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Development of ”Double spherical shoulder joint” for humanoid robots

*Yusuke YAMAMOTO (Univ. of Tokyo), Masafumi OKADA (Univ. of Tokyo) and Yoshihiko
NAKAMURA (Univ. of Tokyo, CREST)

Abstract— We develop a shoulder mechanism for improving the motions of humanoid robots, double
spherical shoulder joint. The double spherical shoulder joint is a six DOF joint that consists of six single
DOF mechanical pairs in series with their axes intersecting at a point. The double spherical shoulder joint
has large workspace, replaces two shoulder joints (six DOF) of humanoid robot, and even provides the
equivalent function of yaw rotation of waist joints without actually adding them. In this paper, we explain
the mechanism of double spherical shoulder joint and show results of experiments.
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Fig.1 Two arms robot and its reachable workspace
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Fig.2 Double spherical joint mechanism
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Fig.3 Two arms robot with double spherical shoul-
der and its reachable workspace
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Fig.4 Photographs ot the double spherical shoulder
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Fig.5 Definition of the joint angles
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Fig.6 Size of the double spherical shoulder
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Fig.7 TMC1/TMD1 motor driver
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Fig.8 Reference and joint angles of right arm

Fig.9 Snapshots of motion of the experimental system
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