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ABSTRACT

This paper addressesinteractive art within the context of
participatory culture, mapping current developmentstowards
more open and creative forms of interactivity labelled Gopen
ipteractions()The size of the elementswithin an artwork, the
OinteractivgranularityOis statedaskey to the creationof open
interactions.The metaphorof conversationis usedto explore
interactivity and suggesfuture research/practicdirections.lt is
suggestedhat the potentialfor interactivity to propagateurther
creativity relies heavily on the balanceof specificationfor both
interactor and system. Furthermore it is stated that truly
conversationalinteractionsare inherently open-endedand can
result in both positive and negative outcomesby whatever
standard.
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1. INTRODUCTION

In an interview for new media weblog OV Make Money Not
ArtQ[16] artist-researchePouglas Edric Stanley addresseshe
evolution of interactivity in what he seesas a Omoveaway from
specificinteractiveobjectsas an end-all,andthe emegenceof a
culture of software, instruments, and platforms for artistic
creationO.

In the currentclimate of OUseGeneratedContentQUGC) made
popular by OWb 2.00portals such as MySpace, YouTube, and
Flickr, it seemsappropriateand almost inevitable that a shift
towards more participatory forms of interactive art would take
place.

At first glanceStanley§observationsould appeato simply mark

out overtureso the muchtoutedWeb 2.0 andUGC phenomenon.

Indeedon that front 2006 was a landmarkyear of hype,with the
term OWeb 2.0Ghe most cited Wikipedia entry in weblogs[39]
and Time Magazinedeclaring You the personof the year [23].
However rather than simply contributing to the hype, Stanley
attemptsto map out one possible direction for interactive art
within the greater context @lirticipatory culture®.

Within such a context this paper attempts to address the
implications of a shift towards more open, participatory and

creativeforms of interactivity, which | term OoperinteractionsO.

Furthermorethis paperlooks at what thesechangesneanfor the

genreof interactiveart andquestionsdhow it canevolvefrom here
onin.

2. HISTORY & CONTEXT

ResearcheandtheoristErkki Huhtamohassuggestedt is naive
to considerinteractiveart asbeingin its infancy [27]. Rather he
notes,it is anartformwhich in its early stagesvolvedwithin the
researchand developmentommunitywith artistssuchas Myron
Krueger creating the interactive Videoplace system from the
1970s onward. Looking further back, writer and theorist Jack
Burnhamnotes, O[w]ehave already seenin happeningskinetic
art, and luminousart someprematureattemptsto expandthe art
experience into a two-way communication lopfO

The writings of Roland Barthes[5], Umberto Eco [20], and
Marcel Duchamp[19] suggest rich prehistoryfor interactiveart
in the form of non-physical interaction:

All in all, the creativeact is not performedby the artist
alone; the spectatorbrings the work in contactwith the
externalworld by decipheringand interpretingits inner
qualifications and thus adds his contribution to the
creative act. [19]

The generalterm Ointeractivity®nuch like presentday Web 2.0,
becamea sourceof hugehypeduring the 1990sandsubsequently
suffered from a lack of meaningattachedto the word. Huhtamo
notes:

Olnteractivity®as becomeone of the keywords of the
techno-saturatedulture of the 1990s.We have seena
proliferation of all kinds of things interactive from
computergamesand interactivetelevision to interactive
banking, shopping and networking. Interactivity is
featureddaily in a growing numberof public discourses,
from entertainmentind educationto marketingand even
art. This proliferationandsimultaneousliversificationhas
obscuredatherthanclarified the conceptandthe rangeof
meaningsassignedto it... As early as 1990, one critic
called interactivity the Oalreadysoggy buzzword of the
90s0lf it everhad any conceptuaintegrity, it is quickly
disappearing. The word, and its most fashionable
derivative, interactivemedia, are rapidly becomingmere
floating signifiers. [26]

The muddy meaningof the term Qinteractivity®till continues
some ten years on. Artists such as Rafael Lozano-Hemmer
choosingto adoptalternativetermsfor their works dueto thelack

of clarity:

This word [interactive] has become too vague, like
OpostmodernOyirtualOQdeconstructiordd other terms

1 The term participatory culture is usedby researcheHenry Jenkinsin referenceto Oaculture with relatively low barriersto artistic
expressiorandcivic engagemenstrongsupportfor creatingandsharingone®creationsandsometype of informal mentorshipvhereby
what is known by the most experienced is passed along to nd#ggsO
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that meantoo many things and is exhaustedDuchamp
said Othelook makesthe pictureGand when we say that
every artwork is interactive, the word is not that
interestinganymore Also it soundstoo much like a top-
down 1-bit trigger button Nyou push and something
happensN which is too predatorial and simple. [2]

3. OPEN INTERACTIONS

Often referredto is the Massachusetténstitute of Technology
(MIT) Media_Lab working technical definition of the term
Ointeractivity(put forth by Andy Lippman: OMutual and
simultaneousactivity on the part of both participantsusually
working towards some goal but not necessaj@}O

Importantly Lippman suggestsO[tlhemodel of interactionis a
conversatiorversusa lectureOa useful metaphorthat goessome
way to defining the unique characteristicsof interactivity:
responsive interruptible, and potentially allowing the systema
degree of influence (or even rebuttal).

