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1 Motivation

We implementa framavork for developinginteractive characters
by combiningkinematicanimationwith physical simulation. The
combinationof animationtechniquesallows the charactergo ex-
ploit the advantagesf eachtechnique. For example, characters
canperformnatural-lookingkinematicgaits andreactdynamically
to unexpectedsituations.

Kinematictechniquesuchasthosebasednmotioncapturedata
cancreatevery natural-lookinganimation. However, motion cap-
ture basedtechniquesare not suitablefor modelingthe comple
interactionshetweendynamicallyinteractingcharacters.Physical
simulation,on the other hand,is well suitedfor suchtasks. Our
work develops kinematicand dynamic controllersfor interactive
characteranimation,leveragingthe advantagesf both classesof
techniques.

2 Kinematic and Dynamic Control

We build uponour previouswork on dynamiccontrollercomposi-
tion [Faloutsoset al. 2001]. Within our framework, controllersare
now black boxesthat canencapsulatary kind of animationtech-
nique. For example,they canbe basedon the direct application
of motion capture elaboratemotion graphstructuregKovar et al.
2002;Li etal. 2002]or dynamiccontrollers[Hodginset al. 1995;
Faloutsosetal. 2001].

Our systemcanswitch betweerkinematicanimationand physi-
cal simulationfor ary numberof characterén theenvironmentand
determineswhich effectswill be placedon which characters.For
example,it may be desirableo fully animateonecharactehitting
anotherby motion captureddataand only simulatethe impact of
the force of the hit on the secondcharacter In otherinstancesall
charactersan be dynamically simulated[Faloutsoset al. 2001].
The charactercanreactto unexpectedcircumstanceshroughthe
useof dynamiccontrollerswhich areautomaticallyactivatedbased
on the stateof the characterand the ervironment. For example,
a characteffalling down will automaticallyput its handsdown to
cushiontheimpact. Our systemproperlymatcheghe positionsand
the velocitiesfor the degreesof freedomof the charactersvhenit
switchesbetweerkinematicanimationanddynamicsimulation.

Our characterganreactautonomouslyo changesn their ervi-
ronmentandto userinteractionaswell asfollow userinstructions.
The power of combiningkinematicanddynamiccontrolis demon-
stratedby theimagesequencén Figurel.

Our systemis capableof integrating currentand future kine-
matic and dynamictechniquessinceit imposesno restrictionson
thestructureof individual controllers.We arecurrentlyworking on
incorporatingthe motiongraphtechniqgudKovar etal. 2002]asan
individual controllerinto our system.
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Figurel: Kinematicallyanimatedkick anddynamicallysimulated
reactionandinteraction.Themotionof thecharacteontherightis
dynamicallysimulated.Imagesarein rasterorder
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