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Abstract

The confluence of virtual reality and artificial life, an emerg-
ing discipline that spans the computational and biological
sciences, has yielded synthetic worlds inhabited by realistic,
artificial flora and fauna. Artificial animals and humans are
comptex synthetic organisms. As self-animating graphical char-
acters, they are of interest in computer graphics because they
can dramatically advance the state of the art of production
animation and interactive game technologies. More broadly,
these biomimetic autonomous agents in their realistic virtual
worlds aiso foster deeper, computationally oriented insights
into natural living systems.

Cur artificial life approach has led to computational models of
animals that include the relevant biomechanics, anatomy, and
ethology. We have created physics-based virtual worlds inhab-
ited by artificial animals possessing muscle-actuated baodies,
eyes, and brains with motor, perception, behavior, and Jearn-~
ing centers. The latter incorporate machine learning algorithms
that enable artificial animals to learn muscle-actuated locomo-
tion and acquire higher-level maotor skills guided by sensory
perception,

Our work on virtual humans addresses the challenges of bio-
mechanical facial modeling/animation, of controlling physics-
based anthropomorphic models, and of animating pedestrians
in urban environments through the integration of (reactive)
behavioral and (deliberative) cognitive components. in partic-
ular, we go well beyond the animation of “crowds” to develop
a comprehensive model of individual pedestrians, yield-
ing results of unprecedented fidelity and complexity for fully
autonomous multi-human animation in large-scale urban
environments.
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