Lippmancitesthe MIT developeddspen Movie Map (SeeFigure
1), a systemwhich enableghe userto do a virtual tour of Aspen,
Colorado,asan exampleof conversationainteractivity Lippman
makesspecialnote of the |nteractlveOgranuIarlty[G] the size of
the individual elements, in contributing to the interactive
experience.For the Aspen Movie Map system,this equatesto
giving the user the impression that there is an Oinfinite
databasel®] of elementsandat any given momentthey canveer

off their current course and tour some other part of the city at will.

Figure 1, Aspen Movie Map (1978-83) developed by the MIT
Architecture Machine Group.

The concept of interactive granularity and the balance of
specifying the size of these individual elementsis of key
importancein defining what | call OoperinteractionsOUnlike
Aspen Movie Map, open interactionsconsistof an even finer
degreeof granularity often using mere pixels, sound samples,
wordsor letters.Dueto this level of granularity thereareno large
blocks of artist-madecontentstoredin a databaseor otherwise.
Openinteractionsare thereforenot narrative based,but instead
focuson free-formcreativity andplay at the baselevel. Promoting
highly participatory creative experiencesratherthan arranging
heavily authored content into narrative-like structures.

4. MORAL COMPASS

Stanley has created what he labels a moral compass for
interactivity; a scaledesignedOtomeasuredistancein the use of
the machine starting_from its reactive/automaticlevel and
stratifying from there(46]. The moral compass evolveson the
following scale:

Reactive— Automatic = Interactive— Instrument— Platform
[16].

Stanley®use of the scaleties heavily into his researchon the
increasinguse of algorithmsfor artistic creation.Howeverit is
interestingto reinterpretthe scaleasa meansto locateinteractive
works based on their interactiyeanularity.

Coarsergranularity with larger individual elementsoccupy one
end of the scale,labelledby Lippman as merely selective rather
than truly interactive [6], with the user selectingfrom a finite
numberof presetsOn the otherend of the scalefiner granularity
providessmallerindividual elementavith which theinteractorcan
begin to construct and create in diverse ways.

A similar paradigmcan be found in computer sciencewhere
programmingdlanguagesre referredto on a scalefrom low-level
to high-level based on the level of abstractionbetween the
programmerand the machine.Low-level languagesoffer great
control, but at the sametime requireattentionto hugeamountsof
detail when programming.High-level languagesautomatemuch
of this detail and consistof larger blocks of code for specific
tasks.

For interactivity the level of granularity has significant
implicationsfor the level of engagemerfelt by theinteractor;ess
specification allows greater creative possibilities but can
potentially create a more complex learning process.

In reinterpretingStanley&scale, it is worthwhile to take a closer
look at each categoryto clarify how it relatesto interactive
granularity.

4.1 Reactive

Lozano-Hemmd® rejectionof the word Ointeractiveflemsboth

from the lack of clarity and the generalassociationof the term

with control-structurebasedinterfaces.Architect UsmanHaque
and Paul Pangarolabel such interactive systemsthe Oone-way
reactive interaction model (ORIM)#3] and suggest:

ORIM got a firm foothold in the minds of interactive
designers(in both art and industry) becauset provided
short-termresultsthat were easyfor peopleto graspand
use. In other words, becauseit relies on a causal
relationship between Ohumanénd Omachine@®Ido X,
thereforemachinedoesY back to meO)yeopleare very
quickly able to understand the system. [24]

While suchreactivesystemslimit the expressionof the userto
selective interactionsat best and binary on/off interactionsat
worst, reactivestructuresoffer an appropriatelevel of control to
navigatethe increasingzolumeof digital information.Thefield of
Human-Computeinteraction (HCI) subsequentlyevolvedto its
currentstatewith userasmasterand computerasslave;afar cry
from interactivity as Oaconversatiornversusa lecture(6]. Artist
Jim Campbell addresses this relationship by stating:

The computerindustry® goal of making computersand
programs smarter is simply to make computersmore
efficient at being controlledby the userto geta job done.
Why shouldthey do anythingelse?This is generallywhat



we want computersfor: we want them to be passive
slaves.One can seethis in the software, hardwareand
interfaceghatare currentlybeingused.This modelis fine
until it collides with art. [10]

Indeedfrom the outsetartistssuchasLynn Hershmarhavesought
to experimentwith this form of interactivity Her installation
Lorna, developedrom 1979 onwards,actsasa precursoro non-
linearnarrative andpredateshe popularisatiorof LaserDisc CD-
ROM, and later DVD media. Ironically the same Opushand
something happens@2] interface paradigms are still being
repackagedor the internetandmobile devices;albeitthe work of
internetartistssuchas Jodi seekto questiontheseparadigmsby
quite literally turning them Oinside of4t@).

