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Mathematical study for unified understanding of legged locomotion from the
evolutionary view point

Kobayashi, Ryo
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We studied the legged locomotion which is adopted by vertebrate and arthropod

(two biggest animal groups on earth) from the mechanical view point and from the evolutionary view point.
Once animals obtain legs in the evolutionary process, it seems that the number of legs decrease (or at
least, not increase). We observed the walking/running of ghost crab which can run exceptionally fast in
arthropod and changes the number of operating legs according to the moving velocity. We proposed a
mathematical model of the locomotion of ghost crab, and clarified why the number of operating legs
decreases as the velocity increases by the analysis of the model. By this, we gave a plausible reason of
decrease legs in evolution. Also, we proposed a platform for descriging the locomotion of animals and its

control, which was named "dynamic flow graph",
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