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Design of Knee Joint Mechanism that Follows External Force for Biped Walking Robots

*Masafumi OKADA (Univ. of Tokyo), Tatsuya GOTOH(TOSHIBA Co. Ltd.)
and Yoshihiko NAKAMURA (Univ. of Tokyo, CREST)

Abstract— For walking robots, it is necessary to realize free motion and to yield high torque transmission on
the knee joint. In this paper, we propose the backlash clutch mechanism for knee joint of biped walk robots.
This mechanism realizes both free motion and lock motion using joint backlash. The control algorithm of
this mechanism is given based on 2-DOF control method.
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Fig.1 Free motion for walking
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Fig.2 Landing of walking motion
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Fig.3 Backlush clutch
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Fig.4 Design of backlush clutch
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Fig.5 Design of knee joint
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Fig.6 Design of humanoid knee
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Fig.7 Location of backlush clutch
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Fig.8 Humanoid leg
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Fig.9 Free motiont
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Fig.10 Two DOF control system
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Fig.11 Motion of knee joint
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