4.2 Automatic

Automatic systemdunction without interaction,but rely on a set
of author determinedrules or algorithmsto run independently
New mediatheoristLev Manovichtalks extensivelyabouttherole
of the databasdn new media [36], with his Soft Cinema [37]
project making use of predetermined software rules to draw
footage from the database and edit movies in realtime.

Lacking any physical interaction as such, automatic systems
inhibit the user from making any choiceswhich can directly
influence the form of the artwork. As a result, they should
representthe coarsestlevel of granularity in the reinterpreted
scale.

4.3 Interactive

Over a decadeon from Hershmargearly experimentswith
branchingnarrative structures,interactive CD-ROMSs reacheda
critical mass of popularity during the 1990s. Such projects
typically portedold mediainto new media;reducinginteractivity
to a mere gateway to the Oreaftfent inside.

Andy Polaine co-founderof art-collectiveAntirom, notesthat O[f]
rom navigationalmenusto videogamesinteractivity is often part
of aninterfaceto othercontent.This ignoresthe experienceof the
momentof interactionandrelegatest to a mechanisnof control
at best and somethingto be masteredand OgotthroughOat
worst41].

Antirom choseto reactagainstsuch interfaces,insteadcreating
works whereOthénterfacewasthe contentandthe purposeof the

interaction was the experienceof the interactionfJ41]. This

approachallowedAntirom to exploreinteractivityin its own right,

without beingtied to narrativeforms suchascinemaor literature
as with Manovich [36] and JanetMurray [38]. The Antirom

approachto interactivity is in this senseclose to the ludology

approachto examininggamessimply as just games [1] - where
the eventsthat take place,the gameplay, are of key importance.
By focusing on the experience of the interaction itself,

interactivity shifts away from being a mere control mechanism
towards the metaphor of interactivity as conversation.

Interactiveart pioneerRoy Ascott [3] and Polaine[41] himself
suggest that feedback is the basic principle that links the
participantandthe systemto form aninteractiveconversationAs
early as 1973 Stroud Cornock and Ernest Edmondscreateda
seriesof diagramq15] detailingthe relationshipbetweerartwork/
participant/environmenand illustrating the interactive feedback
loop. In 2006an updatedpaperwaspublishedandstatedthat O[w]
hen defining thesecategories,Cornock and Edmondsproposed
that ratherthan talk aboutOartworksQt was helpful to think in

terms of Oartsystems()hatN embracedall of the participating
entities, including the viewé€f21].

Howeverthe dangerwith suchan approachis that given all the
elementsof the art systemare present- doesthat equateto an
artwork?Huhtamonotesthe tendencyto ignorethe contextwhen
addressing interactive works:

...mostpeopleare contentto defineinteractivemediaasa
certainkind of technologywithout consideringhe usesto
which it is put.... The problemlies in the failure to grasp
the fact that media products cannot be defined as
interactive merely becausethey use or have accessto
certain kinds of hardware and software. The crucial
question is one of contextualisation... [26]

While Cornock and EdmondsCdiagrams provide a useful
frameworkto understandart systemsand their componentsthis
point of focus ignoresthe context, and moreoverthe resulting
interactionand subsequenéesthetiaesponsesvhich resultfrom
such systems. Jenkins stressesthis point by stating that:
Olnteractivitys a propertyof the technologywhile participationis
a property of culturg®0].

If as Stanley suggests,interactive objects will make way for

instrumentsandplatformsfor artistic creation thenratherthanthe
structuralmake up of the art systemitself, how the participant
interactsandthe subsequentesultsof thatinteractionbecomethe
point of focus.

4.4 Instruments

Thoughtheterm Oinstrumentfasthe connotatiorof eitherbeinga
tool or somehowrelatedto making music, it is usedherein the
senseof an interactive systemwhich allows the interactor to
engage creatively The focus is not upon the creation of a
subsequentartifact, but rather the interactive experiencethat
develops.

Japanesartist Toshio lwai hasworked with creatinginteractive
music systemssince his time at the University of Tsukubaas a

graduatestudent.lwai initially drew inspirationfrom mechanical
music boxeswhere holes could be punchedinto card and feed
throughto createmelodies.This simpleideato relatethe spatial
arrangementf holesin card,to the sequencef soundsproduced,
can been seenin his subsequentwork with software titles

SimTunes and Electroplankton (SeeFigure2) [29], aswell asthe
1995installationPiano - As Image Media. In eachof theseworks
the interactoris invited to play with soundand image elements,
with the ability to assembleand sequencehem in a myriad of

different ways.

Figure 2, Electroplanktonfor the Nintendo DS, by Toshio Iwai,
2005 [29].



During a talk at the Tokyo MetropolitanMuseumof Photography
[28], Iwai notedthe popularity of the iPod andin particularhow

its ability to storethousandsand thousandf existing songsis

changingthe way we consumemusic. Juxtaposethis with the

simple rule structuressoundsamplesand synthesishat canbe

usedcreativelywith Iwai® work, andit is evidenthow different

these two approaches are.

