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Research progress of muscle fatigue discrimination based on
surface electromyography

JIANG Yabin, ZOU Renling* , LIU Jian
(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract : Muscle contraction or static stretching process cycle gradually enters the state of fatigue, and research on
muscle fatigue characteristics plays an important role in rehabilitation medicine, sports medicine. Surface EMG is
recorded from the surface of the muscle through the electrodes, which can reflect the neuromuscular system activity
of a one-dimensional non-stationary time series of biological signals, and is an effective tool to evaluate local muscle
fatigue. This paper reviews the progress of measure index from the time domain and frequency domain, time domain
linear method and indicators surface EMG nonlinear methods under fatigue frequency. In addition, the advantages
and disadvantages of each method are compared, and future research topics on the use of surface electromyography
signal to determine the fatigue study are discussed.
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B WLHL {E (integrated electromyogram, iEMG ) Fl$%
J5HR1E (root mean square, RMS) Hrp EA 238545
o 2 ARE R NI T X R S R I (]
B HR I A 7124 AR, T ek 5 4 S Bl 5 7 B
{3 st ] P A4 3 R B ARV GEMG AT RMS 5 4 R
NRIHE

ARV = 1/Tf+T| EMG(1) | dt

t+T

iEMG = [ 1 EMG(2) | dr

t+T
RMS=J1/TJ EMG2(1) dt.

Inbar %1 (i 5% 3 B i %2 % 15 R I JLHLIR 5
(surface electromyography, sEMG ) BY-F 347 45 % Fil
R A AR A BOAH M, 3 AR A R AR R s 9% 57 1Y
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Table 1 FFT and STFT detection rate comparison

B/ (m-s™h) Fk it %/ %
1.22 FET 35
STET 32
1.29 FFT 45
STFT 60
1.66 FFT 60
STFT 60
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F2  HEWIEUE (fApEn) A3 JL{T 45 ( SGEn) 34 R A B E L E
Table 2 The entropy change rate of fuzzy approximate entropy (fApEn) and symplectic geometric entropy ( SGEn)

MLHAES {5 5w E S AR IAE TR 2 R
HEA 3T AR ( ApER) 0.016 0 0.002 5 0.013 5 84.38%
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Fig.1 ApEn and fApEn method comparison chart
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Fig.2 The slope of the fitting curve for power spectral entropy and wavelet packet entropy
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