusedcomputationally is by naneans a
trivial task andthe benefits ofloing so arainclear. Thechild wouldmerely be a pas-
sive observer of aovel, but potentiallysecond-rate, episode diny Planets. Fothis
reason itwould seem that theecond category, iwhich thechild interactswith the
narrative as iprogresses, is the mofavourableapproach. Theurrentversion of
Scene-Drivefalls into the *Active- cannedZ£ategoryusing theexisting scenefrom
the serieswhich argoinedtogether by activitiegmvolving thechild. This hasenabled
the development arnigsting ofthe enarrativeZaspect othe modelwhilst future work
will move the model into the Active-Generated category kyplacing the canned
scenesvith novelplot-level scenes.

Content
Canned Generated
=
5 Passivel TV Show Unfavourable
Active | Scene-Driver Future....?

Fig. 1. PotentialApproaches to CreatinigteractiveNarrative

3 Using the Content of the Tiny Planets Television Series

The 65 episodes dfiny Planetswere analysed iorder todevise a meanfor identi-
fying anddescribingscenes irnterms ofnarrativeprinciples. We devised a plot de-
scription based omnarrativetheory and this analysis. Weelieve that thisform of
descriptionwould beapplicable fordescribing aroadrange oftelevisionseries, for
the purpose of implementing thewithin Scene-Driver. Thanalysissuggestedhat
eachepisode coulde viewedfrom severaldifferentlevels, most notably plot level
and adirectorial level.

The plot levelcontains elements that are commottipught of as beingntegral to
a narrative.EachTiny Planets episode has a thewtgch tells theviewer thegeneral
purpose of the story, by way of a voice-over at ¢tet of eachepisode. Théheme
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introduction element of thplot-level is thantroduction of thecharacters angrops of
the theme at som@oint in theepisodeWithin eachepisodethere is ateast one con-
flict which must beaesolvedthrough a successful resolution attempt, beforestibrgy
can end.However, rather than ending tlepisodeimmediately aconflict hasbeen
resolved, there are one morespostcompletionZ events.

The directorial level is the level athich events occur t@rovide dramaticeffect,
such as increasing anticipation orpmvide entertainmentalue. Thesuccess of the
directoriallevel, such that thenhancement dhe enjoymentalue of an episode is
achieveddepends on the creative choiceade in the edit andritten into thestory-
board. For this reason, th&ectorial levelis moredifficult to formalise.

The analysis of thepisodesnformed thedesign oplanningalgorithms to support
engagement ancbherencesuch that thenost basimarrative must follow thetruc-
ture stheme-introduction -xonflict-introduction ->conflict-resolution > postcom-
pletion-eventZ to ensuceherencewith comedicelements included for entertainment
value.

4 Playing Scene-Driver

As mentionedoreviously, it isdesirablethat thechild is anactive participant in the
narrative. It is thereformecessary tdmplement achild-friendly interface that the
child can use to respond to cliffey havgust seen and texertsomeinfluenceover
what is showmext. InScene-Driver, thénterface isbasedaround thadea of domi-
noeswhich, instead of thausualedotsZ, depicelements such asharactersZ (other
examplesncludeprops or actionsfrom thetelevisionseries. Thehild interactswith
the system byplacing atile that has deft-handside which matches the scertbey
havejust seen. Theaight-handside of the tile specifiewhatwill appear in thenext
scene. Irthis way, thechild is ableto manipulate thdirection of thenarrative, whilst
a sscene-supervisoriodule ensuresthat the narrativedheres to th@rinciples of
conflict introduction, resolution, comedic momentsetc. Thescene-supervisor also
ensuresoherent transition from orseene to theext by way oftransitionalscenesZ,
such that if a&haractethat was noin apreviousscene is to be in theextscenethat
character isseen torarriveZ. Conversely, if a character was in the previous scene and
is not to be in the next, then tibharactemust beseen tosleaveZ. Atheme (e.g.
shapesZ) and slifficulty levelZ can behosen prior testarting a gameThis refers
to the matching type, afhich there are three possible optiofifiese aralescribed
below, assuming thatcharacter tile set has beeimosen.

In a completanatchgame, thdeft-hand-side of a tile matchasscene if the char-
actersshown on the tilevere present irthe scene. Theight-hand-sidethen deter-
mineswhich characters ar@resent in thenext scene. Inthis scenario, aguestion
arises as twvhether thanatchingshould bebased on the characténst are physically
present on screen in tfimal shot of the scene or on those characters assumed to be
presente.g a scene mdynish with aclose-up of a characterhilst other characters
havebeenpresent right upintil the close-up). Weefer tothese two distinct methods
of matching asitherimplicit (matching to all characters presémtoughout) or ex-
plicit (matching only tacharactershat arepresent at the start and endoénes).

In a rewriterule game, thdeft andright-handsides of the tilehave adifferent
meaning to that of theompletematchgame. Inthis gamewhichevercharacter(s) are
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depicted on théeft-handside of the tileare to be svotedutZ and thesreplacedZ ... in
the nextscene -with the character orcharacters on the right-hand side of the tile.
Take a scenmvolving Bing, Bong and atrianglelocalZ (a *localZ is a geometrically
shaped charactevith eyes). If a tiledepicting a striangldocalZ on thdeft-handside
and a sround localsn the right-handide is placedhgainst that scene, this has the
meaning in thenextscene, replace thganglelocal with a roundlocalZ. Sdnstead

of a scenénvolving Bing, Bong and a trianglocal, therewill be ascenenvolving
Bing, Bong and aoundlocal.

5 Scenario: Playing the Game

When starting thgame, acene iplayed on a stelevisionZ in the centre of the screen.
In figure 2 thisscenanvolves Bing and 3lockerstrying topush &all up aramp. In
the top-left of the screen is an sinterZ tif@t are used iboth thecompleteexplicit
and rewritegames forcontinuity and to aidhe childin matchingtiles to scenes. In a
complete-explicigamethis takes thdorm of adifferentcoloured tile thematches the
start and end state of the scevtdch hasbeenplayed. In a rewritgame, ittakes the
form of a«cast-tileZwhich shows theastthat hadoeenpresentwithin the previous
scene anavhich characters are therefoagailable to bereplacedZ in the next scene.
At the bottom of thescreen is a set of &vailabletiles. The childmustchoose a tile
that has deft-handsidethat matches theight-handside of the tile at the top of the
screen.

Fig. 2. Starting tle gamgtakenfrom CompleteExplicit)

6 Algorithm for Tile-Set Construction

Each scene in sscene-libraryZ islescribedaccording to arontology. Examples of
attributesused to describe trseenes arehas-charactersZ, shas-propsias-themeszZ,
*has-plot-level-descriptorsZ. Thist stage in tile-setonstruction is tacreate asub-
set of scenewhich areconsistentvith thechosen theme. The theme mayiftginsic
to the clip or mayurtherreflect the theme of agpisode or the theme of tparticular
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planet theepisode was set oRor example, alip involving pushing dall could be
described by the themesoving heavyobjectsZsshapesZ anpossibly scomedicZ.

The second stage is émsure plot coherence. Thinplestplot structuremusthave
the plotelementsstheme introductionZeconflict introductionZ andconflict resolu-
tionZ in this order, to maintaiot coherenceMore complex plot structuresiust still
maintain this orderingbut could have additional plot elements such as ecomedic
eventsZ to providdirectorialconsistency.

Therefore, in thistage, thesub-set ofelected scenes attassified adeing one of
the abovefour plot element types. Thscenesthat fall into thecategoriesstheme
introductionZ and econflicintroductionZ are part of a sthenphiase{TP) andscon-
flict phase{CP),respectively.

From the set ofonflict resolutions matching thtaeme, one iselected to besed
within this particulargame (CR). Thiswill be the successfubkolving of the task by the
character(shisplayed if thechild succeeds irtreating a chain aflominoes. Theest
of the set of potentialonflict resolutions ardiscarded.

From the set of scenes in tbenflict phase, the onehich is thecorresponding in-
troduction of the conflictesolution chosen in thpreviousstep (i.e.from thatsame
episode ofTiny Planets) isselected.This will be the firstsceneshown in the conflict
phaseduring anyplaying of thegame. Werefer tothis scene as theonflict anchor
(CA).

Of the scenes in the therpbase, one iselected as the scene to dfeownbefore
the child plays thefirst domino. This scene is calledhe theme anchofTA). Once
these havédoeenselected alpossiblelegal pathwaysbetween thescenes can bgener-
ated (sedigure 3). Arrows show possiblgathsbetween thescenes.Somearrows are
uni-directional tomaintain theappropriateorder in which scenes arshown, suchthat
a child progressefom TP, thhough CPbefore reaching CRComedicscenes can be
associated witlboth phases.

Comedic events

Fig. 3. Representation dhe scene-subsduringtile-generation

The final stage of tile-segeneration is tgprunethis searchspace toeliminatetiles
which wouldenableillegal movesduring agame. Examples of illegal moves are:
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¢ The possibility thah tile isplaced in theheme-introduction phase thiatks only
to a scene in th€onflict introduction phase other thahe Conflict introduction
anchor.

e The possibility that a tile can h@acedwhich necessitateplaying the conflict
resolution before the conflict introductitias been played.

e The possibilitythat atile can be placed in theonflict phase thalinks only to a
scene in th@heme Phase

o Atile is availablethat can beplaced after theonflict resolution habeenplayed.

7 Conclusions and FutureWork

Scene-Driver is a toothat enables the creation of novel narrativem existing
broadcastontent.It demonstrates thpotential forusing narrativeprinciples in the
creation of newengaging narrativesyith which achild can interact as thearrative
progresses. Whilst the systdmras beeimplementedvith content fronthe TinyPlan-
ets television series, it is anticipatdtht thesameprinciples andsoftwareinfrastruc-
ture could beeasily applied tcalternative broadcast content. A second version of
Scene-Driver isinderdevelopment. Thenain differencebetween the curremersion
and the laterersion will be at the point afiteraction. Whilstin the current version
the interaction occurs at the end of a scene, the interaction for versianltvazcur
within dynamicallygeneratedcenes. There amdso possibilities forintroducingvari-
ability into the presentation ofemaining tiles byhaving differentcharacters present
the tiles indifferent fashionsaccording to principles such asvelty (e.g. ifthey are
present at the end of a scear@l have yet to preseiles within thatnarrative) and by
different methods(e.g. producing thenfrom a hat or bagtc.). It isanticipatedthat
further directorial elements will be introduced into transitions. For examplap-
tional engagement with theharacters could benhanced by showingeactions to
events that haveist occurred. One example could be if a character whgulsapre-
sented the tiles foselection iseasked toleaveZ(i.e. notdepicted in the right-hand
side of achosen tile) they may shrug, as if to sayridd my best before departing.

Acknowledgements. This project is supported by EPSRC and Ehe. We would
also like tothankPeppers Ghofroduction Company, who provided the Tiny Planets
content andhelped toinform thedesign ofScene-Driver.
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Abstract. Interactive storytelling represents an emerging application in the
field of computerentertainment thagnables the dynamicreation of complex
virtual stories. In some sendateractive Storytelling may be seen a@®@an of
multiuser role-playing game whedifferent evolutions of a givertyberdrama
may emergdrom activities performed byirtual characterscontrolled either
by intelligent agents or bjaumans. Thedemand forproviding a distributed
support to thgeneration of @yberstory isconverting the We into aninterac-
tive storytelling central. Unfortunately, theclassic distributed schemes em-
ployed to synchronizevents on the Weintroduce large delayshusimpairing
the interactivity in the cyberdrama gmation. To surpass this problem, we
havedevised a ng eventsynchronizatiorservice tosupport theistributed cy-
berdramagenerationactivity. According to this proposal, evengenerated by
distributedagents may be discardechenthey becomeobsoleteaccording to
the semantics of the story. @uping obsolete eventbrings to the positive re-
sult ofspeeding up the story generatidim)s gaining interactivity while main-
taining theconsistency of the distributed statkthe plot Actual measurements
from a deloyed simulation show that o@pproach carmplementa respon-
sive evensynchronizatiorservice fodistributedinteractive storytelling.

1 Introduction

Character-based interactive storytelling represents one of the emerging applications in
the field of computer entertainment. These applications enable the dynamic creation
of complex virtual plots which emerge from the interactions among characters. Users

are able either to watch the evolution of a plot, as simple observers, or to control one
or more characters by direct interventions on the story. Interactive Storytelling (IS)

aims at generating a cyberdrama where human users, with the collaboration of syn-
thetic entities (e.g. synthetic agents), are in charge of governing virtual characters.
Each character has its own role and specific goals; during the plot evolution, each
character performs tasks with the aim of reaching its specific targets. As each charac-
ter is allowed to perform autonomous actions during the generation of the plot, the

global state of the story emerges as a result of the interaction of tens, hundreds, of
characters engaged in a variety of processes such as, for example, information ex-
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change,cooperation and competitiofor resourcesAn important effort has been
devoted toidentify relevant dimensionand majomproblems forthe implementation
of IS. There is an important debate on the roles played by narrative and interaction in
the IS framework. Interaction typically requires user involvement at the detriment of
the storyevolution; on theotherhand a stroninfluence of thenarrative mayelegate
the user to aimple spectatoratherthanbeen activel involved [1]. In this sense, our
interest for ISgoestowards thedirection ofdeveloping mechanisms faugmenting
the interactiondimension.Eventhough we are@aware thanarrative plays an impor-
tantrole in IS, we are morattracted bythe multiuser rolglaying game aspects of IS.
In this respect, tohe best of ouknowledge, thanostnoteworthyaspect of IS ishat
IS prototypes araisually implementedbased on aentralizedscenariowhere syn-
thetic agentggoverningvirtual characters) are hosted in tekame,unique machine.
To drastically alter thérajectory of the nater of these applications, our claim is that
IS developershould crankout newdistributedsoftwaresolutionsthat accelerate the
diffusion ofthis kind of multiuser role-playingames.Also reflecting thendustryes
momentum(take, for example theases of Playstation2box and Game Cube),
networked and distributetbchnologies shouldomeinto the IS picture. Indeed, IS
researchers and developesbould be pushed to devise nalistributed solutions
where the orchestration of theetivities performediy users (andsynthetic agents)
may be deployed overreetwork.

In essence, severatlvantages magerivefrom such a kind obistributed Interac-
tive Storytelling (DIS) including, forexample:

1. the possibility ofenabling darge amount ofdispersedusers to interacivith each
other, also by means of a plethorgoftable devices, suds laptops, celbhones,
PDAs and game consoles (massiveltiuserlS);

2. the possibility ofmaintaining goersistenstate of thecyberdrama evewhenusers
disconnect tgerformother activities;

3. the possibility of enabling proactivadvertising/advisingsoftware mechanisms
employed tanvite users to play the game.

Typical solutionsadopted to tribute thestate ofa cyberdrama may Heased on
the idea ofesorting toa distributed architecture wheseveral servers ageographi-
cally distributed over thenetwork [2, 3, 4]. Following thisapproach,each server
maintains alocal, replicatedrepresentation of thetate of thecyberdrama(Cyber-
Drama Serverr CDSs).Users andagents, hosted imachineswvhich are possibly
different fromthose whergheir CDSruns,communicate to it theigeneratedkvents.
In turn, each CDS collects theeventsgenerated by iteonnected usersjpdates the
cyberdrama state, arithally, natifies theseupdates teachother CDS overthe net-
work. Needless tosay, sophisticatedevent synchronizatiorschemes have to be
adopted so as tmaintain the consistency tie distributed cyberdransateamong
CDSs|[3]. To govern the problem ahaintaining theconsistency of the cyberdrama
state, traditionakventsynchronizationschemes may be exploit¢dat arebased on
the idea oknsuring aotally orderedreconstruction of all thgenerated events at each
CDS. Unfortunately, theoroblemwith these schemes is thaey typically introduce
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large computationadnd communication delays]. This kind oftemporal overheads,
plus possiblenetworklatencies, maylisrupt the interactivity of DISpplications.

Instead, amportantrequirement for DISystems is that gfroviding playerswith
an interactivefruition of the story evolution. This requirementrisesfrom two princi-
pal motivationsfirst, users expect tenjoy a life-like (ora movie-like)evolution of
the plot as it is dynamically generatieg a real-timeinteraction among DIS entities.
Second, smart agentsay take dull advantage of interactivity, dhey may quickly
react to theexternal stimuligeneratediuring theplot evolution, and win fothe com-
petition forsharedesourcesgainst other agents.

With this in view, wehaverecently proposed an approach for the design of an
event deliveryservicewhich may beaused tosynchronize events falistributed games
[3, 5]. In this paperwe show how our interactivevent deliveryservice may be
adapted talistribute IS activities owethe Web. Oumapproach restapon theidea of
using thecyberdrama semantics telax the request for totarder (and reliability)
that arisesduring thedelivery of thegeneratecevents atachCDS This allows to
speed-up thénteractive generation of a cyberdrantaus ensuring anaugmented
interactivityamong users.

In essence, ounechanisnmexploits twodifferent schemes based on thetion of
obsolescencandcorrelation. With the term obbsoletewe denote those everitsat
losetheir importance as timpasses. The idea tbat of droppingobsoleteevents to
react to loss ahteractivity during thegame.Essentially, thdime differenceelapsing
between the generation eéichevent and itslelivery toa receivingCDSis measured.
If this value isabove a predefined interactivityme threshold,then our mechanism
reacts bydroppingobsoleteevents. Our strategguaranteeshat stateinconsistencies
are not caused amly obsoleteevents araliscarded t@uarantee interactivity.

Further, we havelevised aradditionalmechanism tgrocessincoming events at
eachCDSbased on theemantics o€orrelation. Summing up, the notion of correla-
tion corresponds to thdeathat onlythose eventsvhich aresemantically correlated
need to be processeatcording toa totally orderedscheme.nstead, non correlated
events may berocessedollowing differentorders atifferent CDSs.Following this
scheme, as soon as ewventarrives ata givenCDS, it may be processedlithout any
need ofsynchronizatiorwith those events thaesult noncorrelated to itMeasure-
ments takerfrom adeployed simulatiorshow that ourapproach can implement a
smooth, lowlatency,interactiveevent synchronizatiogervice foDIS systems.

The reminder ofhis paper is organizeds follows.Section Zpresents a distributed
architecture suitable faupporting DISprototypes based cautonomouscharacters.
In Section 3 walescribe thevent synchronizatioservice wehavedevised. Section
4 reports orsomesimulation result®btained in arexperimental studye developed.
Finally, Section 5 concludes the paper.

2 On Distributing Interactive Storytelling

Traditional IS systems amevised to worlbased on a centralized scenasibere all
agents ardosted in a singl machine. Irthis case,interactionamong agents is @im-
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ple task as alhewly generateckvents are instantaneouglgrceived by althe agents
present in the cyberdrama. Prominent examples of IS are discussed in [6, 7, 8, 9, 10,
11, 12, 13] where a typical character-based architecture is described which is suitable
for interactive storytelling applications aomposed of severahgents/characters.
Agents incorporate behaviorenginerepresenting thenind of thecharactethat is in

charge oplanning a set dfarget actions to be accomplishadorder to reach a speci-

fied goal. To take decisiongachagent uses reasoning apthnning strategies; in
particular, the agent builds plans based on its beliefs about the story evolution. Beliefs
are obtained as an aoime of theinteractionswith other characters. Beliefs are es-
sentially used to derivihe preconditions tplan newtarget actions.

