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Hyper-redundant control of cord-like mechanical systems with flexion and
extension degrees of freedom in complicated terrain
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We proposed a hyper-redundant control method for the cord-like mechanical
system which can bend and stretch. In the method, the change of the constrained condition with the
surrounding terrain is represented as the change of the system matrices, and we can use a redundancy

caused by bending and stretching of the robot. The effectiveness of the method was verified by
simulations and experiments. As for the consideration of the locomotion intelligence of a living
snake, we discussed the ascending and descending motions of a snake-like robot while clinging to the
surface of a cylinder, using its undulating motion.
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