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Mechano-mathematical modeling approach to a study of evolution of adaptive
locomotion in many-legged animals with soft body
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Measurements of size of each body segment, leg length, and distance between
legs were made for two species of Scolopendromorpha centipedes (Scolopendra mutilans and
Scolopocryptops rubiginosus), which are known to have different gait transition patterns, and their
body weights were measured. By measuring the dynamic viscoelasticity of centipedes on a length scale

including several body segments, which is related to the undulation associated with movement, using
a three-point bending measurement method, we found that the two species have qualitatively
different characteristics, especially in terms of fast bending velocity. In addition, we developed
two-dimensional mechanical models of centipedes: a terrestrial crawling model and a swimming model.
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