Several Al-based solutions have been proposed in the IS literature to implement
agentse strategies [6, 7, 9, 11]: the most commonly adopted approach is that of repre-
senting agentsplans by usindgierarchicalTaskNetworks,which are typicallybased
on the use oAND/OR graphsAccording tothis approach, when generating plans,
the agent decomposes its mgmal into a set of sub-taskeachsub-task is, irturn,
dynamicallyrefineduntil the finally derivedsub-task represents a primitive action to
be performed in theirtual scenario of the story. Simpput, aprimitive actioncorre-
sponds taa sort ofanimationof the charactewhich has adinal effectthat of updat-
ing the globalktate of theeyberdrama. Iressenceeach performed action corresponds
to an IS event leadinp a modification of theylobal state ofhe cyberdramaPossi-
ble eventgperformed byvirtual characters are, fanstance, movements in thétual
world as well aspecific interactionsvith other characters eovith someresourcge.g.

a character tries to pick up an object).

A well-known examplerepresenting thdecomposition o maingoal into a set of
primitive actions has been presented8h Based orthis example, twovirtual char-
acters(i.e. Ross and Rachel) are represented who interact ivithal story. The
main goal of Ross is t@sk Rachel outZto this aim, the agent representing Ross
decomposes the goal into a set of sub-tasks aimedaatujringgeneralinformation
about Racheles preferences, andtaiking to her. To accomplish thérst sub-task
(i.e. acquiringinformation aboutRachel), Ross haseveral possiblalternatives as,
for instance readingRacheles diary or askinfpr suggestions to hdriends. Suppose
that amongthese possiblalternativesRoss decides teread Rachelss diaryZ then,
this objective may be, iturn, decomposeéhto thefollowing primitive actions:elo-
cate the diaryZ, «go to the diaryZ, epick up the dianghd eread the diaryZ.Each of
theseprimitive actionscorresponds t@vents which modify thetate of thecyber-
drama assoon asthey areprocessed. It is wortpointing outthat we will useRoss
and Rachel as a basis to developaaking example that will bexploitedthroughout
the paper to illustrate our proposal €bstributing andsynchronizing thectivities of
storygeneration on the Web.

With the aim ofdistributing thestate ofthe storyamongdifferent CyberDrama
Servers (CDSs)a basic solution has emergadhere each CDS maintains a local,
replicated representation of the state of ¢ilberdrama [2, 34]. When users/agents
perform primitive actions, thecorresponding events amllected by theCDS to
which thoseusers/agents a@onnected.This CDS, in turn, updates the statef the
story and, finally, initiates an event exchange activity whds®l result is that of
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spreading thestory update toeachother CDS over thenetwork. Sophisticated syn-
chronizationschemeshave been proposed tmaintain aconsistentstate of theplot
evolution amongdifferent, interconnectedCDSs. Obviously, this is a very critical
task, as inconsistencies addferent orders in the deliveryof events todifferent
CDSsmay causdlifferent stories fordifferent wsers. Take, foexample, thecase
when (theagentcontrolling) Rachebenerates theventeRachel writes in her diary
that she loves Rossdnd (theagentrepresenting)Ross generates thevent *Ross
reads Racheles diaryZSuppose alsthat thecharacterRossruns on aCDS (say
CDS,) while thecharacteRachelruns on a differen€DS(sayCDS,). It goes witout
saying thapossibledifferent stories mayemerge if these two events gm®cessed in
differentorders at thelifferent CDSswhichrecord thestate of theplot. Forexample,

if the eventgenerated byRachel isprocessed atDS, prior to theaction generated by
Ross (diary readthen Rachelpresumablyconsiders that Ross is aware of her love.
Instead, if atCDS, the eventgenerated by Ross is processed prior to the action per-
formed by Rachethen, consequently, state of the storys recorded aCDS, where
Rossdoes noknow that Rachel loves him.

Summing up, thelelivery of the generateevents among distribute@DSs as-
sumes aemarkable importance during the pigineration, astateconsistencymust
be guaranteed. Further, event delivery/processingtalsotake place aguickly as
possible, asisersexpect toenjoy a plot evolutiotike in areal-life situation.To pro-
vide support to the@ventexchange activitycarried outamongdifferent CDSs, we
havedevised arevent synchronization delivestrategy thaguarantees an sapproxi-
mateZconsistency of thetory evolution whileensuring enigh degree ofnteractivity.

3 Event Synchronization for Interactive Storytelling

This Section preents arevent deliveryservice devised to support teegent exchange
activity amongCDSs.In particular, wereport here asimplified discussion on the
formal conceptsthat are at thdasis of ourwork; the interested reademay find a
detaileddiscussion on this concept [8].

3.1 Interactivity

As to interactivity, weobserve that DIpplications may beoosidered as well sup-
portedonly if the time differencéetween the generation of an event at a givBxs

and its delivery (toother CDSS$ is keptwithin a specifiedthresholdduring thestory
lifetime. In essence, we propose to take into account that a time threshold may exist
representing the limit above which interaction among DIS entities (agents/users) is
not guaranteed. Wierm it aslnteraction Threshold (IT)lt is obviousthat this pa-
rameter may bé&uneddepending on thepecific DIS application and on the required
interactivity degree. Welenote theevent generation timef an evene  wittf,(e). We
denotewith T,/(e) its event delivery timat a givenCDS,. Finally, weéerm Time Dif-
ference(denotedTD,(¢) or simplyD) the differenceamong theeventgeneration
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time ofe and its evendelivery time at a givel€DS,. It isasy to observéhat this
measure provides astimation of theénteractivity degree given byhe systenduring

the evolution of thevirtual life in a cyberdrama. As a consequenitggractivity may

be provided by assuring that thi® of the delivered events is maintained within the

IT at eachCDS There is no need to say that all the time measurements expressed
above need that all the clocks governing the functionality of €&xBare kept syn-
chronized. Weassumethat all clocks in oursystem may bé&ept synchronized by
resorting tosomeclock synchronizationalgorithm, such as, foexample, those pro-
posed in[14].

3.2 Correlation and Obsolescence

We have already mentioned thatotally orderedevent dévery is sufficient to en-
sure stateconsistencyacrossdifferent CDSs.Unfortunately, aotal-orderbased ap-
proach may drasticallglow down the golution of a cyberdramathus mpairing
interactivity. Based orthis consideration, wpropose aovel approach thatllows to
relax thetotally ordereddelivery for augmenteéhteractivity. Ourschemerestsupon
the idea okxploiting the evensemantics in theyberdrama. Indeedglevantinfor-
mation extracted by the plot may be used to alter the delorelgr ofevents.Take,
for example, thease of the twdollowing events:sgo to the Central PerkaféZgen-
erated by thagentthat controls Ross anvrite in the diary that Rachel loves RossZ
generated by the agetontrollingRachel. Ashese tweevents aressemanticallyinde-
pendent, they may hgocessed byifferent CDSsfollowing differentorders,without
affecting thestateconsistency. The noveltyere isthattotal order is noalwaysnec-
essary forconsistency maintenance. Based on this consideratiomawedevised a
formal relationshipsuitable foridentifying events to b@rocessed in theame order at
all the CDSs.We calledthis relationshipcorrelation. In essence, aavente,, gener-
ated by aragentA, is correlated to amvente, generated by, if the execution ok,
aftere, drives to aifferentstate of the storyith respect to theasewhene, isproc-
essedaftere,. Inessence, thevente, (iscorrelatedwith the event, and) has an in-
fluence on thelan of agenB.Consequentlye, and, need to pmcessed in the
erightZ order. It isclear thatifferent ddivery orders atifferent CDSsdo not cause
inconsistencies if the performed actiatsrespond to non correlategients. Instead,
executingcorrelatedevents indifferentorders atifferent CDSsmay lead talifferent
stories. @viously, themanagement aforrelatedevents requires a formapecifica-
tion of the actuastate of the story being generated (ilee, semantics of the story). A
typical approach to specifyne state of thetory may be that aissociating state vari-
ables to theentities of a giverstory (e.g..characterse actions and objectBased on
this approach, forexample, twoevents representingertain actions performed by
somecharacters may beonsidered as correlatsimply by verifying if they modify
the value of thestatevariablesassociated to a \ggn object.This approach has the
greatadvantage oéllowing to detect correlatiordynamically during thestory gen-
eration.
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Obviously, aneventsynchronization delivengtrategy musensure thabnly cor-
relatedevents aralelivered in the same order at all ti®Ss.Instead, theorder re-
quirement may beompletely relaxedvhen noncorrelatedevents aredelivered. We
havedevised arevent synchronization mechanism whiatiplements ecorrelation-
basedordered processing strateguilt on the top of aimplified version ofthe Time
Warp algorithm. Simplyput, all theevents (bothcorrelated and nowiorrelated) are
processedccording to aroptimistic approachat eachCDS. This means that events
are processed atgiaven CDSas soon athey are receivedlhen, in thecasewhen two
or more correlate@vents are identified thétave beenprocessed out dheir correla-
tion-based order atgiven CDS, a rollback procedure is invokethat is, a rollback is
processednly if correlatedevents arddentified which havebeen processedut-of-
order. This approach has the grbanefit of reducing the number of rollbacger-
formed at eactCDS, thus reducing theomputationabverhead. It is worth ginting
out that ouroptimistic correlation-basecdrdered event processing strategys per-
formed at eactCDS. Final events & transmitted byachCDSto its connected play-
ers onlywhenthoseevents are ntonger subjecto possiblerollbacks. In essence, our
rollback strategydoes notaffect thegameevolution beingperceived by thelayers.
Taking thedecision if a giverevent is no longer pron® rollbacks iscarried out by
means of a synchronization mechanidescribed in5].

Besides theorderaccording towhich events areprocessed, anothénportant as-
pect to be investigated iwhether events may tdiscardedthat have losttheir rele-
vanceduring theplot evolution. This may be the case when sfresherZ events make
irrelevanteolderZ events. For examplenowing theposition of a character at a given
time may beno longerimportantwhen theposition of thischaracter change&ssen-
tially, events mayexist in a storywhosesignificance igestrictedonly to agiventime
interval, as their effectiveness may denulled by subsequestents. Wecall these
eventsTimed Eventgor TES. Our idea is talevise adelivery strategy thadllows one
to discardTEswhentheir interval of validity is expired.

Obviously, also alarge amount of eventxist in a cyberdrama thaiust be even-
tually delivered (attachCDS, independently ofheir deliverytime. Take for exam-
ple the case dRoss that generates theentekiss RachelZ it is clearthat this event
must be eventuallgelivered at all theCDSs,as this is a central event in the plot. We
call these event®ersistent Eventgor PEY. Summing up,PEs represenimportant
elements in the generation of the plot awtount forimportant interactions among
characters in theyberdrama.nstead, TEs are events that do not constitute strong
interactions. Irparticular, theémportance of givenTE diminisheswhen a new event
is generatethatannuls it. Wehave denoted thisind of relationshipamong events as
obsolescenceA possibleobsolescence emle is thefollowing. Denotewith e, the
eventemove Rachelss diary to the bedroorad withe, theeventemove Racheles
diary to the livingroomZ both events argenerated byRachel, andrife,) < T(e,).
Suppose that given CDSdoes noteceivee, (andloes not process) but receiveg,
straightafter. Inthis casestill a consistentstate ismaintained at tha€CDS, since the
execution ok, (without theexecution ok,) brings to thesamefinal state.Essentially,
e, has made;, asbsolete.However, it might be theasewhen a furtherevente*
(correlated tce,), temporally interleaved between ande,, breakghe obsolescence



226 S. Ferretti, M. Roccetti, and S. Cacciaguerra

relationshipbetweere, and,. Asnexample, consider theasewhen Ross is trying
to pick up the dianfrom thebedroom é* =e<pick up the diaryZ)andTg(e,) <T/fe*) <
T(e,). In such a case it isbvious that nmbsolescenceelationship carbe established
betweene, ane, athe correctexecutionof e* alters thestate of the plot. Based on
the notion obbsolescence, waevised arapproachthatguaranteeshat onlyeachPE
(and each non obsoletE) is reliably delivered at all theCDSs.Instead, in thease
whena TE ehas become obsolete digethe occurrence dtirther evats, then our
strategyensures that either, or the event that has madbsoletee, is delivered at
eachCDS. By exploitingthis notion of obsolescence we may gaimeractivity. The
idea is adollows: the TD value ismeasured at theeceiving CDSsfor eachdelivered
event. Ifthis valueexceeddT at a givenCDS, thenobsoleteevents a& automatically
dropped as theiexecution is no longeémportant. Droppig obsoleteeventsspeeds
up the executionf sfreshZeventsthus obtaining interactivity.

BEvent e;: Event e*:
<event> <event:s

<issuer> Agent A </issuer>
<character>Rachel</character>
<action>move object</action >
<object> diary </object>
<object> .. </object>
<location>

<to> bedroom </to>
</location>
<time> t; </time>

</event>

Event e;:
<event>
<issuer> Agent A </issuer>
<character>Rachel</character>
<action>move object</action>
<object> diary </object>
<object> .. </object>
<location>
<to> living room </to>
</location>
<time> t; </time>
</event>

<issuer> Agent B </issuer>
<character> Rosge </character>
<action>pick up obj</action>
<object> diary </object>
<object> .. =/object>
<location>

<to> bedroom </to>
</location>
<time> t* </time>

</event>

Fig. 1. An XML-type EventDescription

Representingorrelation andbsolescence may hgerformed adopting one of the
traditional methods employed in traditional p&totypes such as a formajntax [8,

13]. As an example, we provide in Figure 1 an XML-type definition of three possible

eventsdrawn by thestory where Ross tries to pick up thRachelss diaryFrom an
analysis of thigrigure, it iseasy tounderstandhat the use of aXML-basedsyntax
can makeeasy the task amplementing raltionships betweenharacterqand their

actions). Stated simply, a direct analysis of the XML fragments of Figure 1 tells that
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e, makese, a®bsolete. Infact, all these eventbave asobject> the diary, and
T(e)=1 <t,=Tfe,) Based on th@otion ofstate(semantics of the story) provided
in Section 3.2, its easy tainderstand that, aref are correlated as they akrform
actions on theame commorobject>,  the diary.

4 An Experimental Evaluation

We report orsomeresults obtaineffom anexperimentakvaluation weconducted to
assess thefficacy of ourapproach. Irparticular:

1. we evaluate thdenefits @rivedfrom the use of oucorrelation-base@ventproc-
essing strategy. Wmmeasure theaumber ofrollbacksneeded tanaintain the con-
sistency of thestory with correlation. Further, we contrasitis valueagainst the
amount of rollbacks neededhit atraditionalsynchronizatioralgorithm;

2. we assess thbenefits derived from the use of ourmbsolescence-basetklivery
strategy. Wemeasure theaumber ofobsoleteevents that must be gped at a
given CDSto maintain the levebf interaction belowa predefinedT value (150
milliseconds).

Table 1. Ping Statistics

Avg RTT Std Dey Max RTT Min RTT
B(}logna 15.232 9.047 74.908 5.807
Milan 192.590 112,329 478.312 24,423
Turin 27.788 10.281 96,773 13,272
Trieste 103.626 41.968 191.643 19.977

To evaluateour correlation-basedvent processingtrategy, wesimulated a dis-
tributedscenario comprised fiffe CDSs.The values ofhe networKatenciesamong
thesefive CDSswhere drawrbased on dognormal distribution where all the pa-
rameters(averagedelay, delay standardleviation, minimum andnaximum delay)
were obtained from measurements taken by running the ping applicatio€b8 a
hosted in theComputerSciencelLaboratory of Cesenftaly). The four Web servers
exploited for experimentatiowere located ashown inTable 1. The Vaes ofthese
distribution parameters are reported Table 1. The choice afsing a lognormatlis-
tribution to model network delays at the application level was basedrerent re-
search resultgliscussed akength in [15]. As to thefrequencyaccording to which
events argenerated at given CDS, we took the decisionf adopt a lognormatiis-
tribution with aninterarrivaltime ofsubsequent events of 8lliseconds and a stan-
dard deviation of 12 milliseconds. Also this choice Wwased on recemésults drawn
from the games literaturg16]. Further, we conducted our experiments with event
traces containing asiany as1000 events, where thaveragesize of the messages
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representing an event was equal to 200 Byféss choice wasnotivated by the lit-
erature[16]. As to theexperimentation we havearriedout to assess thefficacy of
the notion of correlation, we have evaluafedr different scenariosjnamely, sce-
nario,, scenario,, scenario, andscenario,. Inessencewithin the scenario,, theXML-
basedrepresentation ofachevent in thetrace cotainedexactly x<object>  tags
(x=1,...,4). Each<object> tag contained up to ten different real objects (diary,
cup,...). Obviously, thelarger theamount okobject>  tagswithin an event, the
larger thepossibility ofoccurrence of correlateglvents. Foeach ofthesefour differ-
ent scenarios weonducted te differentexperiments. Ireachexperiment the prob-
ability of having the sameobject> (e.g. thediary) sharedbetween twosubsequent
events (correlation) was setjual t00.1, 0.2,0.3,0.4,0.5, 0.6, 0.7, 0.8, 0.All these
four scenarioswere contrasted against the executioh an eventtrace performed
without anycorrelation checkThe measurementaken arereported,respectively, in
Figures 2, 3 and 4. Thmost importantconsiderationwhich is common to all the
three Figures isthat ourapproachreduces thenumber of eventsubject to rollback
compared to a absicoptimistic approach.

In particular,Figure 2 reports the rollbadiatio for eachgiven scenariothat is the
total number ofollbacks in thesystem divided the totalumber ofgeneratecevents.
As expected, the higher tlorrelationprobability, thehigher the rollback ratio, as
only noncorrelatedevents may berocessedvith differentorders adifferent CDSs.
Further, thesmaller thenumber okobject> tags, thelower the rollback ratio.
Figure 3 reports the totalumber ofevents subject to rollbaciote that different
rollbacks may besomprised ofifferent amounts ofolled backevents. It iseasy to
understand that the number @fentssubject torollback decreasesvhen theprob-
ability of correlation decreasesMoreover, during a rollback, asmaller number of
events is typically subject to rollback if the numberxobject>  tags in the rolled
backeventsdecreases. Ifrigure 4 the asragenumber ofevents subject to single
rollback is reportedObviously, ourapproachbrings to areduction ofthe computa-
tional delay due to theontainment of the humber of rollbackghis delayreduction
allows anaugmentednteractivity degree.
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Fig. 2. Rollback Ratio
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A final experiment was conducted a@ssess thefficacy of ourobsolescence-based
delivery strategy. We measured havany obsoleteevents must bdropped tomain-
tain theTD valuebelow thelT value. This experiment wasarried out with only two
CDSs,as well asimulating anT violation ratevarying in thefollowing range:[0%,
15%)]. Forexample, anT violation rate of 10%means that the 10% of thetal num-
ber of events have @D value above thelT value. Results areeported in Figure 5
where theamount ofobsoleteevents isshown which areropped to report th&D
value below thdT value after a violationf the interaction threshold hasen experi-
enced.
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5 Conclusions

In this paper we presented an event delivery service devised to support the distribu-
tion of interactive storytelling activities. Agents/users may be distributed over the
Web and interact each with other during a cyberdrama generation. A critical role is
that of the event synchronization mechanism that must guarantee to players an ac-
ceptable interactivity degree while maintaining the consistency of the state of the
cyberdrama. We propose to take into account the semantics of each event in the story.
Thus, by exploiting event relationships such as, obsolescence and correlation, we may
first drop obsolete events, and then, allow different processing orders at different
servers. As these activities are carried out without causing inconsistencies in the rep-
licated representation of the cyberdrama, we may safely obtain an augmented interac-
tivity. We have reported experimental results that confirm the efficacy of our ap-
proach.
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Abstract. The film-maker uses the camera and editing creatively, not simply to
present the dion of thefilm but also to set up particularrelation between the
action and the viewer. In 3D vidgmmeswith actioncontrolled bythe player,

the pseudo camerausuallylesscreativelycontrolled and haesseffect on the
playerssappreciation of and engagemenmith the game. Thispaperdiscusses
methods ofcontrolling games by easy anthtuitive interfaces and use of an
automated virtuatamera to increase the appebfjames for users.