Within my own work | have taken the approachof creating
instrument-like art systems,most notably with the interactive
drawinginstallationLight Tracer (SeeFigure3) [51]. Light Tracer
invites the participantto write, draw and trace imagesin real
physical spaceusing a seriesof light sources.The motivation
behindthe projectwasto createsomethingwhich allowed others
to create,and as suchhow the participantusesthe systemis left
entirely up to them.

Figure 3, Light Tracer by Karl D.D. Willis, 2005 [51].

With no pre-existing content provided, all imagery must be

createdfrom scratch by either drawing with a light emitting

device (penlights, cellphones lighters etc...) or tracing physical
objectswith brighter lights suchas a cameraflash. Participants
chooseboth the tools they will draw with and what they draw;

subsequentimagery created has ranged from impassioned
Hezbollahslogansto trivial tic-tac-toegamesand everythingin

between.

Instrument-likeart systemshave the potentialto allow usersa
simpleandintuitive pathinto creativity, with granularitysuchthat
the raw elementsof the system(soundsamplesor pixels as the
casemay be) can be combinedto createa virtually unlimited
rangeof output. Thus the artwork itself is neverfinished in the
conventionalsensebut continuesto propagatefurther creative
interaction.

4.5 Platforms

Although this paper primarily seeksto addressthe field of
OinteractivartO as artists evolve along Stanley®scale towards

instruments and platforms they inherently begin to distance
themselvedrom thatvery term.Indeedthis is asStanleysuggests,
aOmovawayfrom specificinteractiveobjectsasan end-all(16].
A prime exampleis David Rokeby®interactivesoundinstallation
Very Nervous System (1986-1990), which was subsequently
developedinto a set of realtime video processingand tracking
pluginscalledSoft VNS [44]. Usersof SoftVNS cannow utilise the
same computetvision basedtechnology createdby Rokeby in
their own works.

Casesof artist developedsoftware/hardwarespawning further

artistic creationare numerouswith perhapshe mostwell known

projectbeingthe 2005Prix Ars ElectronicaGoldenNica recipient
Processing [22] by BenjaminFry and CaseyReas.Processing is

an open sourceprogramminglanguageand environmentwhich

enablesartists/designerto createand control image,sound,and

muchmoreusingaccessiblget powerful programmingunctions.
As mentionedin the competitionjury notes[8], questionswere
raised about the suitability of Processingfor the ONetVisionO
awardcategory;in particularone memberof the jury questioned
whether the appropriatecategoryshould be determinedby the

application itself or the subsequentworks authored using

Processing.

Suchquestionings inevitableasnew genressurfaceandold ones
evolve beyondtheir establishecbounds.Using Stanley§scaleto
addresinteractivartQn the strictestsensewould excludefar to
many of the evolving genreson the outskirts.To encompasthese
it is usefulto broadenthe scopeandlook at systemswhich seed
creativity within participatory culture.

5. PARTICIPATORY CULTURE

On top of the staggeringnumbersof blog posts, videos, and
photographsubmittedto online Web 2.0 portalseachday, several
studiesconcludethat contentcreatorsnow represent significant
and growing proportion of internet users [33, 34].

However much of the focus of Web 2.0 is placedupon online
services which facilitate posting, sharing, and commenting,
without due attentiongiven to the realm of accessiblesoftware
tools usedfor contentcreation.For the most part, softwarethat
drivesWeb 2.0is markedlydifferentfrom the interactiveartworks
setoutin this papersofar, beingprimarily focusedon the creation
of artefactsratherthan the experienceof the interactionand its

overall context.With that said, thereis an increasingamountof

crossover;Adrian Ward® software art projects Autoshop and
Auto-Illustrator parodytheir Adobecounterpartandquestionif it

is possibleto Oembedreativity within software(50]. A more
recentwork entitled The Sheep Market [32] by Aaron Koblin,

questionsonline participation and commerceby paying online
workers US 2¢ each to draw a total of 10,000 sheep.

Participatorycultureis animmenselylargefield thatin its entirety
lies beyondthe scopeof this paper What| do hopeto addresss
the characteristiof participation commonto both interactiveart
and contemporaryculture. Ratherthan attemptingto categorise
and createdivisions betweenthe two, this sectionwill examine
several projects which are not interactive art, but nonetheless
represent open interactions by encouraging user creativity

5.1 Line Rider

Line Rider [9] is an online flash toy createdby Slovenian
university studentBo!tjan Cadez,which combinessimple rules
with an open,score-freestructureof play. By drawinga seriesof
lines onscreenuserscancraft out a track for the tiny Line Rider
characteto cruisealong(SeeFigure4, 5). Hitting the play button



setsthe characteroff on the track, rolling down slopesor up
ramps, bound by the rules of virtual physics.
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Figure 4. Line Riderin draw mode, Bo! tjan Cadez, 2006 [8].
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Figure 5. Line Riderin play mode, Bo! tjan Cadez, 2006 [8].

