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Abstract: To tackle the problem of poor movement of EMG-controlled prosthetic hand resulting
from large continuous decoding errors of finger joint angles, this paper proposes a continuous and
accurate sensing method that combines the deep regression forest model and artificial neural
network based on EMG signals. Firstly, the feature extractor based on sliding time window is
used to extract 7 kinds of EMG features (mean absolute value, integral EMG value, root mean
square, waveform length, logarithmic feature, zero crossing points and slope symbol change)
from the EMG signals of 8 channels of the forearm. These features are then input into the deep
forest regression model to obtain the estimated angles of metacarpophalangeal joints with large
fluctuation; then, the artificial neural network is used to optimize these estimated angles of
metacarpophalangeal joints, so as to create a comprehensive regression model combining the deep

forest regression model and artificial neural network; finally, the comprehensive regression model
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is used to continuously and accurately decode the collected surface EMG signals to obtain the

control quantities of finger joint angles of the prosthetic hand, and other finger joint angles were

obtained through proportional control. The experimental results show that the average trajectory

tracking accuracy of the proposed method is 42% higher than that of the traditional Gaussian

process method, reaching 82.12%. This proves that the proposed method can achieve excellent

effects on finger joint angle estimation based on EMG signals.

Keywords: deep forest; artificial neural network; electromyography signal; finger joint angle;

angle estimation
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Fig. 1 Schematic diagram of comprehensive regression decoding model
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