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Design and simulation of bionic manipulator for EMG control

LIU Leyuan, YAN Bingcheng, HUANG lJingwei, LI Min, WEI Dexuan
( School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the demand of electromuscular signal (EMG) to control artificial hand, this paper introduces the design and
control simulation of a bionic manipulator. This manipulator is mainly based on the design of fingers and joints, and it can complete
a variety of gestures. The advantage is that the size of joints and fingers completely restore the size of real hands. Firstly, the
kinematics model of the five fingers is established on the basis of multiple degrees of freedom and the kinematics forward solution
and inverse solution are obtained. Then, the correctness of the kinematics solution is verified by simulation, which provides the
theoretical basis for the motion trajectory planning and further control of the bionic manipulator. Finally, the paper briefly explains

how to realize the motion control of the biomimetic manipulator by muscle electrical signal.
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Fig. 1 Simplified model diagram
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Fig. 2 Simplified model of four fingers
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Fig. 3 Simplified model of the thumb
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Fig. 4 The design of Simulink
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Fig. 5 Joint angle change and dynamic gesture diagram

|
l EMG, TT
[ i o] b ] Markab AT 43
6 IEHIRER
Fig. 6 Control flow chart
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