1 Introduction

The film-maker benefitfrom morethan a hundregtearsedevelopment of expressiv-
ity in the maium, usingviewpoint, editing and othemeans taaffect the way the
action of the storyis perceived. VidedGamesdesignershave attempted to imitate
some ofthese devices, bseveraldifficulties arise intrying to adapt thdanguage of
film to aninteractivecontext. It mighseemthat thebestsolution forgames isimply
to show theaction assimply andstraightforwardly agpossible; wethereforediscuss
the benefits thad moreinventive approach potentiallgonfers. Our interest particu-
larly is in seeing how far the demandsiferactivity and thexpressive possibilities
of film-making can beaeconciled in a game. Thisork is relevant nobnly to video
games design bulso to thevisual presentation of virtuanvironments and to the
automatectonstruction of extende@GI sequences.

Bareset al. [2] describe aonstraint-basedpproach taameraplanning. Thecam-
era settingare generatettom a set oWisual constraints on thebjects of a scene in
the same way a cameogerator move theameraaccording to the constraints of the
story board.Drucker andZeltzer encapsulateamera tasksnto scameramodulesZ
that scan beused as thenderlying framework forontrolling the virtualcamera in
widely disparate type of graphicahvironmentZ. [6]

He et al. use «idiomsZ talescribe thébehaviour of thecamera foreach type of
scene. Theules ofcinematographyare codified ashierarchicalfinite statemachineZ
which scontrols camera placements and shansitionsautomaticallyZ. [9]

Halperet al. discuss the importance b&ving agood balancebetweenconstraint
satisfaction andrame coherence irorder tohave ssmoothtransition andappropriate

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 232...239, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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cutsZ. Theyalso propose a new method to desdficiently with occlusionbased on
projectiveshadow castinglgorithm. [7]

De Looret al. [10] describe asirtual camerahat hasmany featuresantrolled by
humaninteraction butvith somedrawbacks when it iset intcautomaticactivity.
In this paper, we discuss oapproach tamplementing more cinematic features and
sseamlessiteraction in a system for 3D vidgmmes. In section 2, wexplainwhat
we mean by expressiv@nematography andutline theaspects otameraworkthat
haveimplication in gamedesign. Insection 3 weeview thedifferenttype ofthird-
personviewpoints in adventure arattion games. Section 4 discusbesfly a game
engine, devised tdlustrate thefeaturesdiscussed elsewheterough creation of a
prototype game, *The Intruders, written in an OOP scripting language. We sum up in
section 5.

2 Cinematographic Concepts inGames

Two aspects afamerawork in film-making have implicatisrior the deployment of
virtual cameras in a video game: ttegget ofa givenshot and the attributes of the
shotsuch as angle anfilaming. The techniquediscussed in this paper dealth
aspects of thérst andsecond issuesyhich areclosely interconnecteénd theextent

to whichpractices derivettom film-making may be useful igamesdesign. Wealso
touch on the thirdssue of theelationship betweeshots, in our discussion of camera
selection.

2.1 Information and Affect

Film-making works at twdevels. It povides visual (an@ural) information, and it
does so irsuch a way as tonpactpsychologically on theiewer. For thesesasons it
has beeralled aform of rhetoric, a modewhich aims nojust toinform butalso to
influence angersuadd8]. More than a hundreglears offilm-making haveseen the
development of a maturdanguages for this purpose. In the desigvidéo games,
the designer similarly needs not justiddorm the player about thgame events but
also toafford someparticularperception othem. Differentgames mayequire dif-
ferent approaches bufiest step is thénvestigation otechniquesvhich, once devel-
oped,might becustomised to theequirements of péiculargame genres.

In the simplestodel of film-making, the camera needs to be pointed at the place
where theaction occursSince actions maoccur inseveral placessomerule needs
to determinewvhat should be shown. Tepiction will often need to show the con-
text of an actionwhich may beprovided byadjacent shots, or ihay be provided
within the shot itself, for examplby a medium olong shot. As described dar, the
camera mighbe thought of asdepicting a pre-existing drama. This is the position
taken for exenple by Heet al. [9] in devisingan automated cinematography system
for use withvirtual environments. They aim to eme thatthe significant event
is always inview. This is thesimple principle ofvhat we havecalled theoptimal
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view [3]. But thecamera has a cruciable notjust in presenting, bualso inarticulat-
ing the dramaArmes [1] remarksthat theslippage between thevents andhe depic-
tion has initself significantinterest forthe viewer. This slippage matake the ex-
tremeform of denying viewers the view that they feel threyed, aechnique dating
back at least td’he Birth ofa Natior{15, 12]. Or inframing a shot aiewpoint may
be chosenvhich partly corteals theobject of interest. IfRosemaryess Babjl6], Ruth
goes to use thehone in aradjoiningroom. Polanski uses the doorway dsagne for
this action, sahat Ruthedface isconcealedrom view ... the viewer yearns (and ex-
pects) to see her expressions, bahnot. Theresulting frustrationeads tointense
engagementvith the action. Such examples sugg#satthere are limits to theopti-
mal viewe approach fo virtual cinematography. Significatitenefits mayarisefrom
choosing the@argetmore subtly and framing thehot inotherways.

2.2 Shot Selection, Virtual Cinematography

All we havesaid up to now caernscontinuouscamerawork. The othexspect po-
tentially useful to thegamesdesigner is shatelectionWhereas in film-makinghis is
divided into twophases of activity, the capturing of actiorfit;m and thesubsequent
temporal organisation dfiat material by editing, in tHeve environment of the game
we mightthink ofthis as a singlgrocess. It is in someays thereforemore akin to
the selection ofameras irtelevising a live event. However both the requirements and
the opportunitiesliffer. Therequirementgliffer for thereasonalready sebut above:
the aim is not alwaysas it might be irtelevising afootball game, tochoose cameras
merely to achieve theoptimal viewe ... the onghich affords theclearestpicture of
the event ... batso toaffect how theevents argerceived. Theopportunitiesalso
differ, since the game designer has greftegknowledge of what will ccurunder a
given set of circumstances and of siginificance inthe development of thestorye.
Cameras can bpositionedwith a view to affectingthe relationship between the
viewer and the events.

3 Third PersonViews inVideo Games

Two of the most widespread third persdaw games are thadventure and thaction
game. Byadventuregame we mean those based onréolution ofpuzzles and on
an elaborated plot. The possildetions andnovements of thglayerssavatar are in
generalvery limited asthis kind ofgamemostly expectsreflection from theplayer.
Typical examples include thResident Evil[21] or the Monkey Island[20] series.
Action gamedy contrastippeal tahe playersslexterity and reflexes. The mathar-
acter hagnanymore possiblanovements. The plot igoor ornonexistent as it is not
the main concern dhe game. ¥pical examplesnclude Super Mario Sunshinf24]
or Tomb Raidef25]. Finally we will review the waygameghat mixthese twagenres
handle thecamera.
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3.1 Adventure Games

Most of thecamera systems of these ganr@ek the charactensing static cameras
with a position and aorientation setluring themaking of the game. The main ad-
vantage ofhis technique is that it allowreciselydescribingeach scene bghowing
the playerwhat he issupposed to seender an angle that oherentwith the story.
For example, irResident Evil Z22], thefirst encounter with one of thereatures is
prepared by @eries ofcarefully chosenshotsthat aim atcreating suspense. First, as
the player movetowards theplacewhere thecreature is located, shotshows a win-
dow through whichthe player can see a form theppearsbriefly. The nextshot
shows thecharactethrough awindow in asubjective view. Thevooden vindow ...
which can visibly beeasilybroken ... is atfew centimetrefrom thecharacterthus
making it very vulnerable. Thehot just before the&ncounter showslood drops
falling from theceiling in theforeground.This example shows thatredefinedview-
points can be used tweate adramatic impact in gamesithout having to use cut
scenes.

However it isoften difficult with this technique to make views that doeth func-
tional anddramaticallyrelevant. Aviewpoint shouldnot hinder theplayerssactions
because, as does notontrol thecamera, he will not be able étoose a betteme.
The risk isof making thegameartificially difficult by masking a hazard he should
haveseen.Thus, the narrow shots &fesident Evi[21] sometimes do nathow the
player the enemiethat cannevertheless be verglose; thus forcing the player to
shootrandomly in thedirection of the footsteps.

Another problem with this type of display is that it maydiicult to understand
the link betweersuccessive shot3hus inFear Effect 2[17] thegamecutsfrom shot
A to shot Bwithout anyvisuallink between shots except ftive presence dhe cen-
tral character. This can give the strarfigeling ofarriving suddenly ina completely
new placealthough thecharacter is still in theameroom.

3.2 Action Games

The most ommonly usedcamera irthis type ofgame is the tracking camera. As well
as thedefaultfollowing mode, insomesystems thelayer canfreely zoom or rotate
to choose the mostseful view. Theevel of control depends directiyn the level of
precision required by thgameplay. In Super Mario 64[23], the player hasfour
buttons tocontrol the camera, to allow precigpgsitioning. The gae can indeed
require greaprecision to avoibstacles or tiump from oneplatform to another. In
comparison,only onebutton isused to control the camera Tthe Legend of Zelda:
Ocarina of Time[18]: it resets itposition so that ipoints in thesame direction as the
character.

Although giving a lot offreedom to the player, the freamera has thdisadvan-
tage ofbeing difficult to control in narrow spaces. It tends teknockZ against the
walls or to be obstructed bybjects of the scene arfihally, it does not allow seeing
the scenavith as muctefficiency aswith predefined views.
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Finally, as thecamera isonly driven by theplayerssmovement and never by the
plot or by the characterse emotions, ttype ofcamera systenonly provides dra-
matically neutral viewpoints. Thus inOcarina of Time[18], the fight between the
main character and hiworst enemywill be filmedZ in exactly thesame way as any
other commonight.

3.3 Mixing the Genres

Games that mix action aratventure generalljzave twoalternatives:whether they

use a camera systewith several modes ... one for eaghe of situation, or they
leave the playecompletecontrol over the camera.

In Ocarina of Time[18], the player has tcexplore thevirtual world, talk with
characters andollectvarious objects to resolve puzzles; buptogress in the game
he also has tdefeatenemiesusing swords, bows ootherweapons.Thesedifferent
phases of thgameeachuse adifferentcamera styleWhen the player isxploring
the houses or thewn, theviews arepredefined and cannot lsbanged byhe player.
However,when theplayer is on the outside world or ircastle ifiested withenemies,
the gameswitches to a tracking camera. &8s example showsnixing genrescan
simply meanmixing the correspondingamera styles.

Another solution found in some games is to give the player complete control over
the six degrees dfeedom of thecamera as it has been daeeently in The Legend
of Zelda: The Wind Wakég19]. This could be considered as a universal camera sys-
tem as it could theoretically fit any situation. Indeed the player can always translate
and rotate the camera to find teeptimal viewe. However, wethink this solution
should beavoided because it forces the player to considemaoy parameters at the
same timewhich canlead him to loseconcentration on the game-play itseBesides
the task ofcontrolling thecamera isarguably not as entertany as controlling the
character. SteverPoole remarks that econtrolling theamera should not be the
playeres jobZ [11] but it should be the developerss goal to devise a fully automated
camerasystem.

4 The Intruderss Camera System

In this sectionwe briefly discussfeatures of oucamerasystem used by our prototype
game *The Intrudere. Greaterdetail of implementationwill form the core of alater
paper to be submitted fpublication. [4]

4.1 Shot Selection

Eachscene comprises several camewith a predefined position. Thgameswitches
from one toanotheraccording to theosition of thecharacter. When the character is
occluded by armbject for morethan asecond, thesystem attempts thind a camera
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under which the character is visible. If it is visible unsieveral cameras theystem
will select onainder which te character is not too big or tsmall on screen.

Continuity ishandled by positioning theamera insuch a waythat it is notpossi-
ble to cross thdéine of action. Each shot is alselected sdhat it sharessomevisual
features with itprevious anduccessive shots. Bhhelps thglayer tomake sense of
the virtual worldeasily.

4.2 Tracking Modes

Each camera can track a character in thiferent modes: #simpletfanticipate and
#watcher. In the #mple mode(cf. Fig. 1.) the camers locked on theharacter and
re-frameswithout delay assoon as imoves.This view shows the player tomuch
uselesdnformation as ituses half of thescreen to showhe playerwhat he has al-
ready seen, i.e. ttepacebehind thecharacter.

The second modgf. Fig. 1.), commonlyused in films, anticipates the motion of
the character so thererizorespace irfront thanbehind[14]. In thisrespecthis view
provides moraisefulinformation to theplayerthan thepreviousmode. As the char-
acter is on théeft or theright of the screen, thglayerss centre of interest@so more
likely to be onthe centreof the screen. Therefore by showing the playbat he
wants to see and hgetting rid asmuch aspossible of the useless arfnation, we
achieve an eoptimaliewe asdescribed pngously. It isalsothe mostplayableview as
it allows theplayerto anticipate his movements. However this view cadraenati-
cally weak: by showing thelayereverything hewants tosee, potential dramatic
effects such athose describegreviously ardost. It is to deaWith these issuethat a
lastmode hadeen implemented.

The #watchemode (cf. Fig. 1.) makes the camésdow the character as if seen by
an externabbserver whaannotanticipate charactanovements, so adjusts tkhot
with asmalldelay. The fact that ieads to morepace seehehind thecharactethan

in front can beused to support the dramatic purpose of a scene. For example we can
imagine ascenewhere the player jusdteard acall for help comingfrom somewhere
near his character. Haecides to ruiowards thisscream.Here by activating the
#watcher modethe cameravill very slowly follow the character in such waythat
the player will seavhat he idooking for onlywhen hewill be right infront of it. By
playing on the contradgietween the emergency of th#uation and the slowness of
the camera, somguspense could techieved This view, as itsname shows, caalso
be used tosimulate an externalbserver: for example jaurnalistfollowed by his
cameraman. In Thintruder, whichunfolds in akind of ghost house, thigiew can
alsoenhance the narrative bying used taraw theplayeresintention tothe invisible
presencehatobserves the character.

The differentcharacter of théatter twomodes iscrucial to thedistinction wewish
to make. The #anticipatmode provides the scalled eoptimalviews ... that view
which provides thebestinformation ... but tHavatcher modeffers themore expres-
sive view, chosen for itshetorical effectiveness. Thenore expressiveview, as we
have implemented ijoes notonflict with thedemands ofisability.
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Fig. 1. Examples of shotgenerated by th#&simple (left), #anticipate(middle) and#watcher
(right) modes.

5 Conclusions

We haverevieweddifferent ways ofefilminge a character for dramatieffect. We
consider a free camerander control of the player to lwkamatically poor in most
circumstancesthough such a system can kmiitable foraction games. Predefined
viewpoints can beised to add moremeaning toa givenscene and arseen asira-
matically moreinteresting.However, they cawcreateusability problems becausthey
do not always show the playwhat he or she wants see. Inparticular in thigpaper,
we have discusseadhat isneeded for amutonomous virtuatamera system to gener-
ate moreexpressive shots.

We do notbelievethatvideogames should become an ersatzma. Boyd Davis
and Jones say, «it is not a matter of sinplysferringexisting spatibpractices to the
newer medium ..There is a need t@thinkinherited pictorialand spatiapractices to
suit thedemands made on the artefact. liseful toremembemvays in whichdigital
interactivemedia araunlike theirantecedentse. [3]

We havepresentedvork in progress that wiltontinue for ateast afurtheryear
with the aim of producing an engine that veillpport gamethat areintuitive to play,
engaging anddramatically illustrated. Davenport enunciatas aims, <Gradually,
these smartools will gain the expertise andnowledge otheir humanmasters, and
their utility (and complexity) wilincrease.s [5]
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Abstract. In this paper, we discuss a conceptual projegthith studentsrom

the University ofSouthern Denmark combinetie elementsof physical play
with interactivetechnology tocreate aneInteractive Playbooks as a new me-
dium for childrenes storytelling anglay. Through the application of moving
parts andcomputingtechnology in apop-up book, we soughto simulate a
playground on a smallescale. We expedhat throughthis technology, the no-
tion of play can beenhanced in twavays. A narrative isntroducedenabling
the user tdearn thegames aghey play. Second, the mechanics of the game
allow for exploration ofgame possibilitieshat can beadoptedinto childrenes
play cultures.

1 Introduction

To learn a boargame byjust using gpaper description ia rathemifficult task. Al-
though visuals often cagurovide an additional layer @fformation,havingsomeone
present who teplayed thgamebefore is anorefruitful way tolearn about the rules
of the game. Iprovides aknowledgebase to startrom, and ... atlater stage ... to
adapt therules to persongbreference. When computing powereisbeddednside
the gameboard, thanteractivity supported by iadds andra layer of complexity to
the game. T@xplain suchenhancedgamesusing more conventionahedia such as
paper guides becomesrealchallenge.

In the InteractivePlaybook project, students of tMads Clausennstitute at the
University of SoutherrDenmarkexplored thepossibilities tocreate aplay guidee
that both explainggamesthat can be playeavith digitally-enhaced playground
equipment anallows for exploringnew games. Aonsortium of Danisltompanies
and researcinstitutesdeveloped thelayground equipment, favhich theplay guide
had to be designdd].

S. Gobel et al. (Eds.JTIDSE 20041 NCS 3105pp. 240...248004.
© Springer-Verlag Berliirieidelberg2004
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1.1 The Body Games Project

The Body Gameg®roject isa researciprojectfunded by theDanish government that
investigates theossibilities for theintegration of digital technology in outsigéay-
grounds as aethod to increasmterest inphysical activityamong childrer{1]. Pro-
totypes consist of interactive sdifes thatcontainLED-lights, which changecolor or
turn on/off when stepped on. Théles can be placed asgiid on theplayground
surface and support a varietyg#mesBoth tiles and gamebavebeendeveloped in
cooperation wh children.

