
Network Ar ts: Exposing Cultural Reality

David A. Shamma� , Sara Owsley� , Kristian J. Hammond� ,
Shannon Bradshawy, Jay Budzik�

� Intelligent Information Laboratory
Northwestern University

1890 Maple Avenue, 3rd Floor
Evanston, Illinois 60201

+1 (847) 4671771

f ayman, sowsley, hammond, budzikg@cs.northwestern.edu

yDepartment of Management Sciences
The University of Iowa
Iowa City, Iowa 52242

+1 (319) 3353944

shannonbradshaw@uiowa.edu

ABSTRACT
In this article, we explore a new role for the computerin art asa
re�ector of popularculture. Moving away from the staticaudio-
visual installationsof otherartistic endeavors andfrom the tradi-
tional role of themachineasa computationaltool, we fuseart and
the Internetto exposecultural connectionspeopledraw implicitly
but rarely considerdirectly. We describeseveral art installations
that usethe World Wide Web asa re�ection of cultural reality to
highlight andexploretherelationsbetweenideasthatcomposethe
fabricof our everydaylives.

Categoriesand SubjectDescriptors
J.5[Arts and Humanities]: Finearts;H.3.m[Inf ormation Stor-
age and Retrieval]: Miscellaneous;H.5.3 [Inf ormation Inter -
faces and Presentation]: Group and OrganizationInterfaces—
Web-basedinteraction

GeneralTerms
HumanFactors

Keywords
Network Arts, MediaArts, Culture,World WideWeb,Information
Retrieval, SoftwareAgents

1. INTRODUCTION
TheWebhasevolvedto playmany rolesin our lives.Oneof the

moreinteresting,yet unexploited,is its roleasa storehouseof cul-
turalconnections;portals,weblogs(blogs),andothertypesof sites
areare�ection of popularculture.Wehavecreatedasetof systems
thatexposeandhighlight theconnectionspeopleuseonadaily ba-
sis,but rarelyconsider. Thesesystems,by makingtheir processes
visible elevatethemundane,theavailable,andthepurelypopular.
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Figure 1: The Imagination Envir onment running a perfor-
manceon the wall while watching the 2003Stateof the Union
address.

As “artistic agents”they gather, sift, andpresentour realitybackto
usasthey move throughnetworksof information.

1.1 Artistic Focus
Ourwork in this arenaover thepasttwo yearshasresultedin an

uniquesetof installations.Eachhasits own dynamic;eachits own
deployment. Eachhasits own way of using the Web to give the
pieceits own force. Thoughvery different,eachinstallationwas
createdto exposethepower of theWebasa re�ector of our broad
anddiverseglobal culture. Eachinstallationusesinformationas
its medium—informationwhich in many casesis hiddenor simply
notconsideredin ourdayto dayinteractions.Examplesrangefrom
implicit associationsbetweenideasandwordsto moretangiblein-
formationsuchaslinks betweenWebpagesor ClosedCaptioning
(CC) in videofeeds.



1.2 Relation to PreviousWork
Advancementsin theuseof technologyin art in thepasttwenty

yearsarephenomenal.Computeranimationis everywhere,from
full-length box of�ce featuresto animatedFlashshortson the In-
ternet. In gelatin-silver prints, digital darkroomsoftwaresuchas
PhotoshopandiPhotomovedfromthecomputersof artiststo home-
marketedbundleddealsfrom Sony andApple. IllustratorandPaint-
er bring softwareto 2-D media(rapidograph,charcoal,paint,etc).
As the technologygets better, artists becomemore empowered.
However, while usefulandingenious,previously-developedtools
are intrinsically limited by their design. They are boundto the
spaceof the mediathey represent.And while theplug-insor `�l-
ters' are traditionally thoughtof asa tool for extendingthe soft-
ware's reach,they do not extendbeyond its domain. Attemptsto
gobeyondtraditionalmediasoftwareareuncommon.They usually
requirecomplicatedinstallations,mechanical/physicaltransforma-
tions,andpseudo-immersive environments.As a result,`new me-
dia' worksaregenerallystatic,regardlessof how dynamicthey may
appear. Their actionsareeitherrandomor hand-tailored.In effect,
thesystembecomesalargerphysicalinstanceof aplug-intransfor-
mation(blur, sharpen,etc.). Even amongstinteractive pieces,the
actionstendto berandomor tightly scripted.

