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Abstract

We provide an interfacefor controlling humanoidcharacterain-
derphysicalsimulation.This interfacepermitsa userto controlthe
charactentavarietyof differentsemantidevels. Thecharactecan
beinstructedatahighlevel, suchasby issuingawalk commandpr
atalow level, suchasby specifyingposeswith interactve keyframe
selection.In addition, the characteican performautonomouslyn
thatit possessea variety of reactive skills that canbe performed
whenneededOurwork bringstogetherinteractive controlwith re-
active control underphysical simulationasa major steptowardsa
largersystenfor anintelligent,controllableandinteractve charac-
ter.
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1 Exposition

Developing plausiblemotion for animatedcharacterds dif cult.
Therearea variety of differenttechniqueghatare usedto control
interactve charactersHowever, no onetechniqueallows you per
form a completerangeof motionsunderary ervironmentwith in-
teraction.We combinereactve control[Faloutsosetal. 2001]with
interactize control [Laszlo et al. 2000] underphysical simulation
in orderto accommodata wide rangeof behaior. The character
understanddasicreactve and protectve behaior. Throughuser
selectedkeyframedcontrollers thecharacters ableto performcus-
tomtasksthatcanbe adaptedo ary situation.

A usermay instructthe charactetto performspeci c tasksby se-
lecting a keyframethatindicatesthe desiredposeof the character
We useproportional-desiative (PD) controllersto drive thecharac-
terfrom their currentpositionto thedesiredoosition. Thekeyframe
may also containinformationaboutthe gainsusedasinput to the
PD controller The keyframedposescan be usedin sequenceo

achieve awalk cycle, throw puncher kicks, hop,leanbackwards,
pick up objectsandsoforth.

Simplepose-basedontrolis not enoughto guaranteehat the dy-

namic characterwill achieve the desiredposition. Our charac-
ter also adjuststhe posesby applying heuristicsin orderto better
achieve its goalsof movement,balanceand interaction. For ex-

ample,a poseindicatinga punchwill be adjustedautomaticallyto

raiseor lower the armsto bettercontactthe objectsaroundthem.
A walking posewill automaticallytrigger a synchronizingof the
charactes armsin orderto achieve betterbalance.

e-mail: ashapiro@cs.ucla.edu
Te-mail:pal@cs.ucla.edu

PetrosFaloutso$
University of California,Los Angeles

The charactes reactie skills permitthe animatedcharacteto re-
cover from variousundesirablgositionsandsituations suchasbe-
ing proneor supineon the ground, or underattackfrom another
character The usercanexplicitly activatethe reactve behaior at
ary time. Thisis done,for example,if the characteis falling and
theuserwantsthe characteto gracefullyhandlethefall. Thereac-
tive behaiors will activatea seriesof controllersthatwill attempt
to reorientthe charactelinto a safestate,suchasstandingor rest-
ing. In addition,the usercanallow the reactve controllerto run
passvely in the backgroundallowing it to usurpcontrol from the
userautomatically

Figurel: Generatingacontrollervia keyframedpose..

Our characterexist in R® andhave 18 degreesof freedom(DOF).

For thepurpose®f balanceandbettercontrol, we have constrained
therootjoint to onerotationalaxis, which allows our characterso

have statichalance.Changesn orientationof the root axis canbe

madethroughsimplekinematic’hops”, which allow the character
to reorientthemselesandmove in 3D.

Thus, our interactve characterhasthreelayersof control: 1) a
keyframedposecontrol,2) a setof heuristicsusedto achieve better
poseaunderdynamicsand3) alayerof reactive controlthatcanbe
activatedduring physicalinteractionor imbalancedstates.

Motion capturesynthesiskeyframing,dynamiccontrolandhybrid
techniquesanustbe combinedin orderto generatehigh-level, au-
tonomousand interactive behaior thatis effective undera wide
rangeof circumstancesWe presenthis applicationasa rst step
towardscombininga numberof thesedisparatdechniquesn order
to achieve the goal of anintelligent,controllablecharacter
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