1.2 Communicating Physicality and Interactivity

The goal othe InteractivePlaybookproject was to create amgaging playbook that
would spark theimagination of the players about thames oneould play on such
an interactiveplaygroundthroughexplanation anéxploration ofpossible tile-games.
On a basic level there was the needéhtocoduce and explain thgameconceptghat
would provide the players, in ooasechildren,with aframework for playing. As the
game concepts weteased orgamesfamiliar to children(e.g., stage), dildren should
be able taely on skillsthey have alreadynastered.

Additionally, support should bgiven forfurther exploration and modification of
the basic gameoncepts to thelayersepreferences. For playbook toachieve both
goals it would need to inspirechildren to gobeyond theexamples presented and
come upwith game concepts of theimwn. This way, theinteractive playbook should
encourage the development of a childes mlaljure as itsupports botlthe acquisition
of skills andfurtherexploration of gaming possibilitidg].

1.3 Creating an Interactive Playbook

In this paper we will exploréhe use of storytelling in interactiveedia and its rela-
tionship to playing physicglamesOthershave shown the power sfories toexplain
tacit (orphysical)knowledge by triggering preexisting knowled@ Working with
narrativesbecame arimportantaspect tahis project as wénvestigated thenature
and qualities ofmedia in wich to presentgameconcepts. Our design for an interac-
tive playbookcombinesphysical mechanisms wittligital components anthkes the
form of a pop-ugookwith anembeddedouch-screenAfter introducing thedesign,
we will endwith areflection of the playbook as it wasveloped fothis project.

2 How to Demonstrate a New Playground Concept?

When introducing noveplay conceptghat merge realitywith computingtechnolo-
gies, therehave beervarying levels of success ithe playeres urerstanding of the
game mechanicBl]. One problem is thathe virtual gameconcepts do noalways
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relate to thephysicalplay equipmentAnotherdanger thaespecially holds to imple-
menting gamingechniquesnto physicalplaygrounds is that the novelty may wear
off quickly because the possibilities are notwalblerstood and thiateractivity is seen
as addingelatively little value". Therefore it makesense to bsurethat theinterac-
tive game concept is well presented.

When entering thBody Gameglaygroundthe interactivdiles are eblankcanvas
that will be activatedwhen steppedupon. We felt that this would berecisely the
problemwhen playersexperiencesuch a playground for thiérst time. When faced
with a brand new playingenvironment,playersneed astrong motivation to start
playing. A good narrative could act as springboard toencouragghysical action.
Environmentalstorytelling can be thprecursor of aimmersive narrativexperience
by becoming the staging groundhere narrativevents arenacted5].

3 Exploration of the Nature and Qualities of Media

Properties of arinteractive environmenwe took into consideration wereamong
others:proceduralwhere setting is shaped by the rules of behaviomaniipatory
where environmentallows the persornteracting to bring out these behaviors. To-
gether thesgive asense ofigencyif a user getshe correctactionfrom thedigital
artifact [6]. We explorednarrative stylesn traditional and newnediathat followed
these two characteristics. The productsexperienced fotraditional media included
instruction manuals, informatiographics,comic books angop-upbooks. Ingeneral
paper-based media allow the reatteinteract in a physicahannerwith the narra-
tive. As for newmediatypes, we played videgames andnteractive animations.
While playingthesegames, weclearly understood that the rulesustclearly be laid
out so thatusers carunderstand themSomeapproaches tinstructingvideo game
users includedscreen tipswhere time ospatially triggeregop-upsbriefly appeared
to guide gameplay, tutorials that required viewingoefore playing thegame, and
character guidancéhat letactors in the game glelp while interactingwith them.

4 Design of the Interactive Playbook

Our interactive playbookalled Adventures in Tilelandgombines phsical/tangible
elementswith digital components ttell the story of the mainharacterMudds, as he
completes hipurney through thémaginary world of Tileland.

! Personal smmunicatiorwith a playgroundnanufacturer2003.
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Fig. 1. Technical ovesiew of thelnteractivePlaybook

4.1 The Concept

Housed in the form of taditionalbook, the interactive playbodiecomes a todhat
oscillates beteen explanation anekploration. ltutilizes apop-upbook and arinter-
active touchscreenbecause wéelt that the product hatb have physicality and not
be composed gfist pixels on a computescreen.Pop-up books encourage move-
ments,which might reinforceinterest in physicahctivity consideringhe importance
of tangibility for children, as well athe development otheir motorskills.

The touchscreenallows for explanatory video showing riaus gamesbeing
played by children. A switcembedded in the pagetivates thenovie corresponding
to the game presented on the page. Hwvie startswhen theusertouches the
screen.Although ourprototypeplaybook mainlyused awizard-of-oz approach, we
envision that the playbook will be based on modified existing technologies (fig. 1).
The last page of the playbook ista@ich screenthat allows interactivitywith game
piecesplayed on a game board mimicking tiles on theinteractive phyground.

4.2 The Narrative and Content Description

The story forthe interactiveplaybook revolvesround theprotagonistMudds and is
set in the imaginary worldf Tileland. Muddsengages with thé&andscape ofileland
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by jumping andaccomplishingvarioustasks as they relate to the game condegitsg
presented on jpage. The environmetdpsinto existing knowledge about the country
of Thailand(elephantsfloating marketboats,food) and gives anoreimmersive and
compellingexperiencehan a whollyimaginaryworld.

The story is presented innan-linear fashion. The firptagesets thecontext in which
the storyenfolds (fig. 2). A conventional narrativiescribes hovwudds receives a
letter from his Aunt Con andJncle Creteproposing a visit to Tileland CityMuddse
mission is tdfind them.Boxes on the adjacepaige open upo either a LCDscreen or
a picture preview othe correspondingages. This allows readers fieely jump to
different points within the book.

Fig. 2. The first twopages of thénteractivePlaybookintroduce thecharacter and his hixy.
It alsoshows a table of content on the rigide in theform ofboxes

Exploration of Mudds«adventure continues ipagesthat follow. The pop-ugele-
ments are usetb visualize theactionsdescribed in thenarrative. For example, the
pulling of a papettab activatedMuddsejumping. An LCD isintegrated in the top
right corner ofeach pagespread. The scredinnctions as anediatorbetween the
playbookfantasy and theealworld, as it is used to present video clips ofpthgsical
interactive tiles andoftwaregames playetby children.

The plot of Muddse adventure not only captures physictibnsthat can be done
in the playground. lalsohints gamestrategies. Here thearrative works as guide
for children allowing them tglay games exactly as presented by pheybook or
inventing related games. For examplgy hiding behind elephant§/udds canstay
cool while working his way through the hot daysTieland. Slidingrotationaltabs
move his position. To do thigaders use the slider toove Muddsbehind anele-
phant.

To encourageself-creatednarratives,game piecesare provided,while the LCD
acts as theontextualstartingpoint for game creation. Fanstance, on théastpage
Mudds is introduced to board gamdfig. 3). Here players can aabut storiesplay
games, or get moteelp witha tutorial.
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Fig. 3. The last pages of the boskowing one example of gamethat can beplayed called
tic-tac-tile. Players can use tfigurines toplay thegame on théouchscreen(right)

5 Conclusion andReflection

In this project, wenvestigated th@hysicaldynamics of childrenegameplaying and
how combiningcomputer technology and the traditional popbapk canenhance it.
Using theplayground as anodel, wediscovered thepossibilities topresentgame
concepts and the physicality of the interactieygroundthrough the use ahoving
parts and anarrative-based play guide. Through the design obtiak, readersare
encouraged textendtheir imagination inendless scenarios andtcomesLike the
interactive outdoor playground, but orsmallerscale, readers caelate and mimic
the actions of childrenes physigaay.

Though theproject isstill in progress, oufirst impressionsonfirm that the com-
bination of conventional andigital narrativessupportschildren learning anéxplor-
ing gameconcepts for new technology-bagady environments. The nephase of
the projectwould be topresent the book to childrea gathertheir feedback.
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Abstract. Interactive narrative iires newtechniques inorder totruly exploit

the dramatic possibilities of thergodic, first personexperientialviewpoint. In

the interactive 3Dvirtual reality installatiorBeyondManzanar the autharsed

conceptsborrowed from music theory to focus dramatidevelopment on the
emotional statesveked in theuser by interactionsvith the virtualenvironment.

The piece exploreparallels between thamprisonment ofJapaneséAmericans

at Manzanar Internmer@amp in EasterCalifornia duringWorld War 11, and

Iranian Americansthreatenedwith a similar fate during the1979--80 hostage
crisis. Usersexperience thespace in theerspective of thémmigrant, their own

movements triggering théramatic inevitability otheir own imprisonment.

1 Introduction

Beyond Manzanar is an interactive 3Dtual reality installation (finished iDecem-
ber 2000) by the wthor and hercollaborator Zara Bushmand. Arealistreconstruc-
tion of theManzanainternmentCamp inCalifornia, USA,becomes &amework for
surrealvisions of the betrayal of thAmerican Dream. Users experience theual
space in theole of internees, their owexplorations explicating parallels between the
situation ofJapanesé@mericanfamilies interned at theamp during World War I
and IranianAmericansthreatenedwith a gmilar fate during the 1979-.80 Iranian
HostageCrisis. [1] Thephysicalenvironment of Manzanar, strikinglsimilar to the
landscapes of Irargreates a poetibridge between two groups linked by tiexperi-
ence ofbeing sthe face of the enemylihagined landscapes Japanese andanian
gardensexplore thehealingprocesses of memo@nd cultural grounding.

Beyond Manzananses 3Dcomputergamestechnology but ishibited as a room
installation in agallery ormuseumsetting. Users can enter and leavevidlf the piece
loops ontinually and has no true beginningend. We wishedhowever tocreate a
dramatically satisfying experienceaccessibleeven to noviceusers in order to reach
the elderlyaudience of former internees. Theheigues of interactive narrative that
we developed foBeyond Manzanar can tsgpplied to awide range ofartistic and
educational uses of the technologyoirer to reach a broageneral public well be-
yond thestereotypical 3D gamer.Z

Manzanar, amasis in thénigh desert oEastern California, was tHest of over 10
internmentcamps erecteduring WWII to incarcerate Japanegenericanfamilies

S. Gobel eal. (Eds.):TIDSE 2004,LNCS 3105, pp. 246...252004.
© Springer-Verlag BerlitHeidelberg2004
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solely on thebasis otheir ancestry. The UBilitary ard PresidenRooseveltlaimed
there wassecret andlassifiedevidence ofmilitary necessityZ tintern all people of
Japanese descdiing on theWest Coast, suppressing countless military iabelli-
gencestudies that maintained the contragyen in the face dbupremeCourt chal-
lenges. [2] In1979during thelranianHostage Crisighere were physical attacks on
Iranian Americans andalls tointern anddeportthemregardless of thepersonal po-
litical views «like we did to the Japanese.Z [3]

Beyond Manzanar isxhibited as a roormstallationwith theimageprojectedife-
sized (3m x 4mdn a wall. Itruns on WhdowsXP PCs using tHelaxxunContact 5.1
VRML browserplug-in. Users navigate ifirst-person viewpointhrough the virtual
space via a simpleystick, which iseasy to use even for tiedderly andhandicapped,
and all interactivity isbased on thenovement angbosition of the user. For more
detailed descriptions of thednstallation pleasesee theBeyond Manzanawvebsite:
http://mission.base.com/manzanar/.

2 Creating Dramatic Tension inErgodic Narrative

In contrast to the first persorarrative viewpoint of traditional media, interactive nar-
ratives use aergodic [4] first persorexperientialviewpoint. The user is at one and
the same timeaudience, maircharacter(which may or may not beisible as her
-avatarZ) and a esilent narratorZ of the events that occur to her in the course of the
piece.Althoughthis mayseem to benerely a newariant ofJoseph Campbelles clas-
sic *heroesjourney,Z [5] itputs a newonus on theauthor/designereven if the de-
signer creates the totlhmework ofvirtual spaces angossibleexperienceshat the
hero/user can encounter, she has very little control as to what her hero will actually
do. Additionally, when thepiece loops olbranches itddramatic structure becomes
episodic,with a concomitanflattening of theoverall dramaticexperience.

This requires a subtle but importashift from traditional ways othinking about
creating audiencengagement. In traditionahedia dramatid¢ension istypically fo-
cused on characters @ storyplot, or on theinteractivechallenges ofjameplay. In
ergodicnarrative however thaser istruly the hero: the most important character de-
velopment happens, so $peak, in theiser herself. Rathéhan foasing on thehar-
acters and the linebuildup and rsolution ofa plot, it ishelpful tolook attechniques
derivedfrom musictheory, focusingnore on the series of moods ardotionalstates
that each scene in the piesteould evoke ithe user. [6]

In Beyond Manzanar, foexample, each scerfer in gameterminology “level?)
has aremotionaleground note.ZThis could be aegativefeeling, forinstance oton-
finement andalienation, or a positiveeeling, forinstance opeace andecurity. The
sequence of emotionatates iscarefully chosen to buildiramatic tensioras music
composers dwith the phrases anthovements of aymphony, omplementing or al-
ternatingemotionalstatespuilding suspense oeleasing itdramatically.

In the campscene thground note is Bnely emptiness, underscored by sounds of
ghostly footsteps and the incessanyurnful wind. In thesky, headlines and anti-
Japanessigns slowly fade in and out titerally fill the air with hate andoreboding.
Through the barracksindows theuserseeshistoric photographs of the crowded and
rough conditionf interneelife at Manzanar, but when sleaters thebarracks her-
self, they are empty but for theurmuring of thevanisheccrowds.
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Fig. 1. CampScenesSigns ofAntipathy

Beyond theghosts,however, is alapanese rooreadinginto a paradisegarden.
The internment camgisappears, the eyaveeps oubver apond, continuesver trees
and through @ass in théar mountains.

Fig. 2. Japanese Paradise Gar&aene

In the garden scene theswuntains, which hatbrmed such a formidable barrier
in the camp scene, unite thean-made gardewith thetimeless beauty of theatural
world. This sense ofunity with nature isdeceptive andemporary, amomentary
dream in thalull reality of camp life.Onceusers begin toxplore the garderthey in-
evitably trip atrigger thatthrows them out of thgarden andbackinto camp. The
mountaingreturn to theirole as anaturalbarrier.Users ardeft with the feeling of re-
sponsibility, howeverinadvertently, for havinglestroyed the dream of thgarden.

This cat-and-mouse play with constraints versus freedom, the apparent ability to
see or move endlessliersus a sudden blockagevidw or path, playwith the userss
feelings of frustration oempowerment, creatingmowerful tension andeleasecycle
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that add to the feeling dfama. Theébarbed-wireence, forinstance, isnvisible from
the middle of the camp it. Thepace isoppressive buseemsunbounded. If however
users try torescape,Z théencematerializes irfront of them. To turn theserss feel-
ing of frustrationinto empathy for thénternees<condition, thefence isenhancedvith
poems of exilewritten in English,Farsi(Iranian) andJapanesesomeactually written
by internees irthe camps, somfom classicalJapanese and Iraniditerature. The
user stands at the fenamnfronted with a narrativeoice thatunderscores theisual
and physicamessage of thfence: You too are a prisoner.

s not 3 prison make. B

that word doe

Fig. 3. Camp Scene:Rumi Fence-Poem

Sequentiabcenes arénked by operdoors ompaths thafunction asportalsinto the
next scene, arintuitive clue that workseven for inexperienced userd/hen users
cross such a threshold, tpertal slamsshut ordisappeardehind them.reating a
feeling ofloss, entrapment anfrustration ... just as it did for timternees. As in real
life, there is ngoingback. As inthe Internmenteven if there was neal alternative
users muslive with theconsequences tfeir actions.

Although thelooping structureof BeyondManzanaiprovides no truédeginning or
ending, itstill has apoint of maximum tension falwed by aperiod ofquiet resolu-
tion. In the evideowarZscene we play on tharigins of interactive3D technology in
flight simulators developed by the US militarydats current use in computgames
... and also dranian American fearthat theAmericanfighterjets used in the Gulf
War againstraq couldalso be used isomefuture conflict against IranUsers are
swept up out of an Iranian paradise garden b¥-aB fighter jet. Tumbling in theair,
they seehie garden now framdaly an internmentamp - and by the sights of the F-
15. Rather thatvecoming theall-powerful gunner, however, thaser has no control
whatsoeverpnce war startgou losecontrol ofyour owndestiny.
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Fig. 4.Video War Scene

The F-15finally passesleavingusers high in thair. They spiraldown to earth and a
poem, *Mandaldor ManzanarZappearsagainst theManzanadandscape. lasks the

mountains, windsearth and sky to beavitness to thehistory ofthis place called
Manzanar, so itstory mayneverrepeat.

AR e
¥ “May the md

williamson, whitney, Lone Pine, look:

Fig. 5. Verse 1, *Mandala foManzanar,Z byaraHoushmand
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Abstract. Voicemail is aneveryday form ointeractivenarrative that structures
my multimedia performance work,BirthData. This literary, theatrical work
raises questions hout interactivity in genresother than forms of computer

gaming. It providesexamples ofvays to make dierarchicallogical structure

more artistically complex,through abetterunderstanding olevels oflag, and

through the use dfmages,sounds and performativgesturesthat conceptually

link disparate levels othe voicemail tree. IrBirthData, the structure is the
content.

1 BirthData: The Structure of Time

BirthData is a multimedia theateyiecethat | created and grformed onstage in the
Black Box of theGasteig inMunich, Germany in2001. Theperformance wasarried
live by streamingvideo on the website of Location One, a gallen\New York that
specializes inonline/offline peformance’ BirthData is comprised of very short,
poetic narratives dealingvith birth, rebirth and resurrection. They are linked by a
hypertextual structure not usualigcognized asuch: thevoicemail tree. BirthData
begins as if amnonymouscaller, in the position of a user, hddled theDepartment

of Health for a copyf a birth certificate. Theecording beginseasonablyenough:

Welcome to the Fictioepartment of the Nework City Departmenbf Health.
If you are calling abouthe WesNile virus, press one.

If you arecalling aboutrodents presstwo.

If you are a mobiléood vendor press three.

If you arecalling about the resultsf a restaurant inspectiomegsfour.

If you are calling about documents pertainin@tahData, presdive.

For all otherinquiries, presssix.

1| wrote BirthData in English andperformed itin a Germartranslation by GunteZoller. It
was sponsored by th€ulturreferatMiinchen.Complete credits foBirthData and a link to
streaming video can Heund on mywebsite:www.marlenacorcoran.com.

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 252...257, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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Fig. 1. Marlena CorcoranBirthCertificate,1997, Cibachrome print, 30 x 19 in. Fragmented
images of airth certificate recurred in animateddeo projection as thetage set dBirthData,

as westruggledwith categories we oncthoughtwere fixed, such as raceplace, gender or
parenthood.