While a smallnumberof installationshave beenmadein anat-
tempt to re�ect mediastreams[1], we know of no installationor
toolsthatexist whichknow bothaboutmediain theworld andme-
dia on the computeritself. Many digital libraries hold banksof
stockphotographyandclip art. An informationretrieval (IR) sys-
temsuchasGoogleprovidesmorethanjust listsof documents,but
actuallyre�ects thestateof theworld, capturedasasnapshotof the
InternetandwhatInternetpublishersdeempopular, interesting,and
important. Digital VideoDiscs(DVDs) provide digitally encoded
movies. Even analogtelevision, broadcastover the airwaves,has
hiddentracksignoredby mostviewersbut processedby theembed-
dedcomputersthatplay themback. As thedigital world becomes
more pervasive andcomputersbecomemore andmore invisible,
theopportunityexists to build systemswhich not only leverageall
of this newly availableinformationbut alsoactuponit in anartis-
tic manner, creatingnew experiencesfor users,andenablingnew
formsof artisticexpression.

2. THE IMA GINATION ENVIRONMENT

2.1 Watching Television and Videos
The ImaginationEnvironmententersthis spaceas an autono-

mousemotionalampli�er. It watchesmovies (either on a DVD
or TV). While it watches,it searcheson-linesourcesto �nd images
andmediaclipsrelatedto thecontentof themediabeingviewed. It
presentsaselectionof theresultsduringits performance.TheEnvi-
ronmentunderstandsthestructureof asceneof video,buildsarep-
resentationof thescene's context, andusesthatcontext to �nd new
media. Figure1 shows the Environmentrunninga performance.
The TV, herethe 2003 Stateof the Union address,plays on the
centertile as relatedmediais presentedin the surroundingtiles.
TheEnvironmentusesthewordsandphrasesin thedialogto build
the context of the scene.It doesthis by reading(actuallydecod-
ing) the closed-captioning(CC) information hiddenin the video
stream,ratherthan trying to actually listen to the dialog via less
reliablespeech-to-text technologies[13].

The Environmentalsoknows how its currentviewing mediais
structured.For any closedcaptionit reads,it identi�es theamount
of time the caption is displayed,the position on the screen,as
well asany hints that aredeliveredin the stream. Hints areusu-
ally the text of audiblecuesthat areprovided for the hearingim-

Figure2: A closeup of the wall showing the term `drink'. Here,
a Googleimageof a do not drink chemicalwarning is displayed
in the upper left corner while an IndexStock image of a child
drinking a glassof milk is displayedon the upper right.

paired[9, 6]. Thesecuestypicallyappearin squarebracketssuchas
[applause] , [whispering] , and[gunshots] . In thecase
of songs,music,andsinging,anotegraphic,like [ , is placedin the
lyrical caption. For DVDs, in additionto theCC information,the
EnvironmentusestheDVD' s title andchapterinformationto iden-
tify scenesin the movie while the DVD' s uniqueidenti�er, UID,
is usedto retrieve meta-datafrom severalWebmovie repositories,
like thetitle of themovie andits actors.

