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Feature Analysis on Surface EMG Signals under Transcutanclus Electric Acupoint Stimulation

WU Zhi-min, DU Jia-le, QIAO Xiao-yan

College of Physics and Electronics Engineering, Shanxi University, Taiyuan 030006, China

Abstract: Objective To explore the relation between the human's acupoint stimulation and muscle activities. And to clarify the
relation between characteristic parameters change of surface EMG (SEMG) signals on the time domain, frequency domain and
the muscle activation and fatigue levels under the characteristics analysis of the SEMG signals evoked by transcutanclus el ectric
acupoint stimulation (TEAS). This will provide a reference basis for the study of rehabilitation and sports medicine. Methods
Eight healthy people objects participated in this study. We designed two different patterns, namely transcutanclus electric acu-
point stimulation (TEAS) and muscle voluntary contraction. The SEMG signals of extensor digitorum and flexor carpi ulnaris
were acquired. Then, the root mean square(RMS), mean power frequency (MPF), median frequency (MDF) of SEMG were ex-
tracted, and the Power spectra density(PSD) of SEMG signals was analyzed. Lagt, the characteristic difference of muscle activity
under two different patterns was analyzed by the paired t test. Results RMS amplitude of corresponding SEMG increases under
the TEAS. In addition, after the TEAS, spectra distribution of SEMG signal moves to higher frequency, and the MPF and MDF
of SEMG are stable with stimulation time extended. Conclusion It indicates that more fast-twitch muscle fibers are activated and
the degree of muscle activation isimproved by Stimulating QuChi and NeiGuan acupoint, which plays an important role in mus-
cle fatigue alleviating.

Key words: transcutanclus electric acupoint stimulation; surface electromyography; root mean square; power spectral density;
median frequency
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Fig.1 TEAS Inducing EMG Experiment System
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Fig.2 Under Muscle Voluntary Contraction, the SEMG of Extensor
Digitorum in the Process of Wrist External Rotation
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Fig.7(a) The MPF Change of SEMG under the TEAS; (b) The MPF Change of SEMG under the Muscle Voluntary Contraction.
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Fig.8(a) The MDF Change of SEMG under the TEAS; (b) The MDF Change of SEMG under the Muscle Voluntary Contraction.
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