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Abstract

Presentatiomf audioor videofiles for browsingis difficult
dueto their serialandtransitorynaturewhereagexts or pho-
tos may be simply placedin the users visualfield. This pa-
perdescribes simpletechniquefor browsingandselecting
amongtemporalsignalssuchasaudioandvideo. In the pro-
posedmethod,only two amonga setof the signalsarepre-
sentedto the userat a time and(s)hejust needsto selecta
‘winner’ amongthetwo. This processs repeatedor mary
roundsuntil asinglewinnerremainsasanalogouso thetour-
namentmatchin mary sportgames. We appliedthis intu-
itive techniqueto browsing and selectingamongcomputer
animationclips for motion parametesetting. It would also
be applicableto browsing/selectingamongretrieved candi-
datesn audio/videaretrieval systems.

Key Words. browsing,retrieval, tournamentmultimedia,
audio,video,userinterface.

1 Introduction

Browsingin avisualuserinterfacetakesadvantageof thefactthata
varietyof artifactsmaybeplacedn thevisualfield andtheusercan
rapidly scanthem,aswell asuseperipheralvision to obtainsome
senseof the objectsnot in theimmediatevisualfocus[8]. Presen-
tation of a setof retrieveditemsis usuallydonethis way in image
retrieval systemg5][6]: theusercanrapidly scanthemandchoose
the bestamongthem. However, presentatiorof temporalsignals
suchasaudioor video files for browsing is madedifficult by the
serialandtransitorynatureof them. As opposedo the staticdis-
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play, audio/videdfiles mustbe playedover time. Presentingnary
audio/vidediles atatime to theuser hence have somedifficulties.
Resourceareoftennotavailableenoughfor thesimultaneousglay-
backs. Listening/watchingmary audio/videoclips simultaneously
is hardlyaneasytaskfor humanusers.

Thereare someattemptsto get aroundtheseproblemssuchas
spatializedaudio presentatiorj8] and graphicaldisplay of a key-
frameextractedfrom eachof videofiles [3] or computeranimation
clips [5]. Eventheseget-aroundshave, hawever, their own prob-
lems. The spatializedaudio burdensthe humanuseron frequent
recallingfrom spatialmemoryin the absenceof visual cues. It is
notalwayspossibleto extracta key-framethatrepresenttheentire
video/animatiorclip well enough. We presenta simpleandintu-
itive way of browsing the temporalsignalswithout muchload on
the users memorynor the non-representaté simplification such
asthe key-frame extracting. In Section2, the ideaof tournament
browsingis explainedand Section3 presentsts applicationto in-
teractive evolution systemof computeranimationclip. Discussion
andConclusiongollow it.

2 Tournament Browsing and Selec-
tion

Initially, the entire setof the candidatess in the tournament:in
a retrieval system,this setwould correspondo that of retrieved
itemswhich are highly ranked for a given query Two candidates
areselectedandpresentedor playbackio thehumanuser Theuser
just needsto choosea ‘winner’ amongthe two. Only the winner
progresseso the next level of the tournament. The tournament
continueauntil asinglewinnerremains.Therankingof acandidate
is its heightin the playof tree(Figurel). Theoneatthetopisthen
thefavouritechoiceof theuser Thetotal numberof ‘competitions’
for asetof n candidatess n — 1.

We experimentedhis tournamenbrowsing techniquen our in-
teractive evolution systemof generatingvariationson a prototype
motionin 3D computeranimation.
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Motion control of articulatedfiguressuchas humanshasbeena
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Figure 1. Tournamenselectionandranking. Eachhorizontalline designatinga competitionand eachupward arrov designatinghe
winner progressingn thetournamentTherankingof a candidatas its heightin the playof tree.(Adoptedfrom [1].)

challengingtaskin computeranimation[2]. Oncean acceptable
motionsegmenthasbeencreatedegitherfrom key-framing, motion
captureor physicalsimulations,reuseof it is important. Much of
therecentresearchn it hasbeendirectedtowardsmixing thosese-
lectedfrom a library of examplemotionsto createa new motion
[7][13]: for example,alibrary of walk motions. Thoughit greatly
expandsthe rangeof possiblemotions,it is difficult to acquirethe
examplesin the beginning: it still hasto go throughtediouskey-
framing, motion captureor physicalsimulations.Usinginteractive
evolution, a geneticalgorithmtechnique however, we cansynthe-
sisemoreexamplemotionsfrom a singleprototypemotionsuchas
differentwalk stylesout of a normalwalk motion without tedious
userspecificationsgesignefforts, or knovledgeof algorithmicde-
tails. This canbeusefulsinceit is mucheasiethananimatingfrom
scratch.

