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Abstract

Al-based art and entertainment opens new posssilitoth for game design and for Al. For gamegoibts the way to intelligent
entertainment that functions as High Culture. Fhrit3points the way to expressive Al, a new viewpdhat can inform and direct Al
research. These twin claims are discussed in difytite concrete examples provided by three Al-basednd entertainment systems:
Subjective Avatars, Office Plant #1, and Terminahd.

Introduction

Most current computer games fall into one of twmpa: shoot-em-ups in which the implicit narratiseill or be killed and adventures
in which a first-person protagonist solves a sesfgauzzles to accomplish a goal. Al-based artemteértainment has the potential to
move beyond these two forms, opening up new intsaexpressive forms that can play the same rotilture as literature, cinema, or
visual and conceptual art. In addition, Al-basedaad entertainment can open a new research ageddaThe application of
off-the-shelf Al techniques is not enough — novetdsearch motivated by the needs of artistic esgiom is necessary. In this paper |
will briefly describe three Al-based art and erdgantnent projects in which | have been involvedill then discuss these twin claims,
that Al-based art and entertainment can be théecaf high culture and that it can serve as a Aévwesearch agenda, in light of the
concrete examples provided by the three systems.

Subjective Avatars

The goal of the Oz projecBéates, 199pat CMU is to build dramatically interesting vieiuworlds inhabited by believable agents -
autonomous characters exhibiting rich personalige®tions and social interactions. In many of ¢heerlds, the player is herself a
character in the story, experiencing the world fieofirst person perspective. Typically, the plagegpresentation within the world - her
avatar - is passive. The avatar performs actioffisligsspecified by the player and reports evebig {or example, rendering a 3D scene
or generating descriptive text) in a pseudo-objeathanner (pseudo-objective because any descriptioodes the bias of the world
author). An alternative is a subjective avatdateas 199) an avatar with autonomous interpretations ofwioed.

Why Subjective Avatars?

| want the user to step into the shoes of a charaexperiencing a story from this new perspectivéhis manner the user gains an
empathic understanding of a character by beingctiesacter. In non-interactive drama (movies, #@aan audience is able to gain
insights into the subjective experience of charagbeecisely because the experience is non-infeeathe characters in the drama make
decisions different from those that audience membgght make. In an interactive story, how willsetgain insight into the character
she is playing when she is controlling this chaggstactions? If she were to immediately beginrectiut of character, she will derail the
story, effectively preventing any insight. With@bgective avatar, the hope is that if the useratanfilters and interprets the world in a
manner consistent with the character, the usetbedin to feel like their character, gaining a dgamderstanding of the message the
author wants to convey. The avatar becomes aniadlitartistic resource for authorial expression.

I've experimented with subjective avatars withie thz text-based world. The text-based world acaaptsmands from the user and
presents the world to the user in a manner sirtoléext-based adventure games.

Subjective State

In order for the avatar to provide a subjectiveiptetation for the player, it responds to activityhe world by maintaining subjective
state. Currently, the avatar’s subjective statesists of emotional state (emotional responseséatsy and story context.

To maintain emotional state, | make use of B®g| Reilly, 1998, the Oz model of emotion. Em is integrated withpH_oyall and

Bates, 199], a reactive-planning language specifically destyfor writing characters. In Em, emotions are gateel primarily in
response to goal processing events and attitudegelBerates emotions as goals are created, atshlange about the likelihood of
goals succeeding or failing, and as goals actsaltgeed or fail. At any given moment, an agent’st@mal state will contain several
emotions with non-zero values. Over time, Em deeawstions. In order for the avatar to have goatessing emotions, it must be
processing some goals. Since the avatar doesatthjitake action on its own, its goals are allgpas Passive goals wait for some event
to occur in the world in order to succeed or fail.

In addition to emotion processing, the avatar keeguk of where it is in the story. This is doneotganize the avatar’s goals and
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simplify the writing of behaviors. At any given ment, the avatar is pursuing some set of goals.bBhaviors associated with these
goals are watching for certain events or sequeoicegent to happen in the world. At different psiit the story experience, the same
event may cause different reactions in the avatandg reaction). Explicitly maintaining a story ¢ext pushes the context information
into the tree of active goals instead of requitinig information to be included in the preconditmfrevery behavior.