It is worth noting that &ocicemail tree is1ot merely passive, as | realizethen | first

called theactualDepartment of HealthNew Yorkers are a cantankerdog and by
categorizing theimostfrequentguestions andomplaints, the designer of theal-life

tree provided a snashot oftheir concerns aa givenmoment;from the perennially
popular rodents to theayores crackdown ostreetvendorsselling food. Thesecon-

cerns were broadcast by, and paty received by, the Department of Health. A real-
life voicemall tree is irfact interactive in twasensesObviously, itimmediately re-
sponds to the userss choice kaftton. Lessobviously, thetree itself,its units and

their order...will be altered in response to caller volume: how many people call in

2 The voicemail tree oBirthData, it must bestressed, is aork of fiction.
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about a givertopic, or about a new topic. The levelsimteractivity take place in
differenttime frames, however: one is fast amgtomated, whereas tlother is slow
and mediated biaumaninterpretation. Thisesults indifferentdegrees of lagwhich
might be exploited irmore complexrhythms thanthe usual rapid-fire computer
game. | decided to experimanith thegenre inboth form and content. For example,
the finalstage set dBirthData shifts thetime framefrom pre-recordediideo tolive,

as theperformerturns thevideo camera on herself.

Fig. 2. The interplay operson and text i& main concern dBirthData. The maskworn by the
performer andprojected as stage se$, made offragments of thestory manuscripts.Mask by
MarlenaCorcoran.Photo by Peter Graf

The second level of the voicemail treeBifthData directly addressesime: it asks
the caller to specify the timgeriod of the birth iquestion. A newoice, differing
from thefirst in gender, age andcal accent, announces: «If you were born between
1900 and1949, press two,Ztc. Onehears a beepsignifying that the anonymous
caller has chosen a time. Thextlevel of choices igpparently dégned to direct a
call to the appropriate database, dependinghencircumstances in which the caller
was born. Thehoices inBirthData becomeincreasinglystrange:

If you were born ira hospitabr institutionwithin the fiveboroughs, pressne.
If you were born at home, pretsgo.
If you werebornagain,press three.



Poetics ofVoicemail: The Tree-Structuredarrative ofBirthData 255

If you were born in a publiconveyance, ofand or orsea, or ora street owaterway
within thejurisdiction of theCity of New York, pressfour.

If you werebornwithin thejurisdiction of the Board of Correctiopressfive.

If you wereadopted anavould like information onsearching ourecords, pressix.

If you wish you hadever beemorn, pressseven.

If you were borrtoo late,presseight.

If your birth was noteported pressnine.

If you were born undesircumstances weannotimagine, press star.

If you are sure you can somehow makeainderstandpress ...

If you believe in the resurrection of the body, and the life ofubed to come ...

This list has internal narrativedevelopment, irthat it begins with thexpectedcir-
cumstance, namely, lirth in a hospital. With a slighforeshadowing jog to the
spiritual, itprogressefrom theaccidental to thenfortunate. Bynumberfive, | would
say: | mayhaveproblems, but | was not born jail. Six is ametacategorywhich
comments on thestructure of thedatabase. It is informed by thexperience of a
friend of mine whowvasadopted, and tried tiind his birth certificate.Apparently the
recordsfrom that era werelesigned precisely not teelp but to foilsuch a search. If
you wish you hadchever been born, you shoutdobably be calling different de-
partment. The next three grancreasinglydesperate andifficult to categorize. The
list movesfrom pastphysical birth through current feelings abaumessbirth to, in
this performance, ahorus of all theecorded voicesexpressing...albeit in tbendi-
tional...oupelief in afuture birth: the hope of the resurrection.

2 Wheress theJoystick?

| would like to address th@bjectionthat avoicemail tree ioth simplistic and rig-
idly hierarchical: compulsory ijust the sort of way we hopevill be subverted by
interactivenarrative. To this | have twieplies. One ighat interactivity ast is cur-

rently promoted seems to me edvscure ouawareness that oghoices insuch proj-
ects ardimited indeed. The limitatio extends to the tim&ame, whichtends to be
very short. Second, and thope mordruitfully, 1 would like to suggestvays in which
the voicemail tree oBirthData is rendered more artistilly complex by comple-
mentary,sometimesontradictory structures osound and image.

A voicemall tree isndeedtypically a two-dimensionalitop-down structure: certain
choices exclude others are worksonees waydown into thecategories. Oncgousre
down atlV.D.i.b., you are far removeftom, sayll.C.ii.b. The artisticchallenge is to
not only allow, bufoster,connections amonfgr-flung units. Tothis end,imagine a
Roman-numerabutline that did nokeep its categories separate; that did not lie inert
on the page. Imagine picking tipat sheet ofpaper andwisting it onitself sothat
unit x is nowright up againstunit y. This structurewould lookless like a logical tree
andmorelike an oak,an oak thatcould betwistedanew atwill. Thisturns a two-
dimensionathoughtstructure intaa three-dimensionalne.



256 M. Corcoran

Fig. 3. Shifting imagesof a baptismalgown (left) and abirth certificate (cente) continuethe
meditation onwater and writing, ashe performer writeswith a quill pen, acting out one of
manyforms ofrecord-keeping iBirthData. Photo byPeter Graf

This can beaccomplished byartistic or poetic means. IBirthData, there are two
main, recurring categories ofmages, soundand actions: 1)running water, and 2)
textual composition. Thejink story to story andmoment tomoment innonverbal
structuresthat differ from that of the voicemaitree. Briefly: The sound oftyping
groupsitself in ourminds with the sound of theerformercrumpling paper orwhich
she has performed treet of writing. Adreamy series ddlmost abstract images of a
crumpledbaptismalgown relates tothe crumpledpaper, or to theaind ofrunning
water. The vide@nimation of a childetandwrittenstory about a girl who disappears
brings us back to the performepsojected act ohandwriting, or to thdirst story,
about amissing girl who drowned. Therelentless lineamarrative of a Roman-
numeral outline isthus subvertedy organizationalstructures of sightsound and
action.
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3 Structure Is Content

It is intellectually andaestheticallydesirable in anartwork that the navigational
structure noseemalien to thework, butrather an integral part of tt@ncept. In the
case ofBirthData, the humblevoicemail tree, astructurefrom the practice ofpro-
curing abirth certificate inreal life, provides anavigationaldevice that is @lusible,
robust, andartistically flexible. It has thepotential towork acrossgenres,moving
from anenacted choice onstage tduactional choice,should |constructBirthData
as an interactivénstallation, as | had originally planned. In its opennespoigtic
reformulation, itscomplex responsivenesser time, and its adaptabilitgacross gen-
res, voicemail proves to be a sophisticaiase ofnteractivity.

Fig. 4. Marlena Corcorarfisher 7,2001, Cibachrome print. The first storyRifthData, *The
Real Susan,Z is about young woman who drowns, and the fate of hmdy on Resurrection
Day. Sound and image, too, establish the motif of the ocean.
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Abstract. LibroVision is anew way to provideaccess tanformation, one that
is oriented on thenetaphor of @ook andengineered bymeans of anntuitive
interactioninterface. The aim of the approadkscribed here is totilize books
to take advantage a@fcculturatedpatterns of communication fahe purpose of
digitally propagating information. lgoing aboutthis, primeconsideration has
beengiven to the development of antuitive and convenient system of user-
computer interaction, and tine accompanyingncrease inefficiency with re-
spect to understanding tlventent to bedisseminated. Tachievethis, content
is presented in théorm of adigital book. A video camera registers thmove-
ments of theuser standingbefore it andtranslates thennto navigation com-
mands. This work is one of the focal points of the Arsctidaica Futurelabes
R&D program: the evaluatiordevelopment and applicatiaf ephemeral inter-
faces.

1 Introduction

Over the lastwo decadeghere have been intensioets to conductinteractionwith
computers in wayshat increasinglyresemble patternsef interpersonal communica-
tion. Up tonow, themouse andkeyboardhave been thenost practical devices for
most applications, buhey presupposeertainknowledge andldlls, and thus limit
the population opotential users. Touckcreen useinterfaceshavebeen utilized pri-
marily in public s@ces and fointeractionwith the generalpublic; theycertainly do
simplify matters but always requitesers tacconformtheir behavior to computer tech-
nology. Developments in the field of computeision nowmake it possibléo com-
pletely eliminate anyhysicalcontactwith hardware since eomputer can btaught
to sseeZ andunderstandZ the humaiteencountersThis provides thebasis for the
development oAn ephemerdhterfacethat eacts to usersraturalgestures.

One objective of this work is to show that uaeceptance of a systemhigight-
enedwhen thetechnologyrecedesnto the background. Thasers come to the fore as
active agents; they are fraad unencumbered, though theyiddeed keep thvisi-
ble reins of controlirmly in their hands.This feeling ofimmediatereaction to userse
own movements argtesencendows theystemwith a nav experientiafjuality. The
immersion of the users is enhanced siheg behavior is mor@atural in theabsence
of artificial linkages to theystem. Thaiser isperceived by theystem andeceives
immediate feedback; in thigay, thesystem directs attention to itsetfere we see the

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 258...263, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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advantages ofphemeralinterfaces,systemsthat intelligently react to the presence
of visitors andransportheminto a narrative that thegcognize as thepshot otheir
own reality. With the possibilities of computésion, abroad spectrum of parameters
can be analyzed ariidcorporated taontrol thenarrative flow.

The concretghysical manifestation of thiibro Vision prototype constitutes an at-
tempt to usethe above-describedhterface design tomplement thetried-and-true
*bookZ metaphor in digitdbrm aswell as to create matural andhttractive mode of
information retrieval that iswell suited to thedissemination ofnformation in the
form oftexts and images.

2 Computer Vision

Computervision refers to theanalysis of certain parameters diital graphics iles
(for the most partreal-time videdfiles). Computer visiorsystemsusually workwith
filters that reduce the videsignal to relevaninformation. ForLibro Vision, it is nec-
essary talifferentiatebetween a usersmovements and motion ithe background of
the image in order tthus beable totranslate movementithin the camerasdield of
view into navigationcommands. The key here is that the usponentering thecam-
erassfield of view, beable toperceive on thenonitor screen aeactionthat is directly
associated witthis/hermovement. LibroVisiorconstitutes aimple demonstration of
ephemeral interaction, but ofuture R&D efforts will be expanded tanclude more
complexinterconnections between analytical parameters and reguiterns of the
system in order to make for morabtle and, atthe sametime, struer-to-lifeZ control
of the system. The user ought get thefeeling that thetype of movementhie/she
makes(quick/slow, expansive/restrained, et@hgenders aommensurate reaction on
the part of the system. Suchsgstem can thebe implemented fomteractive and
evengenerative storytelling

3 Virtual Books

Actually, visualizations inbook form are nothingnew. Such applications areften
found in thecontext of museumand exhibitionsto presenespeciallyprecious arti-
facts or works ofart. Most exampleaitilize commercially availablesoftware like
Macromedia Director or Flash, aritiey typically consist of thesameelements: a
Macintoshplatform, high-resolution digital scangpuch sensors or buttons, and, in
some instances,animation sequences taimulate theturning of thepages.Virtual
books arealso usedo direct attation to static objects thatould otherwise be easily
overlooked. The sense @dscinationgenerated by thenimated movements of the
pages of a book hgwoven to beparticularly effective in thgrocess ofocusing at-
tention. Thebest-knownexamples ofvirtual books arethose in thesTurning the
Pagesrojectdeveloped at th8ritish Library in London. Historical documents were
digitized and lavist8-D animation sequencesere produced for thevisualization of
the turning of thepages in order to pvide libray visitors with virtual access to the
pricelessoriginals. Anumber of variations of «Turning thRages4itilizing a variety
of differentinterfaces hasincebeen developed. loontrast to thepproach wédave
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beenpursuing,prime emphasis inTurning thePagesZ is placed on tfathful repro-
duction ofbooksthatactually exist. Furthermore, the terminals in the British Library
are operated viuchscreen.

4 Libro Vision

LibroVision combines a virtual booWith an ephemerainterfacebased onimage
recognition. As originallyconceived, itgprimary area ofapplication waghe digital
presentation of printed matter (the prototypas developed fopresentingSAPes In-
novation Report2003); however, instead gfist faithfully reproducing such docu-
ments, the graphic material would be accompanied by complementary video material
and interactiveelements. The initial Librd/ision prototypes have ultimatelghown
that this platform is aappropriate one fadisseminating anthediating theencounter
with a broad spectrum ofontent. Throughout thprocess oflevelopmentthough,
attention was not foces chiefly oncontent but ratheon intuitive interactionwith
the medium. Accordingly, thenly functions thahave beerimplementedare those
that are self-explanatory in the context of the encoumtértheinstallation.

The book metaphanstantly evokes on th@art of users &eries ofimpressions
and patterns of behavithat havebeen learnedhrough theprocess of dealingvith
real books and arelso solidly rooted ona subconscious @motional level.This be-
gins with thebookes cover. A closed book arousmsiosity. It isimmediatelyclear

Fig. 1. User Interface
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that thisbook contains content or information that the individual encountering it is
calledupon todiscover. And by means of suitable labeling, these expectations can be
channeled evemore precisely.Whether thdront orrear cover isisible indicates the
direction inwhich thetext is to be read,atleast inWesterncultures.

A consequence dhis visualization irbook form is an upgradingf the status of
mereinformation byendowing itwith an emotionalquality that carbolster theproc-
ess of disseminating the respective content. This emotional qudiitstisrenhanced
by the distinctiveness dhe interaction. In contrago otherforms ofvisualization,
users can virtuallgrasp thendividual pages ofthe bookin their hands. As absurd as
it may appear, the absengka tangible interfaceeems tanake the connection to the
virtual object considerablynore reathan, forexample, in thease of douch screen
solution. Whenobserving how userdealwith Libro Vision, we notice thamany of
them instinctively perform graspingmotion with their thumband indexfinger al-
thoughthis has absolutely no impact on the interaction.

Zoom-in Area

A red square follows
the hand's movements.

Areas in which the user
can take hold of

(and, in turn, let go of)
a page of the book.

Fig. 2. Image RecognitioiCalibratingScreen

5 Interaction

For interactionpurposes, twalifferentmodes arevailable. Gesting with thehand
from left to right (orvice-versa)turns thepage in thevirtual book. Butwhen the
userss handlowly approaches a page, thage isegistered andemainslinked to the
usereshand until theusermoveshis/herhand to theoppositepage. Instandardmode,
the user can activate the zodamction by positioning the arrow symbol (cursor) di-
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rectly on top of abuttonlocated at the top of the scredowever, this also takes
place automaticallgyvhen theusergetsvery close to thescreen,thus corresponding
to a naturateaction to arindication of wanting tabserve something igreatedetail.

6 LibroVision Setup

Plasma Screen
]

Videocam

e

Fig. 3. Setup

7 Hardware

1PC
ProcessorPentium 4, 3 Ghz
Operating SystemVindows2000/XP
Main Memory: 1 GByte RAM
HardDrive Capacity:80 GByte
Graphic Card: ASUS V9950 Ultra, 256 MB (nVidia GeForceFX5900 Ultra-

GraphicChip)

1 Camera
Philips ToUCam Pro I

1 Display _
PIONEER 502PDP-503MXEprofessionaplasmadisplay

Cables
1 USB extension, 1 long cable with a 3.5 mm stereo jack plug on each end, 1 long

VGA DSUB monitorcable, 1 long power cable



Libro Vision: Gesture-Controlled Viual Book 263

References

1. <Turning thePagesZ British Library, http://www.bl.uk/collections/treasures/about.html
Forsyth D. A,Ponce J.Computer Vision .A Modern Approach.Prentice Hall,2003
Norman D. A.: TheDesign OfEverydayThings. Basic Books]1988

Hofmann J.: Raumwahrnehmung virtuellen Umgebungen ... D&influss desPrasen-
zempfindens inVirtual-Reality Anwendungen fur denndustriellen Einsatz. Deutscher
Universitatsverlag, 2002

Wardrip-Fruin N.,Montfort N.: The NewMediaReader. MT Press2003

Johnson S.: Interfadgulture. Basic Books1997

Pown

oo



DinoHunter: Platform for Mobile Edutainment
Applications in Museums

Axel Feix, StefanGobel, andRene Zumack

ZGDV Darmstadt e.V., Digital Storytelling Department,

64283DarmstadtGermany
{Axel.Feix , Stefan.Goebel, Rene.Zumack}@zgdv.de
http:/mww.zgdv.de/distel/

Abstract. Based on the glob@inoHunterscenario thigpaper introduces <Di-
noPickZ and DinoQuizZproviding Storytelling based Edutainment applica-
tions for museumausing mobile devices(PDAes). Both applicationsare real-
ized asinteractivelearning applicationenabling museunvisitors such askids
or pupils tolearn about the world oDinosaurs vigpicking on dinosauimages
or via amultiple-choicequiz game. hitially theseapplications havebeenreal-
ized as fatclient applications anaurrently arebeing transmitted to thin client
applicationsusing W-LAN and the Ekahawpositioning @gine for locating us-
ers and streamin@pen GL da of animateddinosaursfrom arendering server
to clients.

1 Motivation

The global aim of DinoHunter i® develop integratedoncepts for mobiledutain-
mentapplications fomuseumsFrom thetechnicalpoint of view, Dino Huntercom-
binescomputer graphics technology wilhteractive Storytelling, usenterface and
userinteractionconceptsuch aids Innovation or momunémobile museum navi-
gator) [2],[3],[5]. Recently a sebf DinoHunter aplications such as ¢DinoSim
SenckenbergZ ebinoExplorer SenckenbergZavebeen developed anéalized for
the Senckenbenguseum irFrankfurt, Germany[6]. Theseapplicationgprovidelocal
interactiveapplicationglaced orinfo terminals infront of dinosaurskeletonswithin
the museunm(DinoSim Senckenberg) direely available fordownload on the muse-
ums websitgDinoExplorerSenckenberg).

The next developmentstep of theDinoHunter series povides methods and
concepts tdransmit thesdocal scenarios tanobile applications in theorm of rallye-
like learning andquiz-games enablingsers tolearn about the world of dinosaurs
using mobile deviceswalking around in thenuseum and ¢eng additionalinfor-
mation.

S. Gobel et al. (Eds.): TIDSEDO4,LNCS 3105, pp. 264...262004.
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2 Mobile Scenario

The mobile scenarioonsists of threemajor componentsFirstly a rendering and
animation server isised asbasic platform for thegeneration of walking diosaurs
such as T-Rex and Diplodoctisr DinoSim Senckenberg. Thgenerated Open GL
data ofwalking data is seamed onW-LAN basis tomobile devices (PDAss) and
thirdly the Ekahaupositioning engine isised to locatenuseumvisitors within dino-
saur halls vieaccesgpoints: Hence, theosition ofvisitors is used tstreamselected
data corresponding dinosausskeletons placed ifront of theusersview point.

In principle the Ekahau Positionirigngine is primarily used fondoor tacking,
but could be also usedithin outdoorapllications. Thecompletearchitecture of the
positioningservercontains a PC, PDA and providasset TAGlocation coordinates
(%, y, floor) and trackingeatures toclient applications. EPEhcludes a stand-alone
Manager application for drawing the Ekah@xacking Rails,recordingsite calibra-
tion datatrackingwirelessdevices on map, and statisticaipalyzing thepositioning
accuracy. The maiadvantages aresage in anyW-LAN scenario, thepossibility to
locate over 100devices per seconfinulit-user), a puresoftware solution (noaddi-
tional hardwareneeded) and thially integration in onestandalone-server. Altogether
EPE guarantees ~ latcuracy and enables visitor trackinghin both indoor and
outdoorenvironments.