OncetheEnvironmentknowswhatwordsarebeingsaidandhow
themediais structured,it usesthemto look in severalweb image
repositoriesto �nd relatedpictures.Currently, theImaginationEn-
vironmentusesthreelibraries: GoogleImages[7], Index Stock(a
stock photographyhouse)[10], and the InternetMovie Database
(IMDB) [11]. Googleimagesare ranked by Internetpopularity;
the actualimagemay have nothingto do with thewell conceived
meaningof thetermor phase.IndexStock,on theotherhand,is a
handpicked,human-ordereddatabase,andtheimagestendto repre-
sentcanonicalmeaningsof theword. For example,Figure2 shows
how both repositoriesexpandthe word `drink'. In this case,the
stockphotohousereturnsanimageof ayounggirl drinkingaglass
of milk while GoogleImagesdisplaysachemicalwarningprohibit-
ing foodor drink. Theretrievedimageassociationcanbeanywhere
in the spaceof the given term. Whena movie is talking aboutan
importantdate,it is not uncommonfor theEnvironmentto display
picturesof datetrees.

Using both repositoriestogether, the Environmentexpandsthe
spaceof possiblemeaningsof the word in the video, heightening
the visceralappealof the rhetoric. For example, in the opening
sceneof TheGodfather, theundertakerBonaseraisaskingtheGod-
fatherfor vengeancefor an injusticewhich resultedin his daugh-
ter beingattacked andhospitalized.During his monologuewhich
takesplacein thedarkmahogany of�ce of theGodfather, hespeaks
of his beautiful daughtersuffering in pain, her jaw wired shut.
While he is talking, the imagesfor `pain,' `wire,' and `beautiful
girl' appeararoundhim. Figure3 shows an exampleof the im-
agesheldon thewall duringBonasera's dialog. Thevisual images
within thedark,spoken dialogcreatesa strongereven moreemo-
tionally powerful momentfor theEnvironment's audience.



Figure 3: During a monologuefr om the openingof The Godfa-
ther, the undertaker talks about his daughter, a beautiful girl
with her jaw wir ed shut suffering in pain in a hospital. The
Imagination Envir onment tiles the imagesfr om the dialog and
externalizestheir relationship to the running movie.

2.2 Presentation,Flow, and JumboShrimp
The Environmentcan presentany type of media: from DVD

movies, televisedpolitical speeches,to music videos. While the
Environment treatseachgenrethe same,eachgenre's presenta-
tion is unique. The subtletiesdistinguishingeachtype of media
areampli�ed andmadeapparentto the viewer. TheEnvironment
makesdescriptive soliloquiesin movies concrete,exposeslexical
ambiguitiesin political speeches,andcomplementsmusicvideos
with the imageryin their lyrics. Viewing mediathat rangesfrom
GeorgeBush's 2003Stateof theUnion Address,to theCoppola's
The Godfather, to the music video for Eminem's LoseYourself,
The ImaginationEnvironmentdraws the viewer into an intimate
andemotionalrelationshipwith both the mediaand the world of
associationsandcorrespondingimagesit evokes.

Figure 4 shows anexampleof how thesingleword `agreement'
canbeshown in two contexts. During his 2003Stateof theUnion
Address,George W. Bushrefersto SaddamHusseinviolating an
agreement.At thesametime,aGoogleImageof theOsloII Interim
Agreementis displayedon a neighboringmonitor. The Imagina-
tion Environmentphysicallymakesthisjuxtapositionby displaying
theseassociationsin timewith therunningmedia.

It is importantto notethatnotall mediamovesat thesamepace.
Thespeedof aslow dramaticmovie monologuedoesnotmatchthat
of a livespeechor a fasthip-hopvideo.TheEnvironmentbalances
its ratefor presentingimagesbasedonthepaceof themediaandthe
availablepresentationspace(numberof availablemonitors). Our
introductorywork in thisareacreatesamodelof presentationcom-
plementaryto thesourcemedia.As a result,aneffective �o w state
for theoverall installationis automaticallyachieved.

