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Musculoskeletal Robot Walking with Thin McKibben Artificial Muscles
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Ryusuke MORITA, Tokyo Institute of Technology, morita.r.aa@m.titech.ac.jp
Koichi SUZUMORI, Tokyo Institute of Technology
Shunichi KURUMAYA, Tokyo Institute of Technology

In recent years, artificial muscles have attracted attention as a flexible and light powerful pneumatic
actuator. We have developed very thin McKibben artificial muscle. In our previous researches on a
musculoskeletal robot using multifilament pneumatic muscles , we have confirmed good movements of
the knee, ankle, elbow, hip and shoulder joints. In this paper, we successfully realize the musculoskeletal
robot walking with dynamic and cooperative joint control. Dynamic characteristics of multifilament
pneumatic muscle, driving plan of multifilament pneumatic muscle with musculoskeletal simulator and
implementation of walking movement by the musculoskeletal robot are discussed.
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Fig.3 Calculated and experimental results of step re-
sponse of a multifilament pneumatic muscle (bun-
dled number 20)
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Fig.4 Calculated and experimental results of step re-

sponse of a multifilament pneumatic muscle (bun-

dled number 60)
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Fig.5 Driving plan of pneumatic muscle with muscu-
loskeletal simulator (Psoas major muscle)
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Fig.6 Walking movement by the musculoskeletal robot at 2-second intervals
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