Fat ClientScenario:\Wihtin the client/serverarchitecture the fatlient has all its in-
formation andapplication on boardnd performs théulk of data processing opera-
tions. Despite otheuser-trackingvia Ekahau no W-LANunctionality is recessary.
The main advantage is thedchclient isindependent and doesmeed to takeare
aboutnetworkcapacity overload. Further on thsed technology isiuchmore sim-
ple. On the otheénand, themain disadvantage is, thifaere is nachange to establish
collaborative avironment using@mmunication amondifferentusers/visitors of a
museum. Additionally, theomplexity andunctionality of fatclient applications is
limited to thecapacity angberformance of PDAardare.

Fig. 1. sDinoExplorerSenckenbergZ and sibSim Senckenbergdeveloped for the Sencken-
berg museum inFrankfurt, Germany.
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1. Model ereation and calibration
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Fig. 2. EkahauPositioning Engine.. globascenario(right) andaccesspoints for computation
of position of use(left).

Opposite to the fatlient scenario, thehin client scenario allowsomplexapplica-
tions shifting computation capacity ta server and streaming exclusively temporal
data (results of computation) to the client. Although the thimclientusuallyrefers
to software, it is increasingly uséat computers, such amtwork computes andnet-
PocketPCghat aredesigned to serve as thkents forclient/server architecturehin
clients could occur in the peculiarites oftwork PDAs or mobilephones without
expensive hardwardiereby, all these clientsave theability to receiveinformation
such aswveb-sitesjmages, movies or evedd-animations via streaming.

From thepracticalpoint of view andwith regard topossiblebussinessmodels for
museums thecurrently the thinclient scenarion ismore favorable due tdimited
hardwarecostsallowing visitors to bring their owrlevicessuch as PDAss or mobile
phones.

The following section describeDinoQuizZ andsDinoPickZ as representatives of
mobile museum applications in a technical manner.

3 Reference Applications

DinoQuiz isrealized asmultiple choice quiz gameusing HTML for PDA program-
ming purposesHTML has been selected due to tifiéct that the Microsoftnternet
Explorerinitially (default) isinstalled on eactPDA/Pocket PC antlVindows CE as
operating system and niwirther extensions or additional installations sdftware
have beennecessaryThus, DinoQuiz hadeen developed angstedwithin a very
short developmenghase in @ouple ofweeks.Developmenthanges oextensions of
DinoQuiz areeasily tointegrate using WYSIWYG editors for GUI programming.
Further on, various stylsheets angredefinedstories andstory frameworks for the
differentuser groups (kids, pupilwith differentages andknowledge background or
elderly peoplewith more or lesexperience in the usage of shigh-teebuipment?)
are provided byDinoQuiz enablingmuseumpedagogues aeachers tdouild their
individual stories adopted to thadividual andspecific situation and user needs.
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Fig. 3. *DinoPickZ forlearningaboutDinosaurs vigicking parts of theTriceratopswith a pen
(left, middle) and <DnoQuizZ (right)realized asmultiple choicegame on a PDA.

On the othehand DnoPick has been realizex interactive learning ganusing a
pen as spicking deviceZ. DinoPitlas been implemented witmbedded \dual C++
and the Gam@PI (GAPI) provided by Mcrosoft. Figure 3 shows thbasicprinciple
of DinoPick: Users carselectregions of aTriceratops (skeletondnd thoseregions
are higlightedand texturedvith images available in litle database.
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Fig. 4. Development oDinoPick usingembeddedVisualStudio 3.0 a®API.

In addition, predefined audicsequencegvoices generatedwith AT&T speech
software) provide auditivenpressions andxplanationsabout anatomic components
of the dinosaur. Th®inoPick demonstratobases on a&ollaborationbetween the
Storytellinggroup andZGDV Darmstadt and ATIP [4] as specialists $peechtech-
nology providinga multimodal platform.
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Fig. 5. «DinoMobileZ streaming DinoExplorerZOpenGL-datavia W-LAN to PDAes.

Both DinoPick and DinoQuiz are configurable fdifferent user groups (age,
knowledge background, culturatetgphors, etc.) andanguages (currentlserman
and English). Furthedevelopmentsnclude theextension of thaunderlying knowl-
edge base fdbinoQuiz andstory modelenhanced by methodic didactspects.

The nextstep inthe multi-spreadedinoHunter developmentrocess is the im-
plementation of arinteractive client Interactive Client tdgew a reconstructed dino-
saurfrom all sideswith «flesh andskinZ [1]. To archieve thisgoal it is necessary to
establish &roadband staming of a real-timeenderedvirtual dinosaurmodel aug-
mented toa realdinosaurskeleton.Hence,visitors canwalk around theskeleton and
view the dinosaur from varioymint of views. Thescene is rendered on a server and
streamed to a PocketPC eren a modermobile phone. Thisenables the user to use
all shader technologiynplemented on thserver-hardware on its own mobile device.

4 Summary and Outlook

DinoPick and DnoQuiz describe the latest applications developéthin the wide

range of DinoHuntescenario. Based on the lodarminal applicationDinoSim and

DinoExplorer as 3Dsearchgame ina virtual museum, bottdeveloped for the
Senckenbergnuseum in FrankfurtpinoPick and DinoQuizprovide methods and
concepts fomobile dinosaurapplications First demonstrators for thosaobile appli-

cations have been realised anduccessfullytested. In ddition to feasibility tests,

further usabilitytestswill take placeduringspring and summei0R4.
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Further trends of DinoHunter developments aim at collaborative scenarios for
visitor groups such as families or school classes. Thus, a new genre of edutain-
ment applications for museums combining traditional, linear museum education
and (collaborative) video-games might be created in a long-term.
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Abstract. In this paper wevould like to introduce ourapproachtowards the
integration of place andhedia technology. Ishould serveas a proposalthat

takesinto account the significant role of th@ace itself as anedium and dis-
cusses thpossibilities and tasks afiediaintegration inthis contextWe would

like to call this approach location sensitive, because in maint of view, the
characteristics dflistinctive locations demandor sensitivetechnologicalinte-

gration as well as sensitiveelection ofdisplayedinformation.

1 Introduction

Scientific research proved to be vesyccessful in combiningtate of the artechnol-
ogy with historical sites and places [2, 8, 7] Withoutevaluating theespectivefind-
ings anyfurther, atieast twohypothesesould be drawtfirom this:

« The combination ofocation sensingtechnologies and information delivery sys-
tems has a potentighat goes farbeyond theapplication of in-camavigation sys-
tems.

+ Sites anglacescontainmorethanthere is obvious.

While thefirst thesis might provétself in the neafuture, thelatter became a strong
stimulus for our workwhile facing thequestion: «If the distinctiveness of a place
matterswhat surpluscould be generatealy theintegration of technology?Z

Since the atique, historical andmythological notions oplace and & accredited ef-
fects tohumanthoughtrelate closely to the term sgenius locisundoubtedlythis
metaphysicakonnotationavoids itselffrom being definedin scientific dimenmns.
Nevertheless, théerm addresses amherentproperty of adistinct place to be per-
ceived without further mediation [10]. Therefore the concept dhe egenius locie
might seeminappropriatefor theintegration of technology no specific surplus could
be created as the plaiteelf tells or endleseverything thatould betold or enabled.
Anyhow, aslight possibilityexists inthis case: Ifmediationthrough meas of tech-
nology is unnecessary even impossible, theombination oblace and technology
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couldhave thepotential topave the way for thereation of theessential aentionthat
is necessary fosuch experience.

Another point ofdeparture for setting up a concept to the renaissance of the place
under thdight of technology could béound in thework of the philosopher ansbcial
scientistWalterBenjamin. AlthougHargerparts of hisvork remained dragment, his
ideas andhoughts arestill a grecioussource for ananifold of scientific disciplines
[6]. A detailedintroduction oreven overview to the work &enjaminwould go be-
yond thescope othis exhibition paper - althougfurther contemplation might prove
to be venyfruitful andwill be taken into account féutureprojects.

Besides hisoften cited publicatiorrThe Work of Art in the Age of Mechanical
ReproductionZ [4] anthe interrelatecconcept of the eauraBenjamin spenabout
16 years of his life toifish hisopus magnum: Tharcadegroject[1]. Challenged
by the distinctiveness of thglace - in hiscaseParis as the gdtal of the perished
19" century - Benjamirtried to work out the features of th@acefrom the perspec-
tive of his presence, th#930s. Aprocessquite similar to what we want taachieve.
Paris itself became fdBenjamin, as &hlogel puts it, asingle placewith a three-
fold meaning: stheplace ofinspiration (orawakening), gplace of remembrance
(the traces of the perished capital of #98 century) and th@lace,where the work
of realisation could be accomplished Z [9]. Again, no plans for mediation are
given,insteadBenjaminsconcept of thevirtual Parisdenies, according telacLaugh-
lin, the possibility to be represented oaphed by anyneans otechnical reproduc-
tion, becaise Benjamire[...] describes aexperience of Paris itself asvatual me-
diumz]8].

In contrast tahe ideaof a egeniudocie, obstacles fomediation arenot founded in a
mythological concept, butesides otheaspects also in the shemsmplexity of the
subject. The preseptace is formedy the course dime, thechange of its parts in
time as well as the change in combination of its parts losg)eeconstruction and
transformation of its parts ... andhifstory ofthis changeitself. Whatbecomesvital
is not mediation buhitiation, anassignment fowhich Benjaminchoseanothemlace
and its functions: The Bibliothéqudationale, wherehe spent years dhifting
through theevidence of gast stillpresent, working out his way to theapk.Never-
teless,this initiation is determined by the way one chooses forirgellectual ap-
proach and beenes herefore subjective.

Takinginto accounthese two examplesur secondhesis needs to befined: If the
place itselfoecomes the medium, tistatementSites andplacescontainmore than
there isobviousZ beames obsolete. Aappropriateshift in theright direction might
be given by definingThe content ofsites and places isvident tothose who are
willing andpreparedZ.

2 Towards Location Sensitive Media Integration

Based onthesefindings and the refinethesis, a few postulates for location sen-
sitive mediaintegration can balisplayed. In oumpproachtowards locationsensi-
tive mediaintegrationfour distinctive, but highlyinterconnected elements are com-
bined.
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2.1 Narration

Centraltask of thenarration is to guide theisitor in such a way, that hbecomes
capable to realiz¢éhe specificdistinctiveness ofhe place Emphasis has to be put on
unobtrusivescratches and sligmarks, aghey embodyhints on the past in thares-

ent. A successful narrative approach seduces the visitor to commit eye-work ...

disclose the parallelisrof past gondayer by layer. Assoon as thevisitor startswith
this work, the narration has teetreat in thebackground, althoughwilling to give
information ifaskedfor.

2.2 Representation

If the place itself is thenain medium, the representation habéoas gentle and obtru-
sive as possiblavhile still capable toillustrate thenarration. Less becomesbetter.
Large scale Maitors and highlyafflicting mediadistract far too much from thglace
and its features. A carefgklection of scalmZ media becomes necessary.

2.3 Interaction

Following thecharacteristics dibcation andspace,interaction has to take place in a
way that it almost vanishdsehindthe eye-worktask of the visitor. At its best, inter-
actionfollows thebehaviour othe visitorwithoutrequiring additionalnput.

2.4 Production

The element of production involves in thiase the process sétting up thenarrative
and itscorresponsive parts agell asthe requiredmethods of selection, edition and
refinement. Anadequatgroductionwould alsoinclude procedures for thentegration
of subjective contributions of vters, thereforeenhancing the value of th@ace by
additional meanings andnterpretations .reflecting the manifold and plurality of
denotations ofhe place.

Depending on the task ... the place and its characteristics as weltlesirduaccen-
tuation ... variouways ofintegrating the escribedelementscould befound in our
exhibits andtheir featuresAlways emphasising one of tredlements, bunevertheless
with a combination of théour.

3 Exhibits

All exhibits were realised by the usagktransgo,a softwaresolution developed by_
transformat. Theverall system idased on apecific scontextmanagement systemZ.
By this approachspace anadontent careasily be merged. Theterface letse.g. the
curator of arexhibition drop audio- or video files ospeciallocations orexhibits. The
visitor finds media in space; he hasthing to do but to walk through the exhibition.
No machine needs to lmperated oiactivated ... the content becoroestext sensi-
tive.

to
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Fig. 1. Scheme otlient/serverinfrastructure,content servestrems mediaccording to the
acquiredocation by the positioning engine

The fundamentalechnology transguses is &/LAN positioningengine patented by
ekahau. Thesite has to be covered at places by (at least) three standsvt AN
accesyoints (ap). They deliver theontent to the visitor antheir signal strength is
analyzed forthe positioning.After calibrating thesite, the PDAsends the received
signalstrength of althreeapes to theositioning engine, whicinterprets it to a local
position anchands itover to thecontentserverwherefrom thecontent issent back to
the PDA. After oncechosen apecifictour the visitorgets thecontentaccording to
this choice. Interactiondoes notiake place on the machine but irasp. Thevisitor
interacts by wiking through the room.

The TIDSE exhibit shows threddifferent examplesthat all make use of theame
technicalframework whiletrying to demonstrate our concept of location sensitive
mediaintegration.

3.1 Interact

Being one of thdirst applicationsdevelopedunder usage of the trans§g@amework,
this exampleacts as a sample for the possibilitiesusér interactiorand usebased
production. Thevisitor is asked toparticipate. He can easily drop notes, leewm-
ments orstart a locaon-based discussio®hown as aexperimentaliniversity proj-
ect epinworldZrepresents the idea afGeographicalVebloglnterface.

In contrast to the mobile phone locatibasedservicesthis prototyg opens up the
feedbackchannel,communicatiortakes place! The licendeee networkshows new
connections angossibilities ofocal communication.
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Fig. 2. Pinworld - ageocodechotecommunity

The touchscreerinterface opensip specialways of using thenachine and interacting
with it. Also thetype ofcommunication witleach other isised in anotheway, small
handwrittennotes let the systeappear as a non digitpbst-it box,sametime anach-
ronistically and personally.

Using the Network fopositioning, contendistribution and per-to-peecommunica-
tion shows thebasicidea of aframework formobile gaming applications and collabo-
rative platforms.

3.2 Documentation

The second example makase of the transgo framework in thaus am am horn
application,shown as it isunning inWeimar in thefirst bauhaus building. The PDA
screenshows for exampléurniture design as it was dhis place in1923 but gotost
during 2nd world war. In onmom the visitolfinds avideo of an interviewwith the
architectGeorgMuche alsothe inaugurabddress of aexhibition is storedright be-
side thepaintings.

The applicatiormakes avirtual tour in real spacgossible. The Visitors gets an im-
pression of the story of tHeouse and th&nctionality of the transgsystem. Imple-
menting theMedia Layershows historyin place and enables new experience. As a
side effect, themuseum isable to gatheusefulinformation abouthe visitingtime
and the routes thesitors takeinside the house. On a nestepfurther buildingswill

be integrated to one Weimamalkabout.

The transformation dhis applicationfrom its original place to th&IDSE04 ehibi-
tion makesapparentthat the displayedharration,interaction andepresentation de-
mand fortheir intended context, thereforeating a certaitonging to reunite the
now broken connectiobetween placand echnology.
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Fig. 3. WLAN positioning enabke locativemedia

3.3 Experimental

The third example of the exhibit showsedia collages o$ound,image andvideo.
They arebrought to special locations or socalled islands, represented by small
modular interventionspread over theoom. ntent isgenerated by experimental
artistwork, duringworkshops and traveling.

Fig. 4. A media layeover publicspacesontainsbackgroundnformation

This experimentalayer isshowing the diversity antlexibility of the transgosystem
and its carefulapproachtowards production. Storylinegrtually link differentloca-
tions and can bé&llowed by using thePDA. By choosingspecialroute, the visitor
can interact andffect thestory. Narration anéhteractioncorrespond in a new way of
storytelling.
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4 Conclusions

In this paper wénave pesented ampproachtowardslocation sensitivemediainte-
grationthattakesinto account the features of thiace as anedium of itsown. Three
examples for thispproacthavebeen set up tdemonstrate itstrengths and virtues.
Future efforts will be put odeveloping thisramework towards eeliable and adap-

tive theoretical approach.
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Abstract. In theme, this experimental artwork deals witfjoarney ofinterac-

tion betweendisembodiedhoughts,memories of a situation in which person

undergoesdevastating mental andmotional changes to @ammodate the re-
peated loss of loved onesttncontrollablecircumstances. The overlyitigeme

is evaluating the struggle faontrol of theuncontrollable. Thestory uses ex-
periential user-driven plotconcept, aplot model based orhe philosophical
theory ofdeconstruction as a basis for designing the interastigeaario.

1 Introduction

In theme, this experimental artwodealswith ajourney ofinteraction between dis-
embodied houghts,memories of asituation inwhich aperson undergoes devastating
mental and emotional changes to accommodataepeatedoss of lovedones to
uncontrollable circumstances. The overlying theme is evaluatingfrtiggle for con-
trol of the uncontrollable. Thetory useexperiential user-driven plaioncept, glot
modelbased on the philosophical theorydetonstruction as a basar designing the
interactive scenario.

2 Story Concept

Monotony is an interactivestory in which the user has ameaningful experience
through ognitive interaction with redundantsymbols, text, sound, andimagery.
Theseelementgepresent atory which has beetlesconstructed intpieceswhich the

user carthen interpret. This story was devised as a demonstration of a creative solu-
tion to theproblem ointeractive narrative. Theoncept waso utilize the philosophi-

cal idea of deconstruction asn@etaphor for interactivity. Rathéhan presenting a
linear story, thecompleted worlattempts to presemlements of the story in disem-
bodiedfashion sahat the user caexperience them aridterpret thestory bythrough
association. The goal wasdoeate a storyspace which allowed the user to understand
meaning through aontinuum rather than the more traditional way of directly being
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told the meaninghroughlinear, multi-lineartechniques or narrationThe totaleffects
of interacting withthe storyshouldyield an emotionatesponse within the user.

2.1 Reasoning

The reasorthis approach habeen taken was tpush thelimits of the medium, not
necessarily in a technologics¢énserather as a medium of interpretation. The nature
of interactive media isinique in that it can be usedth a newphilosophicalframe-
work. Deconstruction is the moappropriate approadb interactivemediabecause it
exploits the nature dhe medium by advocatingontinuous interpretation arfdee
exploration. Regardless of the margttempts tocombine the twojnteractivity and
narrative arédwo conceptghat do not mix in aneaningful way. The result ofixing
interactive narrativés often adomination of eitheinteractivity ornarrative. When
utilizing new media, artists and designers masbgnizethat in order toexploit it, a
change inperception isrequired. @er philosophies such as the structuratisin-
straints of narrative mudie released in order to alloker such an aesthetic to de-
velop.

