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We addressed the issues on motion generation and control design for
crawling-like locomotion robots that utilize the effects of sliding at the ground-contact point and
indirect excitation created by internal wobbling and some related underactuated robotic systems, and

mainly obtained the following theoretical results. We showed that underactuated robots composed of
a circular body frame and its internal wobbling mass can generate stable crawling-like forward
motions on low-friction downhill or level surface through numerical simulations and experimental
studies, and clarified the fundamental characteristics of the generated motions through motion
analysis. In addition, we showed the possibility of functional expansion such as high-speed motion
generation through devising the body shape and combining multiple robots. Furthermore, we conducted
fundamental studies on industrial machines that utilizes the crawling-like locomotion robot as an
actuator.
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