Theactualaccountingmethodvariesdependingon thestructure
of the source. For DVD CC information, the Environmentlooks
at how many words in a captionand how many captionsare on
thescreenat once,sinceeachline countsasa caption. It thende-
terminessalientwordsby removing stopwords,recognizingchar-
actersnames,andothersuchentities. Onceit determinedthe set
of termsto display, it looks at the numberof available monitors
andloadsnew imagesover thescreensthatno longerapply to the
currentvideo's context. Therateat which this happensis synchro-
nized with the speedat which the captionsare sentin the video
stream.To keepthe�o w stateengaging,thresholdsaresetto keep
the imagesfrom changingtoo fastor too slow which preventsthe
audiencefrom beingoverwhelmedor becomingbored[4].

Thesourcemediafor the Imaginationenvironmentcanbeany-
thing text-based. Leveragingits �e xibility we createda new in-
stanceof theImaginationEnvironmentcalledJumboShrimp,where
thegoal is to solelyexposethehiddenrelationshipswithin a body
of text itself. JumboShrimptakesasits sourceany webpage,blog,
or Internetnews feedsvia RealSimpleSyndication(RSS-XML).
In thelattercase,salienttermsfrom thenews storydescriptionare
usedasthe searchterms,which arethenpresentedon the wall of
monitors. Even thoughthe sourceis not a constantstreamlike
closedcaptioning,the �o w stateis preserved usingthresholdstai-
loredto JumboShrimp,allowing theinstallationto updatewall im-
agesata ratewhichengagesits audience[5].

2.3 AgentsasArtists
To build theImaginationEnvironment,we constructedanagent

whichcouldwatchmedia,�nd relatedimages,andpresentthemon
somedisplay. For our purpose,the agentnot only needsto know
how to performeachtask,but alsoneedsalevel of anartisticunder-
standing.This requiresan intimateknowledgeof themediaitself,
aswell as,theablility to re�ect uponthestructureof themediaand
other resources,suchas the sourcemedia(music lyrics, tv, dvd,



``He (Saddam Hussein)
systematically violated

that agreement"

Agreement

Figure 4: An exampleof visually expanding the spaceof fr ee
associationfound by the Imagination Envir onment. Here the
term `agreement,' fr om G. W. Bush's 2003Stateof the Union
Addr ess,is juxtaposed with a pictur e of the Oslo II Interim
Agreementof 1995,one of the Google Image returns for that
term.

etc.)andhow muchcanbedisplayedat onemomentof time. Also
neededis a representationof its sources.Theagentneedsto know
whatis animagerepositoryandpossiblyevenwhattypeof reposi-
tory is it (stockphotohouse,webindex, etc.).

The similar problemin IR requiresan InfomationManagment
Assistant(IMA) to identify the user's needsandhave a sophisti-
catedunderstandingof the user's working domains[2]. An IMA
is a collection of small information-processingcomponentswith
adaptorsfor applicationsandinformationsources.For the Imagi-
nationEnvironment,an IMA-lik e architectureprovidesa suitable
abstractionbetweentheartisticagentandtheworld.

The ImaginationEnvironmentarchitecture,Figure 5, hassev-
eral adapterswhich enableit to talk to online information. Each
adapterhasa type, which describeswhat media/�le types(essen-
tially MIME type: .jpg, .gif, .mov, etc.)aregenerallyreturnedfrom
that repository. In addition, the systemhasa watcher anda pre-
senter. The watcherfeedsin CC informationfrom a source.The
presenterprovidesa setof displaysfor theoutput.

Internally, theagency queriesfor mediaasthewatcherdelivers
it. Oncea setof candidatemedia(to display)is created,theagent
decideswhat to presentbasedon thecurrent�o w state.Theover-
all �o w stateis determinedby analyzingthe in streamfrom the
watcherandoutstreamto thepresenterandavailablerealestateon
thepresentingmediaitself.

3. ASSOCIATION ENGINE

3.1 A Digital Impr oviser
TheAssociationEngineis aninstallationthatexposeswhatpeo-

ple are thinking and writing about in our society and the often
surprisingconnectionsthey/we draw betweendifferent ideas. It
externalizesmeaningfulassociationsto remindtheviewer of con-
nectionsforgottenbut alsointroduceher to new ones. Insteadof
pictorially expandinglinks from a termlike theImaginationEnvi-
ronment,theAssociationEngine�nds new relatedterms.

