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Abstract

We provide an interfacefor controlling humanoidcharactersun-
derphysicalsimulation.This interfacepermitsauserto controlthe
characteratavarietyof differentsemanticlevels.Thecharactercan
beinstructedatahighlevel, suchasby issuingawalk command,or
atalow level, suchasby specifyingposeswith interactivekeyframe
selection.In addition,the charactercanperformautonomouslyin
that it possessesa variety of reactive skills that canbe performed
whenneeded.Ourwork bringstogetherinteractivecontrolwith re-
active controlunderphysicalsimulationasa majorsteptowardsa
largersystemfor anintelligent,controllableandinteractivecharac-
ter.
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1 Exposition

Developing plausiblemotion for animatedcharactersis dif�cult.
Therearea varietyof differenttechniquesthatareusedto control
interactive characters.However, no onetechniqueallows you per-
form a completerangeof motionsunderany environmentwith in-
teraction.We combinereactive control[Faloutsoset al. 2001]with
interactive control [Laszlo et al. 2000] underphysical simulation
in orderto accommodatea wide rangeof behavior. Thecharacter
understandsbasicreactive andprotective behavior. Throughuser-
selectedkeyframedcontrollers,thecharacteris ableto performcus-
tomtasksthatcanbeadaptedto any situation.

A usermay instructthe characterto performspeci�c tasksby se-
lectinga keyframethat indicatesthedesiredposeof thecharacter.
Weuseproportional-derivative(PD)controllersto drivethecharac-
ter from theircurrentpositionto thedesiredposition.Thekeyframe
may alsocontaininformationaboutthe gainsusedasinput to the
PD controller. The keyframedposescan be usedin sequenceto
achieveawalk cycle,throw punchesor kicks,hop,leanbackwards,
pick upobjectsandsoforth.

Simplepose-basedcontrol is not enoughto guaranteethat thedy-
namic characterwill achieve the desiredposition. Our charac-
ter alsoadjuststhe posesby applyingheuristicsin orderto better
achieve its goalsof movement,balanceand interaction. For ex-
ample,a poseindicatinga punchwill beadjustedautomaticallyto
raiseor lower the armsto bettercontactthe objectsaroundthem.
A walking posewill automaticallytrigger a synchronizingof the
character's armsin orderto achievebetterbalance.
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Thecharacter's reactive skills permit theanimatedcharacterto re-
cover from variousundesirablepositionsandsituations,suchasbe-
ing proneor supineon the ground,or underattackfrom another
character. Theusercanexplicitly activatethe reactive behavior at
any time. This is done,for example,if thecharacteris falling and
theuserwantsthecharacterto gracefullyhandlethefall. Thereac-
tive behaviors will activatea seriesof controllersthatwill attempt
to reorientthecharacterinto a safestate,suchasstandingor rest-
ing. In addition, the usercanallow the reactive controller to run
passively in thebackground,allowing it to usurpcontrol from the
userautomatically.

Figure1: Generatingacontrollervia keyframedpose..

Our charactersexist in R3 andhave 18 degreesof freedom(DOF).
For thepurposesof balanceandbettercontrol,wehaveconstrained
theroot joint to onerotationalaxis,which allows our charactersto
have staticbalance.Changesin orientationof theroot axiscanbe
madethroughsimplekinematic”hops”, which allow thecharacter
to reorientthemselvesandmove in 3D.

Thus, our interactive characterhas three layersof control: 1) a
keyframedposecontrol,2) asetof heuristicsusedto achievebetter
posesunderdynamics,and3) a layerof reactivecontrolthatcanbe
activatedduringphysicalinteractionor imbalancedstates.

Motion capturesynthesis,keyframing,dynamiccontrolandhybrid
techniquesmustbe combinedin order to generatehigh-level, au-
tonomousand interactive behavior that is effective undera wide
rangeof circumstances.We presentthis applicationasa �rst step
towardscombininganumberof thesedisparatetechniquesin order
to achieve thegoalof anintelligent,controllablecharacter.
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