2.2 Significance

Understanding thereative possibilities is conveying meaningithin new media is
important because theseedia represent language for culture to be communicated.
All forms of stories anccommunication are encodedth ideas,tradition, andenter-
tainment aiding inthe socialization processhaping the waypeopleidentify with
themselves antiheir environmentNew media hasnechanized the storytellgito data
that is easily copied, distributed aadsorbed transcending historical barriers of time,
and geography. Journeyirigto to storyspace encased byformation networks in-
volves partaking in a world aimulation ormpseudo realityWith a dismemberedto-
ryteller, culturalmemory isfragmented intowhat mayseem asmeaninglessdata
floating throughout. It is theesponsibility ohew mediadesigners to understand and
adjustthemselves to thphilosophicalparadigmshifts in culture to make use of the
gualities of new media storytelling.

3 Traditional Narrative

Traditional narrativeplot structure involves: »@osition, rising action,climax, fdling
action and resolutioriThese areypically mostimportant elements aftory andmust
be adhered to sequentially. Monotonyswigist writtenusing this plotstructure,then

it was deconstructed iorder toconvert it to an interactivetory. The story was de-
constructed into éasicsceneplus onestartinginterface. Theemotional elements of
the storywere deconstructedrom their «literalsrepresentations to moedstract repre-
sentations consisting of sounaimation,text, metaphor and color. The characters,
timeline, language anglot havebeendeconstructeddisassembled) into basic colors,
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sound an animationMany metaphors have been utilizedaitow the userinterpret
the storythoughassociation.Deconstructing the initial story broke down the linearity
and narration of thetory toallow for interpretatiorof the deconstructegieces.

4 Deconstruction Process

Deconstruction is aomplextheory, but can beimplified into 4 requirements: rever-
sal, displacement, un-closure amddeconstruction. Revsal meansthat things that
are binary oppositésuch as good vs. eviBnd thehierarchy oteliefs thatsupport
them must beaevealed. Thigeversal shouldeveal theironies and inconsistencies
within the hierarchy thus, transforming therceivedrelationship of the binary oppo-
sites. This continuous transformaticadlows for manyreversals resulting in break
down ofthe hierarchythereforeexposing the assumptions tregupport it. Following
this, one must return to tretory with a new perspective. #tis point, thehierarchy
has been displaced and canloogerreturn to its originaffixed structure. No new
conformity can be inherenthile traditionalnarrative perceives binagppositions as
stable thingswithin narration, deconstruction sedbem as aorganizedswithin tran-
sience. In order for the reversal to occur, deconstruction nenmstinun-closed. This
un-resolution is aontinuum allowing forinfinite interpretations.Nuncio describes,
*There is nomovementfrom beginning to ed but everypoint could be a beginning
and end and even viewed at t@mepoint in everydirection.ZRe-deconstruction is
then the principlehatallows deconstruction to take place all over again.Z

4.1 Experiencial User Driven Plot Concept

When this theory was applied amadel forinteraction,some termsvere changed for
clarity. The new model ireferred to agxperiential User-Driven Plot. It involves six
possible stages comparable to deconstructiorexposition, associationgdiscovery,
reversal re-exposition, and exit.

Expositionis when thauser enters thstory space for thérst time in order toexplore
its contents. In the above diagrdt is represented by tHargest red arrovon the
left. This stage can begarded as thieeginning of thestory. All points of the story
can be considered expositibecause it is theontainer for thestory. Thisphase is
primarily making observations in thetory suchas imagery, soud, text, etc. Asso-
ciation is when thauser begins temake sense of @pply logic tothe elementthey
haveobserved. This logic is appligiroughassociationdetween thénformation
they haveobserved andreatefoundations for thetorytheywill experience.Natu-
rally, the usewill discover incomplete piecesinformationwhich createsonflict in
the their mind. This sense afinclosure will prompt the usév solve theconflict by
searching for morenformation orinventingtheir own resolution. Thistage isdis-
coverybecause thaser feels they havesolved a portion dhe information in the
story. Reversal is the point after the ub@is uncovered perceived a struthor solu-
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tion in the storywhich changes theperspective on theformation that they have
already gatheredyowever, this truth ises otheiquestions. Theiser hassomesense
of resolvefrom theinitial discovery butloes nothave acompletepicture of the story.
Then the user must move into tRe-Expositionphase,where theyre-evaluates the
initial information and may return to the initistenes in order tmake observations
again ordiscover newinformation based on thdruth uncovered in theliscovery
phase. From here the process of associatidiscovery, andeversalwill unfold again
in their respective orders. At artime the user caohoose tcExit the story whenthey
are contenwith the informatiorthey haveunraveled. Exit is a variablage where
the entry is not.

Fig. 1. The point of entry isepresented by the largestow on thdeft. The differentcolored
regions represerdifferent stages of the userexperiencewhile the arrowsrepresent the order
in which they areexperienced.

4.2 Pacing the Story

Essentially, thgpacing of thestory isdetermined by theseres motivatiorto discover
new things. The navigation Bth exploratonand usefriendly where the usecon-
tinuously goesover thesame scendsoking for moreinformation. The information

is exploratorybecause the user caontinuouslyrediscover the same elements, but
with new perspective. Thénformation is user friendly because in and of itself it
remains consistant. If the user returns tscenethey will find the samesstuffZ but
upon their rairn, will understand it in a new way where ttemswill contain a new-
foundsignificance.
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4.3 Thematic Control

The key to guidinghe user and aintainingthematic controlbver thestory is to
present rdundantinformation indifferent ways. Foexample, ifthereis important
text in the story, perhaphis text couldoe presenteth severalforms: 1 aswritten, 2
as dialogue, &s reavealethroughsymbolismwithin the story onseveraldifferent
scenes. This technique waspplied to Mnotonyusing thepoetry. In onescene, a
voice of a charactestates te emotionaleffects ofcancer, whereas ianother scene,
images oflifferenttypes of cancecellsdisplayed. Stillyet, anothescene invives a
poem,written in text abouthe effects of ancer. All 3 oftheserepresentations are
the samehematically, but will engagtine user in dferent ways.

4.4 Relation to Traditional Plot

Experiential User-Driven Plot borrowisom traditional narrative plot in that it has
observationstages andliscovery, but thelramatic arc idriven by theuser, not the
sequence afvents. In addition, it has beemodified toinclude the ideas afecon-

structionthereforemaking room for interactivity. Thesemodificationsare necessary
to realize and exploit new media.

Fig. 2. The storyspace igepresentedbelow with the gray spherewhere thescenes areepre-
sented bygreenspheres.
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4.5 Interaction Scenario for Monotony

Upon entering the story spadke user idacedwith an interfacethat allows them to
access any dhe scenesiitially. Within each scene, amib scenes atepicted in the
enlargement, that onkgveal themselvesroughinteraction.

Within the subscenes, the user is allowéal reverse at anytimback to the initial
screen and totherscenes, buthey must keep exploringtliey want to uncover addi-
tional informationwithin that scene. Navigation andplot have been depicteskpa-
rately to emphasize that thExperiencialUser-Driven Plot model can occur at any
point of interaction. It is not to beonfused as navigatidtself, rather it is aognitive
model.

5 Conclusions

In combining theExperiential User Driven Plot Concepith the interaction model
discussed, the result was artistic story which could be interpretedly through
interaction. Themeaningfulness iderivedfrom thelargely selfguidedexperience of
the user makingassociations betweemetaphoricscenes assigned by tistory de-
signer. Engaging in newnedia isfound throughinteractive discovery, potentially
continuous cyclerather than thdinear dictationthat occurred withtraditional narra-
tive plot. Thedeconstructegiecesprovide anabundance dhformationwhich causes
the user tonaturally makeassociations formingtories intheir minds that relate to
themselves personally. The experienasilting can beneaningful because the user
must drawuponinformationtheir own logic combined with the story elementsitive
the story.

6 Technical Requirements

Macintosh @mputerd00MHZ or higher

Keyboard, Mouse, Speakers

Display on ColoMonitor with millions of colors with akeast800x600resolution
OS 9.x or highemstalled.

Netscape or Internet Explorer must be installed on the computer.
Quicktime 4.0 or highemust be installed.
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Abstract. Transmedia is a 2 yeaPostgraduateArt/Design/Media course in
Brussels. Previously | hadstudied Graphic Design, graduated iMultimedia

with an interactive story/play on PC for two playersaudience,based on a
story by Paul Aster. Transmedia offereal steppingstone to dfirther. It was
a logicalnext step to make a conceptual videogarfibe gamds a conceptual,
music driven,socially inspired, abstract adventurayhere walking cubesmeet

and socialize. Weecently startegreparations for anore elaboratesequel to
this game, but Will focus on thefinished product fonow.

1 Introduction

Let me tell you something about my backgroandcerninggames: lsm 2%¥years of
age, and lsve begrlayinggames since weought our first Brsonal Computer - an
IBM compatibleof coursewith optional hardirive (!) -, which wasomewhere
around1986. My bother in law hadopiedtons ofgames for me tplay. Wesretalk-
ing *Diggere sPac-Mane, «Paratroopert,odeRunners andierra adenturedike «Space
QuestesPoliceQueste and *KingQueste.

Althoughthesewerenst myfirst encounters witideo or computer games -l had an
occasional blastith a friendes1982 MB Vectrex, and hid977 Atari 2600- Ispent
quite an amount of hourswaeek on our PC, for severgtars. However, entering the
overly hypedPlaystation era, Ibsttrack ofethe scenee. The last 2donths however,
my life has taken aeriousturn towards videogamesgain.Where lused tospend all
of my spardime inbars,pubs and clubs @imply behind my pc] know wassitting
behind my TV playinggames antborrowingotherspeoplessconsole to play games |
couldnet play on mine.

The time | didnetactually spend infront of my TV, |was scavenging thaternet
for more andnew details orrecentlyreleased oupcomingtitles with a different
perspective. think | neverread asmuch in myentire life,jumping from onegames
site toanother as a daily routine. Niftat there was something new to report on a
daily basis, but couldnst dford to miss it if it did turn out worthwhile. Thesasiest
way to stay up talate, was to subscribgurselfon ahugeinternationalForum,

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 284...289, 2004.
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wherepeople were constantlyosting interestingews they hafbund somewhere on
the net, andeferred to itwith a link. After a while, youhave gatheregour own

bunch ofinterestingsites and gdrom there. Howeverthinking abouttheseforums

and the insane amount pbstsbeing fired at it every minute, one haswonder.

Werenetgamerssupposed to banti social, and lackny skillsof communication?

2 Concept/Brainwork

The concept that was thmsis for the game waactually present in an interactive
dossier/website made (http://www.doublegum.be/transmedia). You have a small
space (aquare)with a form bouncing up and down, leftright, at a randonpace in
this square.This form changesshapewhen itenters a nevsector (I had thesquare
divided into four setors) the new shape is equal the shapef that sector(every
sector has a shapa:square, a triangle, circle and dine). In the meaime there is a
very repetitive sound, like aort of humming sound,that accompanies the shape
shifting form. This soundalsochanges in pitch, while the form shiftdm oneform
to anotherfrom each sector to theext; givingevery sector/shape its ovirumming
sound. You novhave aninteractiveform thatbounces irbetweensectors, but in the
meantime, cheges itsidentity: sound andshape. You cadrag theform to each one
of the sectorschanging itsshape andsound, tocreate arropeninge to anextlevel
(Read: dink). The form isstill doing the saméhing, bouncing; but theectorsdinks
havebecomedifferentlinks in theirown place and time. So ycwave a doubléay-
ered way ofinteractivity, providing information on top ofnformation, all brought
together by an interactiMeumming shapeshifting form. Thestate ofthis form will
provide information of itsown, since its shapand sound is tied to treector itcur-
rently is in, and thughe link that is currentlyenabled. Thefact that the form is
bouncing in anever endingvay, alsoprovides thefact that it isliving a life of its
own. Therefore, thdittle artificial «intelligences ithas, makes it theperfect screen-
saver.

Two strange ideasame tomind in the past year however. Wetine at least, the
other oness notreally thatstrange:When youere walking down thestreet, andtes
crowded as yolnave to find your way dodgingtherpeople, yowuickly walk past a
couple ofhundreds opeople, in safive minutes time? Okassuming nobodpushes
you out on theoad, orsteps oryour toes, how many peoplegill you remembemfter
thosefive minutes? One? Two? None?

On the othehand, when yoactually do noticssomeone, someone yéind inter-
esting, doesnsnatter why -because of the way he or Isloks, walks, dresses,...- and
youere rather intrigued by thizerson, do you ev@urst walk up to gerfect stranger,
and starcommunicating? -<Hi, lsmMaarten. | must say, yoavethis reallyfunny
way of walking and | was wondering ifcbuld get to knowyou better. lsm serious,
the way youvalk reallyintrigues meZYousd behappy to walkawaywithout getting
slapped in thdace orgettingyourselfarrested. There are soci@undariespeople do
not easily.
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Ok, secondhing thatrattled mymind was the fact that wheyouere watching a
movie, theviewer (thecamera) isalwaysfollowing the main characteraround. You
can not escapthis situation. The onlyhing you can do ighange the channel, walk
out of the theater, go to bed whatever. So what if you are following thisain char-
acter in a movie, and he comesoss a&haracter thahasnothing to do with thestory
of the film,just a drunkeaning against theounter, or an olthdy walking by. Youere
not interestecinymore in the filmes main theme, but ywant to knowwhere this old
lady lives, andvhereshessgoing to. Youwant toknow what herstory is and how she
happened to end up giour screen. Yowvant thecamera to leave the other character
and startfollowing this one. Butheressnothing you can do, and tweeconds later,
sheesgone.What if you actuallycould dosomethingtes all about perception, free-
dom andsocial barriers.

| startedasking myself thefollowing questions, inorder not tomake the same
mistakesmany game developers weraaking: *Why did the videogame notvolve
alongside itsgraphicevolution? Why was theonceptual design of the videogame in
general nofollowing the 3Dgraphics? Why were game designsii thinking in a
one dimensionalvay?Z Thesideogamehas virtually no limitations, yet geems as if
even the use of sound and visuals in an intelligeat, iseven too much to ask for.

The ideagrew, however, that | was najoing to be able to make a videogame, in
terms of scenario, depth agdmespace. So | had meake something where | could
make my point, | had to make the part of gjaene, where mogfame developesrfailed.

Fig. 1. The interactivedossier/websitéeft) is in many wayscomparablewith the final game-
space. The world for «The Fabulous Adventures of MC Walkéegkt] may look completely
different, but donet lelooksfool you.

It would have to be thevay youinteractwith your environment and where this
interaction equalsnformation. Hundreds oélements are being put wideogames,
yet they all fail tosaddevalue to the game. The wayformation isbeinghandled in
videogames itiardly interactive. The only way you caall this interactivityis when
you consider reading mewspaper to be interactive. If you dben Ism not making
my point, but on the othdrand, if you do, themwhates the use dafigitalizing agame?
We should all go back tolayingcards.
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So this is what was going totry, make an interactivgamespacewhere the in-
formation youneed, comes irlements of gameplayThe gamewould not have a
story; itwould nothave a goal to itBasically, it might not be game. But itwould
provide a way ofhinking andinteracting, aspacewhere youcould easily applyvari-
ous types ofjames to.

3 Practice/Handiwork

| applied for Criteriones Renderware, theworlds leading middlewaredevelopment
tool for games. Renderware had bearsed by *Grandheft Autoe, by *Tony Hawkes
Pro Skatere andy *Burnoute toname dew. After a lot ofwaiting and miscommuni-
cation, | could freely download ftom Criteriones site-They had aspecialpolicy for
students. And so $tarted looking for @rogrammer to write theode.Luckily | found
one,free ofcharge; and hiked my idea, so we weaf.

Fig. 2. The inhabitants of the virtuatorld all look like this: two cubes (the feet) beneath one
big cube(the body), showhere,walking, in aRenderwaré&/isualizer.

All my ideas werebeginning totake shape. | hadesigned aharacterconsisting
out of two cubes - the feet - and one tidpe on top - the body Since the game was
going to besomeabstractform, ratherthan be aeal game, iseemedappropriate. |
started the characteremimation, which was one of thmost intenseoccupations.
Even for asimplecharacteconsisting of threeubes, weneededdozens of animation
files. Take into account that this was my firgahmeanimation, sonaturally | made
some errors.

The character wilhave its own identity (judtke the shapeshifting form in the
interactivedossier)consisting of aolor, and aleep-houséoop, divided in up tofive
channels. Th&haractewill walk in a worldfilled with similar characters, allaving
their own identity - meaningolor andtune -. Bujust as inreallife, you do notknow
the identity of the people you passwhen you walk down thetreet. Soyour char-
acterwill not see thecolor - meaning, thewwill all appeargrey, nor hear théune
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these othecharacterdave (he plainlyill not know their identity). But not unlike
real life, you will get animpressionaboutsomeonewhen youpass by. Savhen-

everyour character is neamother charactethis othercharacter willslighten upe to
someextent (you will beable to get aglimpse of thecharacterescolor, coming

through theshade of grey) and yowill hear one or two sounchannels of the
other characterinstead ofyour own channels of theame sor{your beat may be
replaced by hideat) giving you andea ofwhat kind ofcharacter yousrgpassing

by. You get an impression.

Of course, thisnteractionbetween musitoopsshould not jusstart at anygiven
point butexactly in therhythm of thebeat.This is notonly to prevent ifrom being
annoying, butreates a new elementgdmeplay: As yowvalk you will makeyour
own music. When you start walking you get to hear on@of music channels. As
you keepwalking the other channelswill randomly drop in, butalways into the
rhythm. Whenyou stop moving, channels wilrandomly disappear)eaving you
with only oneloop if you remainstill. Now, with theinteraction betweeryour
music and th@thercharacteresnusic as yoypass them, yowill always becreating
your ownsoundscape, nanly providing you with anmpression of the characteres
identity, butalsogiving a newdimension, a neweason tglay the game.

Furthermorewhen youlike somebodyes color dune, you carchoose tanter-
act with this character othoice. Inthis state ofinteraction, you will beshown his
full color, and alschearmore of hismusic channelsgdespite some ofour own,
giving you new,more profoundinformation about thecharacterssdentity. If you
thenwish, for obviousreasong(you like the other charactdyetter) youcan swap
characters, andontinue thegame in arentirely newidentity. Since the character
you previouslyinhabited is nostranger to yoyyou know hisidentity, you once
were him/her) thicharactewill be walking aroundwith its full color permanently
shown, making ieasier for you tdind him/herback if youwould happen tmeed
him/her again.

This last element had nfalfill all the goals | wasaiming for, all but one. As
you mightremember, mentioned theise of aScreensaver.

Well, this feature is als@resent:When youstop playing thegame,your char-
acterwill wait a while, before takingmatters in itsown hands.Your charactemill
start towander around on itswn, butwill still be causingan abstracvisual work,
as it passes other characters and so cdhesstolighten up. Youellalsolisten, to
a randomly-base@ver-changingsoundscape. Theamerawill follow his every
move,just the way hevould do yours.

The game is being made finll 3D, andgiven thegameesabstract form, | didnet
wantthis to be any other wayhen itcamedown toelevel designe. Thevorld you
walk upon is asmall one, yet, it imlso a sphereBuildings are bigcubes, all very
muchalike; except for the biggdruildings, situated in thaupper and lowepart of
the world. Thesebuildings have theshape of lettersspelling the identity of the
building. Forinstance, théankwill be a buildingshaped in thevord s BANKe. The
upperpart of theworld is theedaytimee area; theower part is cast in darkness. You
can walk from day tmight andback again.
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4 Please InsertCoin

| hopethatwhen youreadthis, you can see thmssibilitiesthis way ofworking can
offer, and canmmediately be applied to a nestyle oferole-playinge gamesadven-
tures games, oeven spartys games. You gather more and manéormation, thus
coining closer toyour goal, asyou switchthrough characters. You could create
party gamewhere youhave tocollect asmany samples asjuick aspossible, but all
from thesamecolor. Etc...