Application of interactive evolution in computergraphicsis
hardly nev. For example, it is usedvery effectively in creating
beautifuland abstractcolourimages[9]. An initial populationof
imagesgeneratedandomly by the computeris displayedon the
screen. From the displayedsetthe userdeterminesa relative fit-
nesganking. Thematingand/ormutationoperationsareappliedto
the selectedmagesbasedon the rankingto producea new setof
progery imagesthatsupplytheinputfor the next roundof userse-
lection. This processs repeatednultiple times,to evolve animage
of interestto theuser

Whenapplyingthisinteractize evolutiontechniqueo animation,
displayingpopulationof animationclips to the userfacesthe prob-
lemsdiscussedn Sectionl.

3.1 Experiment

In ourinteractive evolution systemof motion[4], theinitial popula-
tion consistsof randomvariationson a given prototypeanimation
clip. Only two among,say eight animationclips in the popula-
tion areshavn atatime whereasall of themwould be displayedon
thescreersimultaneouslyvhenevolving imagesor shape$9][12].
Thehumanuserjustneeddo click what(s)hefavoursovertheother
andrepeatthis procesdor eachpair of animationclips presented
(Figure2.) Oncethefinal winneris determinedhis way, the rank-
ing for eachcandidates usedasits relative fitness. Then, therest
of otherprocessearesimilarto thoseof otherinteractive evolution

applicationg9][12]. Thematingand/ormutationoperationsreap-
pliedto theselectednotionsbasedntherankingto produceanewn
setof progely motions,thatsupplytheinput for the next roundof
userselection.This processs repeatednultiple times, to evolve a
motionof interestto theuser

We usea humanoidmodelof 62 degreesof freedomboth ani-
matedandrenderedisinganin-housesoftwarebasedon OpenGL:
descriptionof other detailsaboutthe systemis beyond the scope
of this paper Figure3 shavs the snapshotsf the original proto-
typemotionandits variationsgeneratedy theinteractve evolution
system:it took only a few minutesor dozensof mouseclicks for
reachinghe shawvn variations.

4 Discussion and Conclusion

Thistournamenschemecontainsa sortof noiseassociatevith its
ability to rank ary given set[1]. How accuratelythe tournament
ranksthe setdepend®n the competitoramet. If the bestcandidate
in the setcompetesn theinitial roundof the tournamenwith the
secondestone,only thebestonemovesup the hierarchywhereas
the other being assignedhe lowestrank. All the candidateghat
loseatthe sameevel of thetournamenhave the samerank,which
de-emphasisetheir ranksrelative to eachother Thisis, however,
morebeneficialthanovercommittingto an exhaustinglycomplete
orderingof the set. Resultingtournamenthierarchyis suficient
informationfor our interactive evolution applicationas described
above: selectinghebestone,basednusers subjectve judgement,
amongthe setof retrieved onesratherthancompletereorderingof
themis oftenenoughin mary applicationsof retrieval systems.

The notion of tournamentompetitionhasbeenalsoappliedto
standardjeneticalgorithmswhereall theprocessemcludingselec-
tion of awinneraredonein a batchmodewithout ary interactve
interventionof the humanuser[1][10]. While it is all aboutevolv-
ing better solutions for comple tasksin a batch mode,our novel
applicationreportedhereis aboutuser interface and usability in
interactive systems.

In summarywe have appliedtournamenselectionto browvsing
a setof animationclips. It getsaroundthe difficulties which pre-
sentatiorof temporalsignalssuchasaudioor videofiles typically
faceslt is simple,intuitive andalsoapplicableto retrieval systems
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Figure2: (a) Only Two ata Time. Two amongeightanimationclips of motionsarepresentedo theuseratatime andtheuserjustneeds
to chooseoneamongthem. (b) ProgressGaugeof TournamentThis gaugedisplaysthe currentstatusof thetournament.

of sound/video.
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Figure3: VariationsonaTheme.(a) Thekey framesof theoriginal prototypemotion, come-in, composedy hands (b-f) Thevariations
generatedut of the prototypeusingtheinteractve evolution system.