While this may soundovertly simpleandalmostchildish, the user
interaction and creativity that evolvesis remarkably complex.
Usercreatedracksexploitthe Line Rider virtual physicsto throw
the characteoff its sled,flip it throughtheair, andwheelieup and
down terrain (See Figure 6).

In the later part of 2006 Line Rider becamesomewhatof an
internetphenomenonwith coveragen Time Magazine[42] along
with thousandsof user createdvideos appearingon YouTube.
Shortly there after Inxile Entertainmentannouncedthey had
acquiredthe rights to Line Rider and a releasefor both the
Nintendo DS and Nintend&ii was forthcoming.

Without attempting to pinpoint how Line Rider became so
explosivelypopular the beautyremainsin thefact thatthroughan
overtly simple setof rules, creativeand complexuserinteraction
canevolve.Thisis achievedn partby encouraging stateof play.
The absenceof a goal meansthereis no corrector incorrectway
to interact;asaresultthe useris lessconcernedvith the outcomes
andmore involved in the experienceof the interactionitself and
the possibilities it dérs.

Figure 6. Screenshots of user created Line Ridervideos [8].

While Huhtamo suggests, more traditional games Oare
programmedo controlthe forms of the interactionandto channel
it towardsa clearly statedgoal(25], in contrast,Line Rider along

with Electroplankton [29] and Andy Deck® collaborativeonline

drawing systemGlyphiti [17] (which | havepreviouslydiscussed
[52, 53)]), lay testamentto the potential of open interactive
systems to propagate a wide range of creative approaches.

5.2 Beck’s The Information

Outside the use of computers, experiments with audience
participationfeaturedheavily in performancevorks suchasYoko
0no® 1964 Cut Piece and Marina Abramovic® Rhythm series
during the 1970s.While such confrontationalworks were often
met with controversy in the current climate of participatory
cultureit hasbeennotedthatO[t]hgrés a public expectationand
even demand for interaction noj6).

The album cover art for The Information by American singer
songwriter Beck addressesthis in an attempt to Oprovide
something that calls for interactivityO[47]. Each CD comes
packagedvith a blank grid-lined coveranda setof stickers(See
Figure 7), which can be arrangedby fans to createtheir own
personalised cover art (See Figure 8).

Figure 7. Album cover art for Beck’s The Information- a
blank grid-lined cover and a set of stickers.

An early exampleof suchparticipatoryart canbe seenin Ascott®
1959 Change Painting, consistingof several painted plexiglas
panels that can be positioned by the participantto create a
composition.Howeversuchan approachby Beck, a mainstream
musician, reveals the extent to which the idea of audience
participation has taken hold atder



Figure 8. Examples of cover art created by fans for Beck’s The
Information.

The commonalitybetweenLine Rider and The Information cover
art,andno doubta contributingfactortowardstheir successis the
way in which they allow creativity through interaction. By
providing an openstructure a fine level of interactivegranularity
and a very simple set of rules, usersare able to go forth and
experiment. The resulting interactions not only exhibit great

creativity, but no doubt go beyond the expectations of the authors.

6. BEYOND PARTICIPATORY

Participatoryprojectssuchas The Information coverart represent
an increasingly popular direction. However in order to extend
Stanley® scale beyond instruments/platforms and beyond
participatory, it is usefulto againframeinteractivity basedon the

metaphorof conversationthat inherently gives weight to both

parties.

Discussinghis early experiencegprogrammingon a time-share
computerBurnham noteshow Oadialogue evolves betweenthe

participants- the computerprogramandthe humansubjectsothat

both move beyondtheir original state7]. This mutual evolution

andsenseof progressiorinfersa form of interactivecollaboration
where both the participantand the systemhave an active role.

Haque and Pangaropoint towards the work of cybernetician
Gordon Pask as a means of developing more productive
intelligent-typeinteractions.Using the metaphorof conversation
they suggest:

...whenwe meet new people,being intelligent doesnot
necessarilyneanwe will like them;we tendinstinctively
to like peopleif they areamenableandaffable ratherthan
if they are intelligent. However it is conversationswith
intelligentpeople(in whateverterms)thatin thelong term
are most productivebecausehey are generative That s,
they lead to new perspectivesand actions. The Paskian
model doesnO necessarily rely on complexity of
interaction:it relieson the creativity of the personandthe

machine that are negotiating across a technological
interface. [24]

Stanley®moral compass extendstowardsinteractionwhich leads
to further artistic creation,howeverthe role of collaborationand
creativity on the part of the machineremainsunknown.To gauge
the role of the participantis relatively straight forward, but to
judgethe capabilityof the systemto introducenew perspectivess
a more difficult task. Moreoverthe questionstill remains:How
can we interact with computers in a more conversational way?

6.1 Sonasphere

From 2003-20041 was involved in the developmenbf an audio

applicationcreatedby Nao Tokui, which attemptedo useaspects
of complexandchaoticsystemso introducenew expressiongand

perspectivesWhile most software functions as a strict control

interface, the goal of Sonasphere [49] was to introduce
unpredictableand unexpectedtlementso the user with the hope

of triggering new ideas and directions in their work.

