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The application of principal component analysis on SEMG signals analysis during slips/YANG Jiankun,JING
Dewen,WANG Rencheng,et al.//Chinese Journal of Rehabilitation Medicine,2006,21(1):28—31

Abstract Objective: To extract the main features of the surface electromyography(sEMG) of lower extremity mus-
cles when slips occur during level walking, and the principal component analysis (PCA) is applied in this study.
Method: Each of ten male healthy young adults was respectively required to walk on a slippery walkway on his
self—comfortable pace for 3 times. The sEMG signals from 14 muscles on lower extremity and around waist were
recorded and analyzed. Four parameters, i.e. eigenvalue, contribution, summation contribution, and component load-
ing, of PCA were mainly employed in this study.Result:The main three components contributed more than 85%
variation of the entire data set. The main three components were labeled as muscle power, power distribution in
frequency domain, and amplitude amount exceeding the mean value, respectively. Conclusion: (DThe PCA method
performs fairly well in extracting the features among numerous variables of the sEMG signals during slips, and the
goal of model reduction and data extraction can be achieved. @During slips, such characters as muscle power, the
power distribution in frequency domain and the amplitude amount exceeding the mean value, represent the majority
of the sEMG features.
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