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Super mode-rich locomotion: how animals navigate unpredictable environments

Yasui, Kotaro
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Animals can adapt to changes in their environment by autonomously generating

a variety of movement strategies. To extract the control structures inherent in this adaptive motor
intelligence, this study focused on centipedes and attempted to elucidate the interaction between
higher-level central control, such as that performed by the brain, and lower-level autonomous
distributed control through behavioral experiments and mathematical modeling. Specifically, the
study demonstrated that integrating a higher-level central control rule, which regulates head
movement based on sensory feedback from environmental contact, with lower-level walking control
rules improved the ability to navigate rough terrain. Additionally, the research clarified the role
of the brain and subesophageal ganglion in generating different patterns of body coordination during
walking, running, and swimming, as well as how these are integrated with lower-level distributed

control rules.
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