Narrative Effects

Once the avatar is maintaining a subjective siabayst express this state in such a way as tattfifie user's experience. The primary
effect I've experimented with is manipulating seystescriptions. Sensory manipulations are impleswas a set of Hap behaviors
which render descriptions of events as a functidh® subjective state. For example, imagine thatlayer-character (the character
controlled by the human user) is afraid of a ch@racamed Barry. Barry, a manager in a fast fostargant, is about to chew out the
player. Without the subjective avatar, this woutkdrendered as follows in the Oz text-based woBdrty is speaking to you. Barry’s
voice says ‘wait a minute there, buster.” Barrygtmethe counter area. Barry is no longer in thedew area.” The subjective avatar I've
implemented for this world would render this exapaias follows: "With a vindictive gleam in his efgarry snaps ‘Wait a minute there,
buster.” Barry marches toward you from the driveaipdow station.” This description is generatechlbyarrative rule that matches on
the current subjective state of the avatar (inthise, fear), and the current activity in the woflde important thing to note is that the
same "objective” events in the world (Barry sayiwgit a minute there, buster" and walking toware fayer) would be rendered
differently if the avatar felt differently (for eraple, as a result of previous events in the expeég Also, in a multi-player dramatic
world in which multiple avatars are present, edelygr would experience a different rendering ofshene event, depending on their
differences in subjective state.

Subjective Avatar Conclusion

A subjective avatar is like an inverse user mo8laiser model watches a user’s actions so as to karodel of the user. A subjective
avatar, on the other hand, has an author given lnobdiege character. The avatar actively manipulateser’s experience so as to try and
make the user feel the same way as the charadteraviatar thus becomes an active expressive resavadable to dramatic world
authors.

Office Plant #1

Walk into a typical, high tech office environmeand, among the snaking network wires, glowing naajtand clicking keyboards, you
are likely to see a plant. In this cyborg environtméhe silent presence of the plant fills an eorwi niche. Unfortunately, this plant is
often dying; it is not adapted to the fluorescégtiting, lack of water, and climate controlled afithe office. Office Plant #1B8oehlen
and Mateas, 1998s an exploration of a technological object, addgo the office ecology, which fills the sameiaband emotional
niche as a plant. Office Plant #1 (OP#1) employsdkssification techniques to monitor its owneirsail activity. Its robotic body,
reminiscent of a plant in form, responds in slduythmic movements to express a mood generatedebmtmitored activity. In addition,
low, quiet, ambient sound is generated; the contibinaf slow movement and ambient sound thus preslacsense of presence,
responsive to the changing activity of the offic@ieonment. OP#1 is a new instantiation of the orotf intimate technology, that is, a
technology which addresses human needs and dasiggosed to a technology which meets exclusfuelgtional task specifications.

Comparable in size to a generic office plant (16:8Binches), OP#1 consists of a large bulb surredrxy metal fronds mounted on a
base. The bulb, a hammered aluminum sphere, canamkclose. Mounted on a stem, it can also risgeathe fronds and remain in
any intermediate position. The fronds, made of eopgre, sway slowly, moving individually or in sgirony. In addition to physical
movement, OP#1 has a voice; it produces sound asapgaker housed in the bulb. These sounds prthédalant with a background
presence. The force-delivering stepper motors aneaaled in the lower part of the plant, discemilthough, through semitransparent
plexiglas. The window in the bottom of the base Mtqaromise to reveal the inner workings of the pléat shows, instead, a scene
composed of rocks, sand and moving counterweigisdatarium. The datarium is the equivalent ofvanum. In the datarium,
however, the only life forms are data driven leadrterweights moving in and out of the rock andisgerden.

OP#1 is an experiment in building a companion agantigent that is always present, monitoring amdneenting on user activity. As a
constant companion, OP#1’s actions must be suditleyeractive agent would quickly becoming irritgtio a user. OP#1’s design
attempts to maintain an air of mystery, providingeognizable physical manifestation of a user’sieactivity, but not by means of a
simple one-to-one mapping. OP#1 should provideutfez with an opportunity for contemplative entemtaént, opening a window onto
the pattern of a user’s day.

OP#1’s primary view of user activity is via themail. All incoming email is assigned labels whidrrespond to the social and
emotional role of the message, such as FYI, ingmettatty, request, etc. Any one email may be asdigeveral labels. Categorization is
performed by means of Naive Bayes and K-neareghher text classificationitchell, 1997. Naive Bayes classifications are made by
applying Bayes law to the conditional probabilitasvord occurrence given a document class angtioe probabilities of document
classes. The prior terms are obtained by obsefwgencies in labeled training data (an offlingrteng step). K-nearest neighbor
classifications are found by returning the majoldtyel among the k-nearest neighbors of the quecymient in the document space.

