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Research on a method for prediction of ankle movement
based on electromyography signals

Wang Zhen™ , Zhang Zhen™ , Yao Songli™™ , Zhang Yanan™ , Qian Jinwu"
(™ School of Electrical and Mechanical Engineering and Automation, Shanghai University, Shanghai 200072)
(™ College of Mechanical Engineering, Shanghai University of Engineering Science, Shanghai 201620)
Abstract

A new method for prediction of ankle movement based on electromyography signals was developed. First, surface
electromyography signals of five muscles associated with the ankle movement and ankle joint angle signals were collected,
and their features were extracted and the outputs were normalized. Then, a feed forward neural network model was built.
The neural network was composed of four layers and the back-propagation training algorithm was used. Finally, the pre-
diction output signal from the neural network was transformed by the six-layer wavelet to eliminate noise. In the experi-
ment, nine subjects were asked to do regular dorsiflexion and plantarflexion ankle movement in the sagittal plane. The
ankle joint angle data and the surface electromyography signals of the five muscles were recorded. Ankle movement was
predicted by the method. At last, the quality of the neural network’ s prediction of ankle movement was evaluated by cor-
relation coefficients. It is shown that the proposed method can accurately forecast the movement of ankle joint.

Key words: electromyography (EMG) signals, neural network, BP algorithmic, ankle joint, wavelet denoising
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