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Abstract We present a two-step evolution system that produces controllable virtual creatures in
physically simulated 3D environment. Previous evolutionary methods for virtual creatures did not allow
any user intervention during evolution process, because they generated a creature’s shape, locomotion,
and high-level behaviors such as target-following and obstacle avoidance simultaneously by one-time
evolution process. In this work, we divide a single system into manageable two sub-systems, and this
more likely allowsuser interaction. In the first stage, a body structure and low-level motor controllers
of a creature for straight movement are generated by an evolutionary algorithm. Next, a high-level
control to follow a given path is achieved by a neural network. The connection weights of the neural
network are optimized by a genetic algorithm. The evolved controller could follow any given path
fairly well. Moreover, users can choose or abort creatures according to their taste before the entire
evolution process is finished. This paper also presents a new sinusoidal controller and a simplified
hydrodynamics model for a capped-cylinder, which is the basic body primitive of a creature.
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