My goal wasto crea¢ somethingvherecritical information abouthe game was
part of thegame itselfratherthan havingan annoyingsidekick ssuggesting’hat you
should orshouldnet do, and rather thaavingtext fragments pop uevery two min-
utes. | tried tamake a closedonceptwhich offers aropen game.

Of course, | could have puatore into it, and Wwanted to, butherewasnstenough
time. The element ofveathers as amteractive way oflealing withinformation (it
could startraining whenever yoencounter a bad persoor, the sunstartsshining
when you getloser toyour objective,...)Consideringwesre all rookies, whavorked
on this game foonly asmallnumber of months, think we didpretty well. Keep in
mind that regulavideogames take up tbyears to producayith ateam ofdozens of
people.

As a finalword, | wouldlike to thank VincentRegent, who has beeworking on
the musicwith me, andoffered quite anamount of enjoyable trackslso Huug
Huygenswhoes been doing the coding for theme.Both helped a grealeal, also in
giving mesomefeedback about games - being hardcore gamers - and prosaling
ideas.Withoutthem, | wouldnshave had much ofgame toshow.

Maarten Devillé2004
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Abstract. Often presentationscare offthrough their complexityAn immense
amount of newnformationoverwhelms and intimidates tispectator. Taken by
the hand, thattentiondrawn tonovelties andaccompanied andupported on a
journey intonew areas, thedventure may begin. The theme of our project is a
physical avatar(circa 50cm tall), who guards @mall doorinto the unknown.
The figure wagdevelopedbased aroman God of thegate,Janus. The physical
avataracts as anediator between theorlds. He guards the border ween
our world and thainknown. Alhough hestands in our world he knowshat
existsbehind the door'When approached by a person, Ja@usprogram starts.
He awakes tdife and draws thettention to himself and traoor. Butthe door
is not easily openedrirst a few questionbave to beanswered. Whereidanus
may aid the spectator aleny entrance. Iraddition tothis presentatiorlarge
photographs will beexhibited, which deal with variations ofthe theme
guard/gate.

1 Introduction ...Lure in, Help, Deny

This project wagleveloped incloserelation to the diploma dfinula Biermann in
2003,which dealtwith the,,Gate to the O#rworlde. Especially the doorkeepers and
the helpers whaccompanied theoyager in thainknowndimensionsappearedery
fascinatingthroughout theesearch. Thepace bleind thedoor seems to be magic
place, afairytale placewith wish-come-true-magicEverythingcould exist béind
thatdoor. The doorkeeper (in our casanus) has thelassicalfunction of awise
leader/ manipulator, amediator fortravels into the,,othere room. Should an
incomprehensive i.e. a technical world be behinddbat,Janus will knowabout it
and he will beable to help usinderstand with Bifamiliar sympathetiappearance.
In our presentatiodanus will firstask thevisitor a few questions and then grant or
deny entrance. Aealinteraction couldater be realised but éitst we want to play
with the exgctations and the curiosity. What will happext? What isehind that
door? Thigproject issupposed to createsymbiosis between the technical and the art
world. Thehumandoes not eter the virtuakeality with the aid of technical but the
Otherworldapproaches us fiorm of asympathetienysteriousreature.
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Fig. 1. Janus thé&oorkeeper

2 Background ... Boarder Guard andhe Roman God Janus

In many cultures théorder isknown to beinhabited by an owiprotective ghost.
Guards of the border, whidiias to be overcomgefore one can enter the hapace,
are dragonssnakes, monsterdpgs, scorpio-peopldéions and so on. Odigure Janus
was inspired by the double facesman god of theloor, Janus. He wasble to look
in-andoutsidesurveying the arriving and the departing. §étes weresacred to him
for the commencement of an action was to be seen likpabsgingthrough agate,
and determining goodoutcome.

3 Initial Idea ... PhysicaAvatar as a Teaser

An unusual,closeddoor alonewill awaken curiosity, but ifn addition it isguarded

by a creaturérom afairytale which speaks to us theuriosity is enhanced.

Ideally Janus would become a leader into a new world who adjusts to his protégé
communicateswith him and prepares him for thetherworld. ( Similar to sthe
diamondage, or ayoungladyes primerZ by Nedtephenson).Since thiswould only

be possible if at allvith animmensetechnicaleffort we wantto playwith the subject

in our presentation. With aelatively small technical effort we want totrigger
maximumcuriosity and astonishment that awakens antéapger more.
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4 Technical Realisation

Janus is amnimatedpuppet wih expressivanimics, itsmovements are synchronized
with the prerecorded text ansbund. The puppetith its servomotors is controlled by
a microprocessointerfacewhich is connected to a pc. Apecial stiware links the
animation sequences to the audiaiream and processes the seriaput. Actually
there is a ration detector designed to be tbealy interactiondevice for the usethat
startsand ends the presentation.

5 Conclusion

Due to the design of the puppet and aitions the curiosityand phantasy of the
visitor shall beaddressed. Thehysical avatarJanustakes playfully the role of the
helper andcompanion in aunknown, virtual world. Through thedialog heimparts
knowledge about the interface to ththerworld and increases the joy of use for the
visitor while usingthe interface.
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Abstract. Digital Storytellirg Projectsseen by anold-fashioned oral story-
teller. The authomrites about oldstorytelling techniques and thefluence it
may have onfuture programs, abouthe psychologicabackground offolk
tales,their origins andheir purposes. Also included isbéef view into the fu-
ture of bothoral and digital story anthiry tale telling.

1 Introduction

My first reaction to the kinthvitation of theZGDV was ... thobhgfulness.

State-of-the-art technologyeflections onDigital Storytelling like theexciting in-
formation Ireadabout theGEIST project in2003,and, in contrast with it, the ofaral
tradition ofstory andfairy tale telling, asort oftradition | try to keepalive as one of
only about 600Germannative speakers ifisermany, Austria an8witzerland.

An antagonism? | donthink so.Being astorytellermyself, | canshare myhum-
ble hoard of experiencgith a clearconsciencavith the attendees. The noble claim
Digital Storytelling technologies lay to themse formediation ofinformation and
knowledge issharedwith the oldoral traditions ofolk tales.

1.1 Educational Effects and Psychological Background

Fairy taleshavebeen told at all times. IGermany,oral story tellingtraditions can be
found until thebeginning of the20” century.Theywereused as mearsf transporta-
tion for knowledge,experience aneéthic valuesbetweenadults.Fairy tales come in
handy forcrisis management andonflict mastering; they are socialtool for diffi-
culties inreachingmaturity.

Publishing theKinder- undHausmaéarcheri811-15, theGrimm Brothersopened
the Europearfolk tales forchildren as amdditionalrecipient group. Since thefglk
tales arehought to be aaluableeducational medium.

S. Gobel et al. (Eds.): TIDSE 2004, LNCS 3105, pp. 293...296, 2004.
© Springer-Verlag Berlin Heidelberg 2004



294 H. Kibbat

Fig. 1. Old-fashionedairy tale tdling at work

Nowadays, | do ustolktales from theGrimm Brothers [1] and.udwig Bechstein
[2], and artificial fairy talesfrom Wilhelm Hauff [3] andRichard vonVolkmann-
Leander [4] andothers to take the interest of recipients ofagles to thevays and
paths of fairy talesand storytelling. The archetypical symbolism of folkales, their
non-elastic structure, itsver-enhancemeimto theunreal in all itsfacetsand, resul-
tant to it, theimplicitness of thavonderful isparticularly suitable tarrest the atten-
tion of recipients of alhges.

For psychologicapurposesfolk tales reach theirecipients in the child-ego state.
While receiving dolk tale, everyongemembersnstantly andunconsciousnoments
of his/her ownchildhood,including sitting haimish on the lap of a familiar adult. At
the sameime, recipients ofolk talesexperienceunconsciougprocessesvhich can be
helpful in personal conflict mastering. Experiences liklan not alone/the first with
that problemare beneficial.

Meanwhile, theexperienced storteller can almostalwaysread out theeaction of
his recipients bywatchingtheir bodylanguage. This is thmain and great advantage
of freestory telling in comparison toa textreadaloud, because direct, face-to-face-
dialogue ishappening. A textead aloud or a digitallymastered story isather a
monologue. In thisvay, anexperienced story teller can rethe emotionaktate of the
recipients andeactaccordingly bytuning hisstorytelling.

2 Folk Tale Telling and Digital Storytelling

| do believe that the structuring fuflk tales istransferable to multimedistorytelling
projects. Thehythm oftrinary elementswhich isruling the structure ofnany fairy
tales (e.gthree bothers, three taskhkree riddles) idighly recognizable and could be
of use forfurther projects. The repetitionthat arecontained inthis rhythm canalso
be of value for theransport ofinformation and knowledgejot only because repeti-
tions are loved by children.
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Fig. 2. The audiencés listening

Fig. 3. Fascinateyoung aidience

The immensecontrast included irfolk tales (good/evil,hard-working/slothful,
poor/rich, alive/deadetc.), too,seems ideal to me twake, enthrall and hold the at-
tention of araudience, whether byral or digital means.

Considering interactivand multimediaoriented storytelling projects, | see great
potential forusing andmerging new and old technologiesvatarscould try to catch
the useres eye tmimic aface-to-face interactionmagicalassistantstalking animals
or the like, carenhance and ensure thechantment of theecipients. The linking of
traditional, efabulouse folkale techniques and structuregth state-of-the-art tech-
nologiesdisplayedhere atDarmstadseems to begery attractive tane. Developments
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for museums andciencecentersgexhibitions and computer games and art, learn and
teachingprograms for school and academigposes arpointed outo me.

Future fields for developments canfoeind onenhancing thebilities toidentify
the emotionaktate of users by avatars.

3 Conclusion

Digital storytellinggives an almost boundless spectrunpasfsible uses.

Using traditional,old-fashionedstructures, the methods faflk story telling, em-
bedded in modern technologiesn reacta greateattention. Thus we can getan-
win situation for both my profession adécipline and the newnedia systems and
developments.
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Abstract. Based orthe studiegpublished by UddEngbring-Romang and the
experience of the mobilexhibition sHornhaut auf deSeeleZ(Horny Skin On
the Soul) this papedescribesdevelopment plans of a permanent exhibition on
eantiziganismZocated inDarmstadt, GermanyHere, Interactive Dygital Story-
telling methods andoncepts asvell as Computer Graphics technology for in-
teractiveartifacts areused toenhance the planned exhibititmom thetechnical
point of view.

1 Motivation

For more than 600 years Sinti aRbma have been living i€@entral Europe, and
since thel5" century they havéeen objects gfrejudice andpersecution. Théol-
lowing project intends to make clear thia¢re is aconnection betweeantiziganism
(sometimes callednti-gypsysm) apictures madeabout,,gypsiese, the segregation
from thesociety of themajority und thepersecution executed by thelice. Within a
center for democracgnd anti-rassism thauthorswant toestablish arexhibition in
Darmstadtenhanced bycomputer graphics anthteractive storytellingtechnology.
Hereby,importantelements othe exhibitionwill be an informationkiosk andinter-
active artifacts enabling visitors timteractively explore historgf the persecution of
the Sinti andRoma in Europe.

The following sections describe the scenario and historicatcsspof theplanned
exhibition, afirst prototype of the exhibition iform of a mobile exhibition indicating
the motivation anchistorical background of the planned exhibition and technical
possibilities toenhance thexhibition with currentinnovativemethodsconcepts and
approaches in interactstorytelling andomputergraphics.
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2 Scenario

The idea for theestablishment of an exhibition amtiziganism was initiated by the
Hessesubsidiary of the Germasociety for Sinti and Romalhe global aim was the
improvement of the communication betwemajority andminority within the Ger-
man society. Therefore, tfeundation of aneducationalinstitution for democracy
and anti-rassisrshould befounded inDarmstadt. Hereby, permanent exhibition on
the affections ofntiziganism and on thieistory of thepersecution of the Sinti and
Romafrom the Middle Ages up to the time aft&orld War 1l is supposed tbuild
the central component of tiganned educationahstitution.

From thecontentrelatedpoint of view, theinformation and knowledgé&ansmis-
sion about the persecution of tfgnti andRomameans andequiresinforming about
the reasons dntiziganism and theffects for the majority and thminority. Hereby,
the society ofSinti and Roma wishes toform visitors of the exhibiton in amtel-
lectualway, they should be emotionalbffected andhould bedirectly integratednto
the concept of the exhibition.

Apart from traditional andwell-known exhibition tchniques,emotional aspects
and approaches are in tfacus ofcurrentexhibition plannings.Visitors aresupposed
not only tobe confronted withposterboards andraditional media,but should be
affected by theobjects andinnovative installationscreated byartists. Furthermore
they should begin eeal undvirtual dialogue abouthe history of persecution of the
Sinti and Romausinginteractive Storytellingechniques.

Fig. 1. View to PosteBoards... ArchitecturdDesign byClausBrunner

Altogether, the exhibtion will provide thepportunity to inform about thkistory
of the Sinti andRoma implying ahistory with prejudice andegregationConcerning
comprehensive and rtiifaceted knowledgdransmission it isnecessary tonform
about thegenocidecommitted by theGermans betweet943 and 1945too. Another
aspectconcerns thénformation about the conditions of tleigins ofantiziganism. In
order tofollow andintegrate allthese aspects, thexhibition will analyse and discuss
the function ofantiziganism indifferentcontexts(referring toreligion, literature, arts
or science) anavill use variousinformation andknowledgetransmissiortechniques
and media. For exampléjstory isprimarily presentedvith pictures anddocuments,
furthermore clips ointerviewswith survivors ofthe genocid are added.
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From the architecturadoint of view,the plannedexhibionwill irritate the visitors
... to effeatmotions:darkness and brightnessookedposter boards andnevenness
of the floors. This kindof irritation will be intensifiedby means ofartificial pre-
sentation enhanced by compubarsed dialoguesystems,virtual characters ointer-
action anddiscussion among virtuatharacters ometween virtualcharacters and
visitors.

3 Mobile Exhibition Prototype

The investigations anstudies byEngbring-Romand2,3] aswell ashis filmed inter-
views, published byJosefBehringer [1] and theexts of the mobileexhibition
,»Hornhaut auf deBeele(Horny Skin On TheSoul)«e- Die Geschichte zukerfol-
gung derSinti und Roma irHessen are thieasis for the historical part of tianned,
permanengxhibition. This mobile exhibition primarily addresses schools aather
educational institutions.

Fig. 2. Mobile Exhibition titled sHornhaut auf deiSeeleZ .Poster and/isitors in Wiesbaden

For the firsttime, onJanuary19®, 2004, themobile exhibition hasdeen presented
to the public in thetown hall in Wiesbadenthe capitol city of the stateof Hesse.
Chief mayor HildebrandDiehl opened theexhibition in presence of Norbert Kart-
mann,president of the diet iklesse.From &nuary20" toFebruaryl4” citizensaind
schoolclasses had thepportunity toregard theposterboards.

The first feedback shows that thissitors stayed moréhan an hour in thexhibi-
tion. Most of the visitors weraffectedbecause they did ndnow much about the
persecution. But pupilexpectedmore than toread ... longer texts or tolook at
documents. Thewant tohear, to listen und to learn interactively about the history of
the Sinti and Roma.
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Fig. 3. Opening othe Mobile Exhibition in Wiesbaden

Following these usemeedsjnteractive storytelling techniquésiefly described in
the nextparagraph will bantegratedinto the conceptualphase andlevelopment of
the permanem@xhibition.

4 Technical Exhibition Enhancements

Immersionrepresents one of thmost importanfactorswith regard to the acceptance
of human-computeinterfaces. Content, which gesented in aaxciting and diversi-
fied way, isindispensable to bindsers to a system. brder to overcoméhis obsta-
cle, the DigitalStorytelling department uses interdisciplinapproaches settled in the
fields of multimedia, media desigi\V/movie, orliterature andmyths, and idevel-
ops narrativeenvironments foboth knowlegetransmissions antkarning scenarios.
Similar tofilms or plays intheater,content and dramaturgicallyesigned scripts are
generated byauthoringtools and transmitted bmulti-modal interfaces enhanced by
naturalconversation andialogueforms.

Referring to innovative interaction metaphors for theman-machinedialogue,
within its strategicresearch project 1ZA#Info zum AnfassenZengl.: tangiblenfor-
mation)ZGDV hasdeveloped aovel concept to preseimformation in acompelling
way whilekeeping track ointuitive forms ofinteraction. Thebasic idea is tinvolve
the user in anaturalconversatiorwith the presentatiorsystem. This iglone in two
interlockedways: One way i$0 adapt approachésom thescientific domainof inter-
active, digital storytellingtogethermwith intuitive state-of-the-art multimodal interac-
tion schemes; the other waytis correlate th tangible, hencphysical,environment
with the virtualpresentatioenvironment.

The IZA concephas beerimplemented as a geneptatform formixedreality in-
formationkiosk systems andill be adopted tan appropriateghysicalset-upfitting
the user needs and ambience ofghemanentxhibition on antiziganismBased on
an underlyingstory model andconversation strategy, users amgolved in astory-
drivenconversation and interagith the system.
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Fig. 4. 1ZA informationkiosk ... Technical scenarioir&eractionmetaphors (leftplus applica-
tion scenariowith virtual characters talking about grtght)

Apart from information kiosks and multi-modainterfaces thestorytelling group
will develop ancomprehensive authoring angh-time environmengnabling authors
or historians to enter historical facts andckgroundinformation or anyavailable
media andproviding predefinedstories andearningscenarios fowisitors, pupils oder
school classesHere, teachers can usigose environments andfrastructure topre-
pare thevisit of the exhibition and tareatetheir individual story custom-tailored to
the curriculum anétnowledgebackground of their pupils.

Fig. 5. DinoHunterapplicationsdeveloped fothe Senckenbempuseum in FrankfurtDinoEx-
plorer Senckenbergrovides asearching andearning gamewithin a 3D environment (left).
DinoSim Senckenberg isealized as touchscreepplication on a terminal showireppearance
and behaviour of varioudinosaurssuch as théamous T-ReXright).

Examples of storytelling baseshvironments for museunand exhibitions provide
the art-E-factproject [7] and DinoHuntempplications developed fdhe Senckenberg
museum in Frankfufg,5,6].
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5 Summary and Outlook

It is the aim of the Association of the German Sinti and Roma in Hesse to establish a
permanent exhibition within an educational institution in cooperation with the histo-
rian Udo Engbring-Romang, with the artists Ritula Frankel and Nicolas Morris and
ZGDV Darmstadt providing methods and concepts for computer graphics and inter-
active storytelling.

Based on underlying concepts provided by the different partners and first experi-
ence of a mobile exhibition the development phase for the permanent exhibition is
scheduled for a project phase of 3 years.
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