The softwareactsasa virtual 3d environmentousingsmallnodes
representinqudiosampleseffects,andmixers(SeeFigure9). By
loading an audiofile into a samplenode,then linking it through
an effect nodeto a mixer node,a networkis formedthat applies
the given dct and plays the audio file.

Nodes interact with each other in accordancewith the virtual
physics of the environment as partly defined by the user
Relationshipsanbe mappedout betweernthe nodes for example
the Z axis of an audio sample node can be mappedto the
Oresonancséitingof a Olowpass@ffect. As the environmentis
setin motion the changingposition of that node determineghe
amount of resonance applied to the low pafecef

Figure 9. A screenshot of Sonaspheréy Nao Tokui & Karl
D.D. Willis, 2003-2004 [49].

As the numberof nodesincreasesSonasphere startsto exhibit
characteristicof a chaotic system.While userscontributetheir
own audio samplesand effects, in such a chaotic environment
they are unable to exert full control over the system. Tokui,
himself a dj/producer/musicianspeaksof the desireto create
moments of inspiration when interacting with computersand
apply the methodologyof generativesystemdo a generalkcreative
context [48].

The uses of Sonasphere vary from live performanceto the
creationand processingof audio samplesWithin the contextof
Tokui® intentions,the open-endedatureof Sonasphere remains
most constructivein seekingto propagatenew directionsfor its
users- regardles®f whethersuchdirectionscanbe cateredor by
the softwareitself. This is a pivotal differencein approachgiven
that software typically plays a passiverole to facilitate the



realisationof existingideas.In contrast,Sonasphere attemptsto
provide a context within which new ideas themselvescan be
triggered.

6.2 Emergence

The systematicatureof muchcomputerart hasheeninsightfully

portrayedin Campbell©OFormuléor ComputerArtQdiagram(See
Figure 10 - originally published in Leonardo [10] and also
availableasananimationonline[11]), detailinga structuralbreak-
down of its componentsin the animateddiagram, inputs and
outputsappearascascadingsubstitutableslementsrepresenteih

a somewhatrivial way asif waiting to be utilised. Accordingto

the OFormuléor ComputerArtQthe artist®role could be described
as the selection and rule-making process mapping inputs to

outputs.
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Figure 10. Formula for ComputerArt, Jim Campbell [10].

For interactive artworks, rather than one off transformationsof
input into outputdata,the focusis on a loop of constanfeedback
and perpetualtransition. Interactivity akin to Oatop-down 1-bit
trigger button@Z], hasbeendiscussedisearly on asDescartesn
hisinfluential ODiscoursen Method@ext. Descartegontemplates
how we could recognisea machineapartfrom a human,if it were
to possess the exact same form as us:

...[the machine] could never use words or other signs
arrangedn sucha mannerasis competento usin order
to declare our thoughtsto others; for we may easily
conceivea machineto be so constructedthat it emits
vocablesandeventhatit emitssomecorrespondertp the
actionuponit of externalobjectswhich causea changen
its organs;for example,if touchedin a particularplaceit
may demandvhatwe wish to sayto it; if in anotherit may
cry out thatit is hurt, andsuchlike; but not thatit should
arrangethemvariouslyso asappositelyto reply to whatis
saidin its presenceasmenof thelowestgradeof intellect
can do. [18]

To move beyond simple action/reactioninteractive structures
towards more generative and/or productive forms, ultimately
encroachesipon the broaderdomainof emegenceand machine
creativity While examining what constitutesemegencein full
remainsbeyondthe scopeof this paper it is a relevantresearch
area in relation to creating truly conversationalinteractions.
Neuroscientist Peter Cariani notes:

The pragmatic relevance of emepgence is intimately
relatedto DescarteDictum: how can a designerbuild a

devicewhich outperformsthe designersspecificationsf

our devicesfollow our specificationdoo closely theywill

fail to improve on those specifications.If, on the other
hand, they are not in any way constrainedby our
purposesthey may ceaseto be of any useto us at all.
Thus, the problem of emegence is the problem of
specifications/s. creativity, of closureandreplicability vs.
open-endedness and surprise [12].

The issue of specification vs creativity is relevantfor human
interactionsas much as it is for machine interactions. Open
interactionshave the potential to promote user creativity and
propagatea range of outcomeswe could not have predicted
beforehand.Similarly, to produce emegent propertiesfrom a
machine based system an optimum level of autonomy is
necessary

AddressingDescarteslictumin 1952,W. RossAshby [4] usesthe

metaphorof a mediocrechess-playindgather attemptingto teach
his sonto becomea chesschampion.Ashby suggestghe father
shouldnot teachto impart every detail, savehe becomea replica
of his father but ratherhe Omussendhim outinto theworld to be

subjectedo all sortsof unselectedxperiences@shby concludes
that someidea about Ohowto use the Ofreednformation in the

worldOmust be taughtin orderto surpasshe level of onesown

teacherHe further notessystemsakin to Darwinian Machinery,

evolving throughmutationandnaturalselection,could be usedto

address the dictum.