Several embodimentsof the AssociationEnginehave beende-

ployed. One suchembodimentis basedon a warm-upexercise
calledthepatterngameusedin improvisationaltheater. Thegame
is performedby actorsstandingin acircle. Oneof theactorssaysa
wordto begin thegame.Thenext actorin line doesfreeassociation
from this word. This freeassociationcontinuesaroundthecircle.
The goal of this gameis to get the actorson the samecontextual
pagebeforethestartof aperformance.

To play the patterngame,the AssociationEnginetakesa word
from avieweror theaudienceandusesthatwordasastartingpoint
for multi-systemfree association.A teamof machinesactsasa
groupof actorsplaying the patterngame.Eachmachinedisplays
a face,which, when syncedwith voice generationsoftware, be-
comesanactorin thegame.Givena word,a machinesearchesfor
connectionsto otherwordsandideasusinga databaseminedfrom
Lexical Freenet[12], which indexesmultiple typesof semanticre-
lationships.This databasecontainsinformationsuchas: `dream'
is synonymouswith `ambition,' and`dream' is part of `sleeping.'
The individual machinespresenttheseconnectionsto the viewer
throughbothsightandsound,choosingoneof therelatedwordsas
their contribution to thegame.

Figure6 is anartistsrenderingof thephysicalinstallationof the
AssociationEngine.It consistsof acombinationof �at screenmon-
itors andscrims(transparentclothsusedasdropsin theaters).The
�at screenmonitorsareplacedaroundtheperimeterof the instal-
lation. Eachscreendisplaysananimatedfacespeakingthewords
thatit contributesto thegame.Eachfacetalksandattendsto other
playersby directingits focuson thefacethatis currentlyspeaking.

Justasthepurposeof thepatterngamein real-world improvisa-
tion is to get performersin the sameideaspace,the patterngame
in the AssociationEnginecreatesa commonvocabulary reached
by the combinedefforts of the individual machines.This bagof
wordsandideasthenbecomesthecontext in which theactualper-
formancetakesplace.In particular, theperformancetakestheform
of theindividual machinesdoinga OneWord Story. In improvisa-
tional theater, aOneWordStoryis performedby agroupof actors.
Oneof theactorsbeginsthestoryby sayinga word. In turn,actors
addoneword to thestoryata time.

To createa OneWord Story, the AssociationEnginerandomly
choosesa story templatefrom a collection of templates. These
templateshave blank spaces,with speci�ed partsof speech.The
AssociationEngineusesthewordschosenduringthePatternGame
to �ll thespaces.It makesdecisionsfor how to �ll theblanksbased
on partsof speechandsemanticrelationsrealizedduring the pat-
terngame.Fromaviewer'sperspective, theindividualvoicestrade
off to weave thewordsfrom thepatterngameinto a completenar-
rative.

As anexampleof theAssociationEnginein action,wewill begin
with ascenarioin whichamemberof theaudiencesuppliestheseed
word`kitten', throughoneof severalinteractionmechanisms(such
asakeyboard,speechrecognitionengineattheinstallation,oracell
phoneShortMessageService(SMS)). Having received the seed,
thefaceson theperimeterall turn towardthefaceon theleft. This
facesaysthe word `kitten'. Following this utterance,the installa-
tion displaysavarietyof relatedwordschosenfrom its databasesof
semanticrelationships.Thiscollectionof relatedwordsexposesthe
kinds of thoughtsor contexts evoked by sucha single-word utter-
ancein thereal-world patterngame.Thewordsevokedby theseed
are projectedonto the scrims, for example: kitty, puppies,rays,
give birth, athwart, youngmammal,cat, etc. The next animated
face,holdingtheattentionof theotherfaces,speakstheword`pup-
pies',choosingit from amongthemany ideasactivatedby theword
kitten. `Puppies'emergesfrom thecloudof projectedwords,while
therestof thecloudof wordsdisappears.Thetopimagein Figure6
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Pattern Game
kitten ! puppies! whelp! pup

