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Designing Method for Biped Walking Robot
based on Co-evolution of Morphology and Walking Pattern

-Method for 3 dimensional model and its Evaluation-
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In this paper, designing method for morphology and walking pattern of biped walking robots is
suggested using the evolutionary computation. The morphology and control systems are closely
related to each other. Therefore, it is important to consider both of them simultaneously. The
morphology and walking pattern are generated using a two step Genetic Algorithm in the procedure
of design. We assume the servomodules for radio control car are used in the structure of robot. The
geometries and orientations of servomotors are emerged. The environment that robot walk on is the
flat ground under the effect of the gravity. the walking distance and the stability of upper body are
evaluated during the evolution. With these method, the valid morphology and walking pattern are
emerged. Moreover, emerged solutions are sperior to ones which are emerged by method using fixed
morphology.
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Fig. 1 3D link model  Fig. 2 3D detail model
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Fig. 3 PG model for 3D model
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Population 200
Generation 300
Crossover rate 0.8
Mutation rate  0.05
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a)front view

(b)side view
Fig. 4 walking pattern of the best robot of 3D detail
model
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Fig. 5 pareto optimal solutions
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