Within the field of computergames,the work of gamedesigner
Will Wright is a notable exampleof managingthe balanceof

specificationto allow for further creation.In a lecture for the
Long Now Foundationwith composerBrian Eno [55], Wright

speakf the simpleunderlyingcellularautomataulesbehindthe
ground-breakingimulationandcity building gameSim Cizy [53].

Despite the simplicity of the rules pertainingto crime, traffic,

pollution etc...,Wright notedcomplexemegentphenomenauch
asurbangentrificationevolving from interactionwithin the rules.
Rather than being hard-codedinto the game system, these
emepgentbehavioursevolvedthroughuserinteraction;in a sense
capturing the Osomething for nothifigpfeeling of emagence.

6.3 Adaptive Devices

Cariani suggestsseveral categoriesof Oadaptivelevicesd13]
which could potentially exhibit emegent behaviour If we
consider the Oenvironmentof these devices to include the
interactor then the categoriescreated by Cariani have very
specific relevance to interactivity

Adaptive computational devices are devicescapableof altering

their computationalparts basedon their performancewithin the

environment. Implementation of a learning mechanism and

specific evaluation criteria are required to document past

interactions, judge performance, and make subsequent
adjustmentsif necessaryAdaptive computational devices have

been used to good effect within fields that have meansto

objectively judge the outcomes of interaction against the

evaluationcriteria. Cornockand Edmondsdocumentsuchdevices
in anart contextin their 1973paper[15] (labellingthemdynamic-

interactivevarying systems)howeverit remainsto be seenif such

systemscan be developedto incorporate(and/or evaluate)the

wide-ranging set of outcomes inherent in the field of art.

Structurally adaptive devices are devicescapableof constructing
sensorsand actuatorsbasedon their performance.ln the late
1950s Gordon Pask created and experimented with an
electrochemicatievicecapableof growingits own sensorsUsing



an aqueousferrous sulfate/sulphuricacid solution Pask® Oedd
couldbetrainedover half a dayto distinguishbetweenwo sound
frequencies [12].

Paskwork has inspired a range of experimentswithin an art
context, most notably Roman Kirschnef@ dynamic sculpture
entitled Roots (SeeFigure 11) [31]. While Roots is basedon the
sameelectrochemicaéxperimentscarriedout by Pask,its useof
the evolving structureis aestheticrather than aiming to evolve
sensorsor actuators.Structurally adaptive devices representa
challengingbut nonethelespossibleway to breakout beyondthe
structureof Campbell©OFormuléor ComputerArt®10] diagram
structure.

Figure 11, Rootsby Roman Kirschner, 2005-2006, Photo:
Jonathan Groger [31].

Beyondthesedevices,Cariani suggestscould be motivationally
autonomous ~ devices capable of establishing their own
performance-measuringriteria: OSuchdevices would not be
usefulfor accomplishingour purposesastheir evaluatorycriteria
might well diverge from our own overtime, but this is a situation
we face with otherautonomoushumanbeings,with desireother
than our own...[2].

With motivationally autonomous devices interactivity comesfull

circle back towards machine autonomy albeit with a very
differentnaturefrom the Oautomatiefstemdabelledon Stanley©
moral compass.

7. MAPPING INTERACTIVITY

Reactive Interactive
Automatic x x Instruments
C j
Motivationally ° L L " Platforms
Autonomous Structurally Adaptive
Adaptive Computational

Figure 12. Interactive Specification Loop

Figure 12 illustrationsa combinationof the categoriesstablished
by Stanley and Cariani, detailing the balanceof specification
between(human)interactorand (computer)system.We seethe

formation of a loop as the balanceof specificationshifts from
openinteractionson the right side, towardssystemautonomyon
the left. Details of each interactive system are given as follows:

Automatic - Automated systems which run without interaction or
intervention from outside sources. For example, generative art
systems such as Manovislt$ayt Cinema.

Reactive - Systems which allow a minimum level of interaction,
often defined by low definition input devices and coarse
interactive granularityFor example, branching narrative
structures, DVDs.

Interactive - Systems which incorporate a fundamental level of
interactivity involving a continuous feedback loop of action
and reaction. For example, goal based games, virtual reality
systems.

Instruments - Systems with a rich level of interactive granularity
and a focus on interactions which promote creativty
example, Rokebg®ery Nervous System, Toshio Iwai®
Electroplankton, and the auth@® Light Tracer.

Platforms - Comprehensive systems focused on being utilised for
further production and creation. For examplescessing,
Rokeby©&Sofi VNS.

Adaptive Computational - Systems with the capability to alter and
adapt their computational parts based on their performance in
past interactions. For example, Interactive systems with a
learning element.

Structurally Adaptive - Systems with the capability to adapt their
structure parts based on their performance in past interactions,
For example, Pask®lectrochemical ear experiment.

Motivationally Autonomous - Systems capable of establishing
their own performance-measuring criteria.