! cup! concavity ! impression
! chap! gent! spent
! idle ! laze! loll
! banal! trivial

One Word Story
TheTrivial Gent
A gentonceuponatimecameforth from hischap
in the impressionandproclaimedto all the cups
thathewasatrivial gent,skilledin theuseof pups
andableto lazeall puppies.A kitten asked him,
“How canyouidle to loll for others,whenyouare
unableto loll your own banalconcavity andspent
whelp?”

Table1: DiscoveredWord Chain and OneWord Story fr om the
AssociationEngine

shows relatedwordsexpandingin aspaceof words.Anothercloud
appears,madeupof wordsrelatedto puppies:dogs,puppy, kennel,
snake, purebred,whelp, pups,collar, cat, breeders,etc. The next
animatedfacespeakstheword `whelp,' as`whelp' grows from the
groupof words. This chainof associationscontinuesasshown in
Table1.

Following thecompletionof thischain,thevirtual playersbegin
a OneWord Story. The story is presentedin the samemanneras
the PatternGame. The individual machinesaddoneword to the
story at a time, speakingtheir addition. As eachword is spoken,
it is addedto the story projectedonto the scrims. In this exam-
ple, the�rst machinesays̀ The,' thesecondmachinesays̀ Trivial,'
thethird machinesays`Gent,' theforth machinesays`A,' the�fth
machinesays`gent,' the �rst machinesays`once.' This continues
until thecompletestoryshown in Table1 is readfully by theteam
of machines.

We believe that this installationprovidesa strongembodiment
for thevirtual playerswhile amplifyingthenotionthatthey arecre-
atinga commonvocabulary together. While theplayersarelinked
to individual machines,their sharedvocabulary becomesexternal-
ized in a three-dimensionalspaceof words, ideas,andultimately
a story representingthe improvisationalexperience.TheAssocia-

tion Engine,coupledwith computergeneratedfacesandscrimsas
shown in Figure6, is an installationthatopensup thedynamicof
teamwork andperformanceasa teamof autonomousimprovisa-
tionalagents[5].

3.2 Using the Webto quantify word obscurity
In all its embodiments,theAssociationEngineperformsfreeas-

sociationacrosstheEnglishlanguage.Sincethespaceis so large,
thereareinstanceswhereawordchosenfor associationmaybeun-
familiar to ageneralaudience.Whenhumanactorsplaythepattern
game,they choosewordsthatarerecognizableto theotheractors.
It wouldbedif�cult for theotheractorsto dofreeassociation,given
a word thatthey areunfamiliar with. It is effortlessfor a personto
choosewordsthatarenot obscureasthey areforcedto do this in
everydayinteractions.In conversation,a personmustbe intelligi-
ble,whichrequiresspeakingin avocabularythatcanbeunderstood
by their audience.

For a machine,determiningtheobscurityof a word is a nontriv-
ial problem.Ourapproachis to exploit theWebasanembodiment
of the everydayuseof humanlanguage,in this case,the English
language. We hypothesizethat the popularity of a word on the
Webcorrespondsto thelikelihoodthattheaverageaudiencemem-
ber is familiar with thatword. Usingmeasuresof word popularity
we drive the patterngameto presenta window of cultural under-
standing,choosingwordsthatarenot too obscureandyet not too
common.

