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Abstract

Presentationof audioor videofiles for browsing is difficult
dueto theirserialandtransitorynaturewhereastextsor pho-
tosmaybesimply placedin theuser’s visualfield. This pa-
perdescribesa simpletechniquefor browsingandselecting
amongtemporalsignalssuchasaudioandvideo. In thepro-
posedmethod,only two amonga setof thesignalsarepre-
sentedto the userat a time and(s)hejust needsto selecta
‘winner’ amongthetwo. This processis repeatedfor many
roundsuntil asinglewinnerremainsasanalogousto thetour-
namentmatchin many sportgames.We appliedthis intu-
itive techniqueto browsingandselectingamongcomputer-
animationclips for motionparametersetting. It would also
be applicableto browsing/selectingamongretrieved candi-
datesin audio/videoretrieval systems.

Key Words: browsing,retrieval, tournament,multimedia,
audio,video,userinterface.

1 Introduction

Browsingin avisualuserinterfacetakesadvantageof thefactthata
varietyof artifactsmaybeplacedin thevisualfield andtheusercan
rapidly scanthem,aswell asuseperipheralvision to obtainsome
senseof theobjectsnot in theimmediatevisual focus[8]. Presen-
tationof a setof retrieved itemsis usuallydonethis way in image
retrieval systems[5][6]: theusercanrapidlyscanthemandchoose
the bestamongthem. However, presentationof temporalsignals
suchasaudioor video files for browsing is madedifficult by the
serialandtransitorynatureof them. As opposedto the staticdis-
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play, audio/videofiles mustbeplayedover time. Presentingmany
audio/videofilesatatimeto theuser, hence,havesomedifficulties.
Resourcesareoftennotavailableenoughfor thesimultaneousplay-
backs.Listening/watchingmany audio/videoclips simultaneously
is hardlyaneasytaskfor humanusers.

Therearesomeattemptsto get aroundtheseproblemssuchas
spatializedaudiopresentation[8] andgraphicaldisplayof a key-
frameextractedfrom eachof videofiles [3] or computeranimation
clips [5]. Even theseget-aroundshave, however, their own prob-
lems. The spatializedaudioburdensthe humanuseron frequent
recallingfrom spatialmemoryin theabsenceof visual cues. It is
notalwayspossibleto extractakey-framethatrepresentstheentire
video/animationclip well enough.We presenta simpleandintu-
itive way of browsing the temporalsignalswithout muchload on
the user’s memorynor the non-representative simplificationsuch
asthe key-frameextracting. In Section2, the ideaof tournament
browsing is explainedandSection3 presentsits applicationto in-
teractive evolution systemof computeranimationclip. Discussion
andConclusionsfollow it.

2 Tournament Browsing and Selec-
tion

Initially, the entire setof the candidatesis in the tournament:in
a retrieval system,this set would correspondto that of retrieved
itemswhich arehighly ranked for a given query. Two candidates
areselectedandpresentedfor playbackto thehumanuser. Theuser
just needsto choosea ‘winner’ amongthe two. Only the winner
progressesto the next level of the tournament. The tournament
continuesuntil asinglewinnerremains.Therankingof acandidate
is its heightin theplayoff tree(Figure1). Theoneat thetop is then
thefavouritechoiceof theuser. Thetotalnumberof ‘competitions’
for a setof � candidatesis ����� .

We experimentedthis tournamentbrowsingtechniquein our in-
teractive evolution systemof generatingvariationson a prototype
motionin 3D computeranimation.

3 Interactive Evolution of Motion

Motion control of articulatedfiguressuchas humanshasbeena
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Figure1: Tournamentselectionandranking. Eachhorizontalline designatinga competitionandeachupward arrow designatingthe
winnerprogressingin thetournament.Therankingof a candidateis its heightin theplayoff tree.(Adoptedfrom [1].)

challengingtask in computeranimation[2]. Oncean acceptable
motionsegmenthasbeencreated,eitherfrom key-framing,motion
captureor physicalsimulations,reuseof it is important. Much of
therecentresearchin it hasbeendirectedtowardsmixing thosese-
lectedfrom a library of examplemotionsto createa new motion
[7][13]: for example,a library of walk motions.Thoughit greatly
expandstherangeof possiblemotions,it is difficult to acquirethe
examplesin the beginning: it still hasto go throughtediouskey-
framing,motioncaptureor physicalsimulations.Usinginteractive
evolution, a geneticalgorithmtechnique,however, we cansynthe-
sisemoreexamplemotionsfrom asingleprototypemotionsuchas
differentwalk stylesout of a normalwalk motion without tedious
userspecifications,designefforts,or knowledgeof algorithmicde-
tails. Thiscanbeusefulsinceit is mucheasierthananimatingfrom
scratch.

