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Design and Optimization of Flexible Bionic Shoulder Joint Driven by

Pneumatic Artificial Muscle
LI Fang", WU Yang", LIU Kai"
(a. Jincheng College; b. College of Mechanical and Electrical Engineering, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, China)

Abstract ; According to the characteristics of human shoulder joint, a kind of flexible bionic shoulder joint is designed, and the in-
verse kinematic model of the bionic joint is derived. With the minimum output torque, the output force model and the maximum con-
traction ratio of the pneumatic artificial muscle as the constraint conditions and the maximum range of the bionic joint motion as the

objective function, the genetic algorithm is used to optimize the structure parameters of the bionic joint. Experiment results show that

the range of the joint motion after the optimization is obviously increased and its flexibility is improved greatly.

Keywords : pneumatic artificial muscle (PAM) ; structure optimization; shoulder joint
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