In orderto achievethis,wehavecreatedboundariesbasedonthe
numberof searchresultsGoogleclaimsto beableto retrieve for a
given word. For example,for the query“puppies”, the �rst page
searchresultsfrom Google,statesthat it is displaying“Results1
to 10 of about2,240,000”We usethe �gure suppliedby Google
as the total numberof documentsmatchinga word to determine
which wordsaretoo commonandwhich aretoo obscure.To cal-
culatethe thresholdsby which theAssociationEnginedetermines
whetheror not a word is acceptable,we gatheredthe document
frequency from Googlefor a sampleof over 4500wordsfrom 14
Yahoo!News RealSimpleSyndication(RSS)feeds.Graphingthe
rank of a word againstdocumentfrequency, we discovereda log
normaldistribution,similar to a Zipf distribution,Figure7. Draw-
ing off of propertiesof a Zipf distribution [14], we calculatedthe
thresholdsasonestandarddeviation away from theaveragedocu-
mentfrequency [3]. With thesethresholds,theresultswereencour-
agingaschosenwordswerenot too commonandnot tooobscure.



Figure6: Top: The word `Life' is chosenfr om the setof related
expandingterms. Bottom: An artist' s rendering of the Associ-
ation Engine. The `think space'of associative words are pro-
jected on translucent scrims where computer-generated(CG)
actorsconduct the impr ovisation.
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A commonreactionto this tool is theargumentthat theWebis
a technicallybiasedcorpusandwill returna higherdocumentfre-
quency for lesscommon,more technicalwords. For example,a
word like `orthogonal'is commonlyusedin technicalreports,aca-
demicarticles,andotherconversationsbetweencyber-geekspeak-
ers. If the Web re�ects a bias toward technicaljargon, we might
expectto �nd alargenumberof documentsusingsuchterms;how-
ever, in mostcases,Googleindexesa relatively small numberof
documentsusingtheseterms(approximately1,460,000for `orthog-
onal' at thetime of this study),which placestheir frequency at the
lower bound,towardsobscurity, of our calculation,� � � � and
indicatesthatabiastowardthetechnicalmaybesmallenoughto be
ignored.However, werealizethatthisevidenceis merelyanecdotal
andarein theprocessof conductinga formal studyto substantiate
theusefulnessof documentfrequency ontheWebasatool for mea-
suringwordobscurity.

3.3 Dir ecting a Performance
While playingthepatterngamein improvisationaltheater, actors

donotsimplyfreeassociatethroughwords.Instead,they recognize
themesand expandon them, diverting to new themeswhen one
is exhausted. As a result, the patterngamewill producetwo or
threedistinct themesfor theperformanceto follow. In thecurrent
embodimentof the PatternGamein the AssociationEngine,the
enginehasno knowledgeof `themes.' No structureis in placeto
recognizea themein a groupof words,to contributea word to this
theme,or to divert thegameaway from thecurrentthemeandonto
a new one.

We have begunwork to direct the �o w of thepatterngame,but
capturingcommonthemesin which a given term occursin Web
pages.Using toolssuchasGoogleSets[8] andothermeasuresof
co-occurrenceaspredictors,theAssociationEngineis ableto rec-
ognizecollectionsof wordswith commonthemes.We arehoping
that useof this tool will result in an embodimentof the Pattern
Gamethat producestwo or threetightly groupedthemes. These
succinctthemeswill createa solid basisor topic for the perfor-
manceto follow.

For example,given the seed`banjo' andits discoveredrelation
`bluegrass',the following websetis generated:BluegrassArtists,
BluegrassFestival, BluegrassMagazines,MarchingBands,Skif-
�e Music, Big Band,Piano,JazzOrchestras,andmandolin. The
phrasè skif�e music' (Jazz,folk, or countrymusicplayedby per-
formerswho useunconventionalinstruments)is interestingasits
tie to bluegrassandbanjois not explicitly lexical but rathera cul-
turally relevantrelationto bluegrassandbanjoon theweb.

