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Application of manipulability measures for robot arm equipped with bi-articular
driving mechanism

Kengo Yoshida, Sehoon Oh and Yoichi Hori(The University of Tokyo)

Abstract— This paper describes extended manipulability measures and its application for robot arm
equipped with bi-articular driving mechanism. Bi-articular driving mechanism is an actuator which drives
both two joint simultaneously. It mimics animal bi-articular muscle. Conventional manipulability measures
do not consider existence of such actuator and can not represent characteristics of target robot arm correctly.
Our extended measures solves this problem. Proposed measures are verified by the experiment. Also this
paper shows difference of characteristics between target arm and conventional arm.
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Fig.2 Range of Joint Torques with or without Bi-
articular Muscles
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Fig.4 A photo of robot arm
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Fig.5 IME and Range of Output Force acting on an
Object with or without Bi-articular Muscles
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Fig.6 Experimental Result of Output Force of Robot Arm Equipped with Bi-articular Driving Mechanism
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Fig.7 Comparison of Manipulability of the Arm with Bi-articular Muscles
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