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Abstract

In this paper, we attempt to realize the diversity of human actions in a virtual world in terms
of the basic actions. We utilize the comprehensive knowledge structure of ontology to organize
the human actions into an action hierarchy, each action being the root action of its associated
hierarchy of specialized actions. Each basic action is implemented by composing the primitive
motions and each basic action in turn by reusing those basic actions. Our approach to the
development of these actions is focused more on their diversity and brevity than on their visual
realism. Based on this design we develop a method to grasp virtual humans’ characteristics and
reflect those characteristics on their respective action patterns. We also present a mechanism for
the agents to adapt their motions to diverse qualitative changes in environment. We apply these

methods to such basic actions as walk, run and throw to demonstrate their viability.
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Human = Composition(component<body, mind>, connection,
configuration),

Descriptive Attribute {human.age, human.sex,
human.power}, Functions

Body = Composition(component<head,trunk,{limb:arms

Jlegs}>, conection(between:head&trunck,by:neck;
between:trunk&arms,by:shoulder;
between:trunk&legs,by:pelvis;))

Descriptive Attribute {body.height, body.weight}
Functions {creep(), toddle(), walk(), stride(), run(), trot(),
hop(), jump()}

Trunk = Composition

Descriptive Attribute {trunk.length, trunk.weight}
Function {stoop(), lean()}

Arms = Composition(component<upperarm,forearm,hand>,
connection( between:upperarmd&forearm,by:elbow;
between:forearm&hand,by:wrist;))

Descriptive Attribute {arm.length, arm.shape}
Functions {raise(), pull(), stretch()}
Hand = Composition(component<thumb,finger,palm>
connection(between:finger&palm,by:joint;
between:thumb&plam,by:joint;))
Descriptive Attribute {hand.length, hand.shape}
Functions {release(), hold(), grasp()}

Legs = Composition(component<thigh, fibula, foot>,

connection(between:thigh&fibula,by:knee;

between:fibula&foot,by:ankle;))

Descriptive Attribute {leg.length, leg.shape}
Functions {raise(), spread(), step()
Foot = Composition(component<toe, instep>

connection(between:toe&instep,by:joint;))
Descriptive Attribute {foot.lenght, foot.shape, foot.size}
Functions {tread(), prop()}.
where ) ‘[T, {}, and ‘< >’ are specialization, domain,

set and a set of components.
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