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Lower Limb Movement Recognition Method Based on Optimized
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Abstract; To improve the accuracy of lower limb movement recognition based on surface EMG signal ,a lower limb
movement recognition method that optimizes the Kernel-based Fuzzy Weighted Extreme Learning Machine is pro-
posed. Firstly,the time domain,frequency domain,and nonlinear features of the surface EMG signal are extracted,
and Local Fisher Discriminant Analysis( LFDA) and Locality Preserving Projections ( LPP ) are used for feature di-
mensionality reduction to reduce the loss of original feature information. Secondly ,improved Gaussian Quantum Par-
ticle Swarm Optimization ( GQPSO) is used to optimize the regularization coefficient and kernel parameters of KF-
WELM. Finally,the decision-level adaptive fusion is performed to obtain the classification result. The data set in the
UCI database is used for algorithm verification , the average accuracy values of lower limb movement classification
are 96.6% and 92.8% among the healthy population and the diseased population respectively. Experiments show
that the proposed method improves the accuracy and effectiveness of lower limb movement classification.

Key words: surface EMG signal ; lower limb movement recognition; Gaussian quantum particle swarm algorithm;
Kernel-based Fuzzy Weighted Extreme Learning Machine
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