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Elucidation of generation mechanism and functions of various waves observed in
multi-legged locomotion and its application to robots

Ambe, Yuichi
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The purpose of this study was to understand the generation mechanism and
functions of various waves (direct-wave, retrograde-wave, and source-wave) observed in the
multi-legged locomotion and to apply the findings to robots. The main results of the study are as
follows. (1) Wave generation mechanism: The study designed a simple mathematical multi-legged model
and clarified that the effect of sensory feedback generated three types of gait corresponding to
direct-wave, retrograde-waves, and source-wave gaits. Furthermore, the mechanism is generalized to
the number of legs by deriving analytical solutions. In addition, the derivation of the mapping
structure of the dynamical system clarified the reason why sink-wave did not exist. (2) Function of
waves: The study investigated the effects of direct-wave and retrograde-wave on the body"s lateral
undulation and found that the retrograde-wave suppressed the body*s undulation and contributed to
the increase locomotion speed.
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(1) CPG(Central pattern generator)

(Delcomyn, Annual Review of Entomology, 2004)
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A Map structure
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Simple Multi-legged Model Reveals that Retrograde-wave Gait Rather Attenuates Body Oscillation than Direct-wave Gait
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