Vol. 43

Coevolution of Bodies and Behavior in a Modular Reconfigurable Robot
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Creatures in nature can be considered to have evolved under coevolutionary pressure be-
tween bodies and behaviors. Based on this view, we construct an evolutionary model in which
morphology and control in artificial creatures coevolve based on ontogenesis and biological
evolution, and analyze the process of evolution based on the computer simulation. The results
of the simulation have shown that the punctuated equilibrium is a generic property of this
model, and that artificial creatures arranging and using motors and sensors in a better-than-
expected way can be evolved. Evolved creatures were embodied by using a reconfigurable
robot composed of processor-embedded cubes with various functions in order to discuss a new
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robot design methodology.
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Evolution and ontogeny of the robots.
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Fig.2 An example of gene information use.
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Fig.3 General flow of processing.
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Fig.4 The field for experiments.
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Fig.5 Classification of the robots based on their tracks.
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Fig.6 The phylogenic tree.
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Fig.7 A process of evolution.
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Fig.8 Typical internal states of the robot with highest
score in the 1600th generation.
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Table 1 Conditions of firing in each block.
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Table 2 Transition in usage of gene information.
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Fig.9 An embodied robot.
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