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Abstract: In the research on gesture recognition by using machine learning methods, the recogni-
tion accuracy largely depends on the characteristics of the input data. A feature analysis and opti-
mization selection method are proposed for operating gesture recognition with the surface EMG
signal. Based on the arm EMG signal which was acquired and smoothed, 15 feature parameters
are defined and extracted in the time domain, frequency domain and time-frequency domain; 120
feature values are calculated for each frame data of 8 channels EMG signal and normalized to char-
acterize a certain gesture; the extreme gradient boosting (XGBoost) algorithm and the univariate
feature selection (UFS) algorithm are used to analyze the recognition contribution degree of the
features from the two perspectives of feature parameters and feature value. The analytical results
show that the two methods can not only greatly reduce redundant features, but also effectively
improve the final recognition accuracy. The features selected by the UFS algorithm have more ad-
vantages in recognition speed and accuracy.
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Fig. 1 EMG signal acquisition and preprocessing process
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Tab.2  Importance of features
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Tab.4 XGBoost and UFS algorithm results analysis
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Tab.5 Comparison results of no feature selection

and feature selection
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