Application of interactive evolution in computergraphics is
hardly new. For example, it is usedvery effectively in creating
beautifulandabstractcolour images[9]. An initial populationof
imagesgeneratedrandomlyby the computeris displayedon the
screen.From the displayedset the userdeterminesa relative fit-
nessranking.Thematingand/ormutationoperationsareappliedto
the selectedimagesbasedon the rankingto producea new setof
progeny images,thatsupplytheinput for thenext roundof userse-
lection.Thisprocessis repeatedmultiple times,to evolveanimage
of interestto theuser.

Whenapplyingthis interactiveevolutiontechniqueto animation,
displayingpopulationof animationclips to theuserfacestheprob-
lemsdiscussedin Section1.

3.1 Experiment

In our interactive evolutionsystemof motion[4], theinitial popula-
tion consistsof randomvariationson a given prototypeanimation
clip. Only two among,say, eight animationclips in the popula-
tion areshown ata timewhereasall of themwouldbedisplayedon
thescreensimultaneouslywhenevolving imagesor shapes[9][12].
Thehumanuserjustneedsto click what(s)hefavoursovertheother
andrepeatthis processfor eachpair of animationclips presented
(Figure2.) Oncethefinal winner is determinedthis way, therank-
ing for eachcandidateis usedasits relative fitness.Then,therest
of otherprocessesaresimilar to thoseof otherinteractiveevolution

applications[9][12]. Thematingand/ormutationoperationsareap-
pliedto theselectedmotionsbasedontherankingto produceanew
setof progeny motions,thatsupplytheinput for thenext roundof
userselection.This processis repeatedmultiple times,to evolve a
motionof interestto theuser.

We usea humanoidmodelof 62 degreesof freedomboth ani-
matedandrenderedusinganin-housesoftwarebasedon OpenGL:
descriptionof otherdetailsaboutthe systemis beyond the scope
of this paper. Figure3 shows the snapshotsof the original proto-
typemotionandits variationsgeneratedby theinteractiveevolution
system:it took only a few minutesor dozensof mouseclicks for
reachingtheshown variations.

4 Discussion and Conclusion

This tournamentschemecontainsasortof noiseassociatedwith its
ability to rank any given set [1]. How accuratelythe tournament
ranksthesetdependson thecompetitorsmet. If thebestcandidate
in thesetcompetesin the initial roundof the tournamentwith the
secondbestone,only thebestonemovesup thehierarchywhereas
the otherbeingassignedthe lowest rank. All the candidatesthat
loseat thesamelevel of thetournamenthave thesamerank,which
de-emphasisestheir ranksrelative to eachother. This is, however,
morebeneficialthanover-committingto anexhaustinglycomplete
orderingof the set. Resultingtournamenthierarchyis sufficient
information for our interactive evolution applicationasdescribed
above: selectingthebestone,basedonuser’ssubjectivejudgement,
amongthesetof retrievedonesratherthancompletereorderingof
themis oftenenoughin many applicationsof retrieval systems.

Thenotion of tournamentcompetitionhasbeenalsoappliedto
standardgeneticalgorithmswhereall theprocessesincludingselec-
tion of a winner aredonein a batchmodewithout any interactive
interventionof thehumanuser[1][10]. While it is all aboutevolv-
ing better solutions for complex tasksin a batch mode,our novel
applicationreportedhereis aboutuser interface and usability in
interactive systems.

In summary, we have appliedtournamentselectionto browsing
a setof animationclips. It getsaroundthe difficulties which pre-
sentationof temporalsignalssuchasaudioor videofiles typically
faces.It is simple,intuitive andalsoapplicableto retrieval systems
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Figure2: (a)Only Two ataTime. Two amongeightanimationclipsof motionsarepresentedto theuserata timeandtheuserjustneeds
to chooseoneamongthem.(b) ProgressGaugeof Tournament.This gaugedisplaysthecurrentstatusof thetournament.

of sound/video.
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Figure3: VariationsonaTheme.(a)Thekey framesof theoriginalprototypemotion,come-in, composedby hands.(b-f) Thevariations
generatedoutof theprototypeusingtheinteractive evolution system.