The plant’s behavior is controlled by a Fuzzy CtigaeiMap (FCM) Kosko, 1997. In an FCM, nodes representing actions and viasab
(states of the world) are connected in a netwatictilire (reminiscent of a neural network). At amjnpin time, the total state of the
system is defined by the vector of node values.ddtion associated with the action node with tlghést value is executed at each point
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in time. The values of nodes change over time el rade exerts positive and negative influencedddimg on connection weights) on
the nodes it is connected to. As emalil is clagbifeectivation energy is given to appropriate nadeble network, priming OP#1's
dynamics.

OP#1 is a collaboration with roboticist and arfitrc Boehlen.

Terminal Time

Terminal Time (Domike, Mateas, and Vanouse, 1983a machine that constructs ideologically-biadedumentary histories in response
to audience feedback. Terminal Time is a cinematferience, designed for projection on a largeescie a movie theater setting. At
the beginning of the show, and at several pointgxduhe show, the audience responds to multiptécehquestions reminiscent of
marketing polls. Below is an example question.

Which of these phrases do you feel best repregents

A. Life was better in the time of my grandparents.
B. Life is good and keeps getting better every day.

The audience selects answers to these questioas @dpplause meter — the answer generating theappktuse wins. The answers to
these questions allow the computer program to eteiatorical narratives that attempt to mirror aftén exaggerate the audience’s
biases and desires. By exaggerating the ideologa@sition implied in the audience’s answers, Teahifime produces not the history
that they want, but the history that they deserve.

Critique of Traditional Historical Narratives

Terminal Time is an exploration and critique of fian authoritarian narratives of history. Represgion is at the heart of this endeavor.
The mission is to dramatize to the viewing pulttiattthe truth of history is not simple and linesthough there are undeniable
historical facts, perspective is a critical elemafrttistorical understanding. By creating fact-tthbistories, clearly driven by point of
view, the project reveals the constructed naturldfistorical representation, in particular ttepplar genre of the television history
documentary.

Representation of Content in Terminal Time

Terminal Time represents ideological bias usinga-tree formulation of ideology similar to Carbdise(Carbonell, 1979 The goal

tree is modified as the audience answers the pajjirestions. Pursuit of goals in the goal tree esitise system to search its knowledge
base of historical episodes, looking for episodbe&vcan be slanted to support the current idectddiias. In addition to historical
episodes, the knowledge base also contains rhetadewvices which are used to connect episodeshtegad produce rhetorical flow. For
example, the sentence "Yet progress doesn’t alyiaid satisfaction” can be used to connect sevalodes describing the positive
effects of technological progress and several episaescribing social or environmental problemsiragifrom technological progress.
Associated with the English sentence is a formalesentation constraining the meanings that epssbdfore and after the rhetorical
device can have. Finally, Terminal Time has a mddiabase of video clips, still images, and souBdsh of these media elements is
represented in a searchable index. Once a nartedicle has been generated, Terminal Time usesittexito select media elements
consistent with the narrative track.

Terminal Time is a collaboration with interactivedia artist Paul Vanouse and documentary filmm&ieifi Domike.

Intelligent Entertainment

The three projects described above provide an ebeaofilternatives to the shoot-em-up or puzzleiagladventure that dominate
current computer gaming. All three make use ofeshniques to provide interactive experiences thahdre than shallowly entertain;
they also provide opportunities for introspectionl @&xploration. Al-based interactive experiencaslo@ak free of the strictures of the
current computer gaming paradigm and become aopétigh Culture.

Subjective Avatars is an example of work in IntéikecDrama. Here, the goal is to create a story-tikperience in which the focus is on
interactions with characters, not on solving puzzkhe Subjective Avatar offers an opportunitydarser to experience the world from a
new viewpoint. The hope is to combine the empathiterstanding of a character achieved by booksvanvies with the intensity of a
first-person interaction.

Office Plant #1 is a cross between a companiontagehan art object that someone would keep im tféice. It shares a focus on
long-term engagement with virtual pets such as Dogk Catz $tern, Frank, and Resner, 199owever, virtual pets are intended for
circumscribed, high-intensity interaction. The uisgeracts with the pets for specific periods ofdiduring which this interaction is the
primary activity. In contrast, OP#1 is always orgyding a background ambient commentary on thésdastivity.

Terminal Time provides a mass audience an oppayttmieflect on historical construction. The aundies to which we’ve shown
Terminal Time (in prototype form), have been engllgyethe question periods, applauding to the vartuestions and laughing and
commenting on their own emergent crowd behavioe ghestions and comments during the discussiongéailowing the performance
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indicate that the audience is asking the questabesit ideology and historical construction thatheped to raise. Terminal Time
succeeds in being entertaining while functioning asitical art work.

