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Figure1: In the left imagethe original walk (left actor)hasbeen
modi�ed with a ”sneaky” style, yielding a sneaky walk (right ac-
tor). In theright image,thesneakingmotion(left actor)is modi�ed
with a ”walking” style, yielding a walk-like sneakthat appearsas
a tiptoeingmotion (right actor). Our visual decompositionworks
with any sort of motion data,including motion capturedandkey-
frameddata.

Exposition

We introducea novel methodfor editing the style of motion data
throughmotiondecomposition.Our methodextractsthestyleof a
motionusinglineardecompositionbasedon IndependentCompo-
nentAnalysis.Theextractedstylecomponentsareappliedto other
motionsthrougha varietyof editingoperations.Theresultingmo-
tionsretaintheiroriginalbasiccontentwhile exhibiting thestyleof
adifferentmotion.

Unlikepreviousmethodsfor stylizingmotions,ourmethodis inter-
active,visualandrequiresnoknowledgeof key-framingor statisti-
cal analysis.An importantfeatureof our decompositionis thatthe
resultingcomponentsarethemselvesmotiondata.Therefore,they
areafamiliarmodelfor animatorsandcanbesubjectto thegrowing
numberof techniquesthatwork with motiondata,suchasretarget-
ing. Our approachis thebasisof a simpleandintuitive interactive
tool for analyzingandeditingmotiondata.

Motion Decomposition. The decompositionis performedauto-
maticallythroughIndependentComponentAnalysis(ICA). A user
interactively selectsoneor moreof the resultingcomponentsthat
bestrepresentthe style of the desiredmotion. Thesecomponents
canbecombinedtogetherwith a varietyof visualeditingfunctions
to betterrepresentthe expressivenessandnuancesof the motion.
The chosenstylecomponentsarethenappliedto the original mo-
tion yieldinganew, stylizedmotion.

Interacti veediting. Basedontheproposeddecompositionwehave
de�ned a setof editing operationsthat canchangethe style of an
originalmotion.Of specialinterestis theability of ourapproachto
extractstylisticaspectsfrom onemotionandapplyit to another. In
addition,we canedit the componentsthemselvesto reduceor ex-
aggeratetheir effect on themotion. For example,componentsmay
be combinedtogetherto yield betterstylistic representationsor to
capturesubtlenuancesof motion.Usingour interactiveeditingtool
we areableto performef�ciently a seriesof examplesthatdemon-
stratetheeffectivenessof themethod.Ourapproachis summarized
in Figure2.

Results. Figure 1 shows an exampleof style-transferbewtween
motions.Wedecomposemotioncapturedatarepresentingaperson
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Figure2: Overview of theICA-basedinteractiveeditingsystem.

walking in a sneaky mannerinto independentcomponents.We in-
teractively identify thestylecomponentsthatcapturethesneakiness
of themotion.Thissneakinesscomponentsarethenbeappliedto a
normalwalk in orderto createa sneaky-looking walk. Conversely,
our methodallows the reciprocalapplicationof style to the above
example.Thecharacteristicsof a walking motioncanbeextracted
asanindependentcomponentandin turnaddedto asneaky motion,
yielding a walk-like sneakingmotion. In addition,we canblend
thestylecomponentandthetargetmotionwith varyingweightsso
asto createa continuumof motionswith varyingamountof style.
Thus,theoriginal walk from theexampleabove canbecombined
with asneaky componentin orderto createamotionthatis halfway
betweensneakingandwalking. Thus,wecancreatetransitionsbe-
tweentheoriginalmotionandthenew, stylizedmotion.
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