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Passive Landing Control of a Bipedal Musculoskeletal Robot

*RyumaNITYAMA (The University of Tokyo), Yasuo KUNIYOSHI (The University of Tokyo)

Abstract— The artificial musculoskeletal system proposed here is based on the engineering concept of using biological
structures as guidelines for robot architecture. The design principles of the musculoskeletal robot are derived from kine-
matic and static analysis. Our experimental system is a pneumatically actuated bipedal robot. The results show that we
can control direction of fall by choosing an appropriate stiffness of the legs. We found that the musculo-skeletal leg can
act as aphysical controller during landing. We also demonstrate the phsical ability of the robot to land softly from a one

meter drop.
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Fig.1 Muscul oskeletal robot.
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t=J'Q, t=G'F (6h)
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Fig.2 Properties of the musculoskeletal leg.
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Fig.3 Soft landing from 1.0[m] high.
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(8 initial condition and fall backward
Fig.4 Passive control of landing and direction of fall.
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