A New Direction for Al

Al has traditionally been used to study the posgés and limitations inherent in the physicallization of intelligence Agre, 1997.
The focus has been on understanding Al systemedapéndent entities, studying the patterns of céatjom and interactions with the
world that the system exhibits in response to bgirgn specific problems to solve or tasks to penfdn Al-based art and
entertainment, however, the focus turns to autlyprdthe Al system becomes an artifact built by atdhin order to communicate a
constellation of ideas and experiences to an aadierhis focus on authorship opens a new diredtioAl.

A new conception of Al that makes authorship cdmaa be understood in relationship to a schermasip that divides Al into
“"traditional”(sometimes called GOFAI, or Good Oldshkioned Al) and "behavioral* (sometimes calledrattionist) Al. Though crude,
this map is useful as a tool for comparison.

Traditional Al is characterized by its concern wsfimbolic manipulation and problem solvirgr¢oks, 1991 A firm distinction is

drawn between mental processes happening "indigdethtnd and activities in the world happening "@é%the mind Agre, 1997.
Traditional Al's research program is concerned wligiveloping the theories and engineering practieegssary to build minds that
exhibit intelligence. Such systems are commonljt byi expressing domain knowledge in symbolic duites and specifying rules and
processes that manipulate these structures. fregrtie is considered to be a property that inhardsei symbolic manipulation happening
"inside" the mind. This intelligence is exhibited tlemonstrating the program’s ability to solve peots.

Where traditional Al concerns itself with mentahétions such as planning and problem solving, biehalvAl is concerned with
embodied agents interacting in a world (physicalidual) Brooks, 199landAgre, 1997. Rather than solving complex symbolic
problems, such agents are engaged in a moment-tnentalynamic pattern of interaction with the wofiften there is no explicit
representation of the "knowledge" needed to engatiese interactions. Rather, the interactionsrgenffom the dynamic regularities of
the world and the reactive processes of the agsntpposed to traditional Al, which focuses oniintd mental processing, behavioral
Al assumes that having a body which is embeddeddoncrete situation is essential for intelligerites the body that defines many of
the interaction patterns between the agent arhitsonment.

Traditional Al can be characterized as buildingitsan vats - disembodied minds solving complexlsgtic problems. Behavioral Al
can be characterized as building emergent insesttbhodied agents engaged in relatively simple pettef sensory-motor interaction
with their environments. Historically, behavioral #&ppeared as a reaction to recurring problemsappein traditional Al, particularly
in the design of robot8ooks, 19901991). And certainly behavioral Al has been successfapening up new design spaces,
particularly in inverting the hierarchical oppositibetween the center of mind and periphery ofrenment Agre 1997. However, both
traditional and behavioral Al reify the notion otélligence. That is, intelligence is viewed asratependently existing entity with
certain essential properties. Traditional Al asssithat intelligence is a property of symbolic marépion systems. Behavioral Al
assumes that intelligence is a property of embouiexiaction with a world. Both are concerned viathilding something that is
intelligent; that unambiguously exhibits the esgdmroperties of intelligence.

The three systems described above are informediiifeaent conception of Al: expressive Al. If tifidnal Al builds brains in vats, and
behavioral Al builds embodied insects, then expvesal builds cultural artifacts. The concern is moth building something that is
intelligent independent of any observer and theltucal context. Rather, the concern is with builglan artifact that seems intelligent,
that participates in a specific cultural contexaiimanner that is perceived as intelligent. Exjwessl views a system as a performance.
Within a performative space the system expresseauthor’s ideas. The system is both a messenganéba message from the author.
Expressive Al thus changes the focus from the syste a thing in itself (presumably demonstratinpes@ssential feature of
intelligence), to the communication between autivat audience. At the technical level of building #rtifact, the technical practice
becomes one of exploring which architectures ackrigjues best serve as an inscription device witlhiich the authors can express
their message. For example, Sengers developed agew architecture for believable agents by thiglkixplicitly about the

relationship between author and audieri@engers, 1998

Expressive Al is not a technical research prograling for the overthrow of traditional or behaabil. Nor does it single out a
particular technical tradition as being peculialyjted for expression. For example, subjectiveargadraw from behavioral Al, Office

Plant #1 draws from statistical Al, and Terminati€idraws primarily from traditional Al. Rather, egpsive Al is a stance or viewpoint
from which Al techniques can be rethought and fiamsed. New avenues for exploration are openedaggarch values are changed.

Conclusion
Al-based art and entertainment opens new posgkilitoth for game design and for Al. For gamegsoiitits the way to intelligent

entertainment that functions as High Culture. Fhrit¥points the way to expressive Al, a new viewpdhat can inform and direct Al
research.
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