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Design of the Wire Driven Ankle Mechanism with High Backdrivability

o Michiki NAKANO (University of Tokyo), Masafumi OKADA (University of Tokyo),
Yoshihiko NAKAMURA (University of Tokyo)

Abstract— The traditional humanoid joints are controlled by high gain feedback controllers using the high
reduction gear. Therefore the backdrivability of the joint mechanism is low. Consequently, the joints disable
the dynamical interaction between the robot body and the environment. In this paper, we design an ankle
structure which has high transmission efficiency of power and enables a dynamic interaction between the
body and the environment because of the drive mechanism composed of pulleys and wire. The high reduction
gear ratio is realized by using the principle of movable pulley.
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Fig.1 Decelerator mechanism using movable pulley
principal
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Fig.2 Prototype of the wire driven ankle mechanism
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Fig.3 Guidepulley attachment mechanism
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Fig.7 Circuit diagram of voltage amplifier
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A = Juw(Kea60 +Kp46) + N
Fig.10 Block diagram of feedback controller

4.2 0000

O00KpUOO KpOOO OODOOODOOOOOO
oboooboooboobboOo Figriooooooooo
gboooooooboobooooooooooo
oooboooocobOoooooooooooobooon
uboooooooooboooobooooooog

Fig.11 Motion of the experimental system
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