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Design of the Morphology and Neural Systems of Link-Type Locomotive Robots

using Genetic Programming

Ken Endo*, Akihiro Kawachino® and Takashi Maeno*

In this paper, a method for designing morphology of body and neural systems of link-type robots is suggested in

which the robots can adapt the changes in environment using the evolutionary computation. The morphology of the

body and neural systems have a close relationship to each other. So the model of the robot is constructed in which

the morphology of the body and neural systems emerge simultaneously. The morphology of the body and neural

systems are generated using a Genetic Programming. As a neural system, six kinds of them are used to compare

with each other. The tasks are that the robots move on grounds including different height of hills from generation to

generation in the two dimensional lateral simulated world under the effect of the gravity. The robots are evaluated

based both on a moving distance and an efficiency. As a result, various combinations between the morphology of

the body and neural systems of the robots were emerged. Moreover, the robot went over the hills that were not

experienced. Finally, this method is applied to design the real.

Key Words: Locomotive Robot, Genetic Programming, Adaptability
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Fig.3 Tree structure of the robot
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Fig.9 Morphology of preferblack solution of analog neural

model
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Fig.13 Locomotion of the best solution

Fig.14 Real robot of the best solution
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