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Hierarchical prediction of joint motion angle based on muscle activation
ZHANG Wenyan, CAO Le, KAN Xiu, WANG Xinkun, YANG Dan
(School of Electrical and Electronic Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the low accuracy of large—scale joint angle prediction of EMG controlled prosthetic arm, a hierarchical
prediction of large—scale joint angle based on muscle activation is proposed. The first layer uses the error back propagation network
(BPNN) to build three classifiers to preliminarily divide the joint angle into three levels; low, medium and high. In the second
layer, particle swarm optimization (PSO) algorithm is used to automatically seek parameters of support vector regression ( SVR)
algorithm, and three PSO-SVR models are used to accurately predict joint angles at different levels. The experimental results show
that the predicted value of joint angle under this strategy is consistent with the real value, and the angle prediction error is no more

than 7 degrees, which is helpful to improve the flexibility of joint movement of bionic prosthetic arm.

[ Key words] surface EMG signal; muscle activation; joint angle; support vector regression
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Fig. 1 Hierarchical prediction scheme based on muscle activation
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Fig. 2 Denoising of EMG signal based on Wavelet Transform
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Fig. 4 Muscle activation
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Fig. 9 Forecast result charts
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