The Interactive Specification Loop is intended to primarily
addresgeal-timephysicalinteractionin an art context,with the
categorieslisted above not intendedto be either definitive or
mutually exclusive.Interactivesystemscould be classifiedas, or
contain elements pertaining to several categoriesacross the
spectrumMoreoverinteractivityis highly userspecific;while one
usermay tentativelyinteractin a reactiveway, other usersmay
push the limits of interaction towards the realm of instruments.

To assistwith locating works within the interactivespecification
loop the following questionscan be used to determine the
opennes®f the interactivework andthe balanceof specification.
Theintentionis to questionthe outcomef interactionratherthan
the interactor or system by itself.

- Is it possibleto predictall waysin which interactionwill take
place?

- Is it possibleto predict all outcomeswhich will result from
interaction?

- Cantheoutputof the systembe evaluatedasboth a positiveand
negative outcome (by whatever standard)?

Although there are no correct or incorrect answersto these
guestions,their use lies in revealing how interactive systems
managethe balanceof specificationby either encouragingor
restricting either party

8. CONCLUSION

While within the interactive specificationloop thereis no ideal
field to work within, openinteractionsvould appeato be gaining
influencewithin the contextof participatoryculture. This paperis



a preliminary attemptto follow this direction and its potential
path, regardlessof the practical difficulties in developingsuch
emepent systems at this stage.

It is hard to steer clear of value-judgementsabout what the
outcomesof interactivity shouldor shouldnot be. Often the role
of interactive art has been Oself-referentiality(J10] or
Ometacommentaf®] on the mediumitself. Suchworks provide
usefuldiscoursesaboutthe potentialrole of technology;however
too many fall short of this goal and amountto mere Onaive
celebrations of technologj&3).

While openinteractionsareby no meansnew they do represent
stage of evolution beyond the transformationof the Opassive
observe€into the so-calledOactivereato® It alsoremainsclear
that the evolution of the interactor is a constant; as new
generationsgrow up with interactivity their ability along with
their expectations exceed previous generations. Haque and
Pangarosuggestthe time is right for adoptingmore productive
and intelligent-typeinteractionsas Oweare no longer Onaiven
dealingwith our technologicainterfacesandthereforewe expect
more from them and are more ableto comprehendhe structures
behind them{24]. They draw a distinction betweenintelligible
and intelligent interactivity: Olntelligibility requirespredictability
and a finite language.Intelligence,on the other hand, requires
creativity and the unexpectead).

Comingacrosshe unexpected wheninteractingwith computerss
almost inevitably perceived negatively as an unintendedand
unwantedObug@Relatively little is know of creative processes
thatcedeappropriatecontrolto the systemto allow for potentially
positive unexpectedlirections.In their lecturefor the Long Now
Foundation55], Eno andWright suggestealingwith generative
andemepgentprocessesepresent©aew way of beingan artistO,
wherethe processs oneof OsurprisanddiscoveryOnright notes
that when using such processeshaving an end goal in mind is
madedifficult by the inherently non-linearand counterintuitive
nature of the process. He instead suggests that simple
experimentationvith the rulesof suchprocessesanleadtowards

new opportunities and places you would not have thought to go.

Eno and Wright® insights into the creative process become
especiallyrelevantas we spendlessand lesstime engagingwith
the Oun-selectecexperiences@4] of the real world, and
increasinglymoretime interactingwith computers Subsequently
it becomesimportantto questionhow creativity is affected by
these changes,and furthermore explore how interactivity can
evolve within such a context.

A movetowardsmoreintelligent-productive [24] interactionamay
be desirable but the questionof what exactlythat constitutesstill
remains to be delimited. Already many of the technologies
envisioned in 1960 as key to the developmentof J.C.R.
Licklider® Man-Computer Symbiosis are available,howeverthe
resulting human-computempartnershipwhich will Othinkas no
human brain has ever thought and processdatain a way not
approachedby the information-handling machines we know
today(35], hasyet to eventuate Pivotal to developingsucha
partnershipgs a strongermodel of interactivity asa conversation,
anda betterunderstandingf the balanceof specificationfor both
interactor and system.

The suggestionof systems capable of Oamplifyingour own
creativity(12] represents positivedirectionfor further research
both within and beyondthe field of art. However doessucha
definitive goal contradictthe ideaof a partnershipandreducethe
systemto a meretool? Truly conversationainteractive systems
are inherently open-endedand should thus producepositive as

well as negativeoutcomes(by whateverstandard).Even if the
focus of suchsystemsremainson propagatingfurther creativity
andideas,this is not to say that suchsystemsdack the ability to
establish new discourses or disseminate new concepts.

The currentgroundswellof interestin participatoryculture hasa

very stronganddirect relationshipto interactivity If the research
of Henry Jenkinsis correctin assumingOweare moving away
from a world in which someproduceand many consumemedia,
toward one in which everyonehas a more active stakein the

culture that is produced@B0], then how we go about creating
interactivesystemstoday will havea real and lasting effect from

here on in.
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