4. FUTURE DIRECTIONS
TheWebplaysmany rolesin our lives.Oneof themoreinterest-

ing, yet unexploited, is its role asa storehouseof culturalconnec-
tions. Searchengines,blogs,webportals,andindividual websites
area re�ection of our cultural reality. The installationswe have
describedhererepresenta setof createdsystemsthat exposeand
heightentheconnectionswe use,but rarelysee,both in our minds
andin the on-line world. By exposingboth their resultsandpro-
cesses,thesesystemsre�ect andreusethemundane,theavailable,
andthepurelypopularasart. In doingso,thesystemsthemselves
are the artistic agents,gathering,sifting, andpresentingour own
reality backto usasthey move throughtheWeb,seekinginforma-
tion.

This new areaof NetworkArts is largely unexplored. At the
coreof Network Arts aretechnologicaladvancementsin the�eld of
informationretrieval, networking, socialnetworks,andsemantics,
but alsoa cultural understandingof meaning,impact,andartistic

portrayal. It is importantfor theportrayalto bemeaningfulto the
cultureit representsandnot esotericallycomplex. Our goal is that
in this new form of art andtechnology, we introducethemachine
in art; a role in which themachineis usedto exposetheworld of
communicationand cultural connectionsthat are linked together
andwithin thegraspof on-linesystems.In doingthis,a new breed
of artistsarecreated,who areable to harnessthe power of these
interconnectionsto not only createart with the machinebut also
createartisticagentsthatthemselvesareactive in thecreative pro-
cess.

5. ACKNOWLEDGMENTS
Theauthorswould like to thankBruceGoochandAmy Gooch

at Northwesternfor theirgraphicsknow-how andadvice.KenPer-
lin for providing us with the improv facework from the Media
ResearchLab at NYU. Feedbackandcritiquesfrom severalartists
on facultyat Northwestern,theArt InstituteChicago,Allan Peter-
son andothersat PensacolaJunior College, andseveral Chicago
areaartists.ThomasReichherzerat IndianaUniversityBlooming-
ton for severaledits. In addition,continuingthanksto theguiding
commentsof Larry Birnbaumandothermembersof theIntelligent
InformationLaboratoryat NorthwesternUniversity.

6. REFERENCES
[1] M. BoehlenandM. Mateas.Of�ce plant#1: Intimatespace

andcontemplative entertainment.Leonardo: Journalof the
InternationalSocietyfor Arts,Sciences,andTechnology,
31(5):345–348,1998.

[2] J.Budzik. InformationAccessin Context: Experienceswith
theWatsonSystem. PhDthesis,NorthwesternUniversity,
June2003.

[3] J.Budzik,S.Bradshaw, X. Fu,andK. Hammond.Clustering
for opportunisticcommuncation.In WWWProceedings.
World WideWeb,ACM, May 2002.

[4] M. Csikszentmihalyi.Flow: ThePsychology of Optimal
Experience. Harper& Row, New York, NY, USA, 1990.

[5] E. Edmonds.Artistsaugmentedby agents(invitedspeech).
Proceedingsof the5th InternationalConferenceon
IntelligentUserInterfaces,January2000.

[6] FederalCommunicationsCommission.
http://www.fcc.gov/cgb/dro/caption.html .

[7] GoogleImages.http://images.google.com , 2004.
[8] GoogleSets.http://labs.google.com/sets , 2004.
[9] U. S.Government.Codeof Federal Regulations, chapter1,

pages704–714.UnitedStatesGovernmentPrintingOf�ce,
2000.Title 47–Telecommunication,x15.119.

[10] IndexStockImages.http://www.indexstock.com .
[11] InternetMovie Database.http://www.imdb.com .
[12] Lexical FreeNet.http://www.lexfn.com , 2004.
[13] V. Setlur, D. A. Shamma,K. J.Hammond,andS.Sood.

Towardsa non-linearnarrative construction.In Proceedings
of IUI Conference, page329,Miami, FloridaUSA, January
2003.IntelligentUserInterfaces,ACM.

[14] G. Zipf. HumanBehaviorandthePriciple of Least-effort.
Addison-Wesley, Cambridge,MA, USA, 1949.


