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Detection and Noise Reduction of Surface Electromyography Signal*
FU Cong, LI Qiang, LI Bo
(School of Information Engineering, Southwest University of Science and Technology, 621010, Mianyang, China)

ABSTRACT Objective: The noise reduction of surface electromyography (sEMG) signal was explored using the designed signal
detection system. Methods: According to the noise influence, the band-pass filter was used to eliminate the low and high frequency
noise, and the spectrum interpolation method was utilized to reduce the power line interference, then, the wavelet analysis algorithm was
applied to attenuate the residual noise. Results: The noise interfere in the detected SEMG signal could be suppressed. Conclusion: The
SEMG signal could be collected using the detection system and the satisfying denoising effect could be acquired.
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Fig. 1 Illustration of the SEMG signal detection system c $ sgn()
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Fig. 2 Interface of the SEMG signal detection software
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Fig. 3 Illustration of the single channel surface electrode location
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Fig. 4 Noise reduction experiment of the SEMG signal
3
15121

sEMG

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



www.shengwuyixue.com Progressin Modern Biomedicine VolLll NO.20 OCT.2011

<3953 -

sEMG N

sEMG
5 SsEMG

(References)
[1] . [D].
2008

Li Qiang. Study on the detection of motor unit action potentials in
surface electromyography[D]. Hefei: University of Science and Tech-
nology of China, 2008(In Chinese)

[2] Clancy EA, Morin EL, Merletti R. Sampling, noise-reduction and
amplitude estimation issues in surface electromyography [J]. Journal
of Electromyography and Kinesiology, 2002, 12(1): 1-16

[3] Mello RGT, Oliveira LF, Nadal J. Digital Butterworth filter for
subtracting noise from low magnitude surface electromyogram [J].
Computer Methods and Programs in Biomedicine, 2007, 87(1): 28-35

[4] Ortolan RL, Mori RN, Pereira RR, etc. Evaluation of adapti-
ve/nonadaptive filtering and wavelet transform techniques for noise
reduction in EMG mobile acquisition equipment [J]. IEEE Transact-
ions on Neural Systems and Rehabilitation, 2003, 11(1): 60-69

[5] Jiang CF, Kuo SL. A comparative study of wavelet denoising of surfa-
ce electromyographic signals [C]. Proceedings of the 29th annual
international conference of the IEEE EMBS, 2007: 1868-1871

[6] Aschero G, Gizdulich P. Denoising of surface EMG with a modified
Wiener filtering approach [J]. Journal of Electromyography and
Kinesiology, 2010, 20(2): 366-373

[7] ; ,

[J]. ,2010,27(9): 3326-3328
Li Qiang, Li Bo, Yang Ji-hai. Noise reduction of surface electromy-
ography signal using spectrum interpolation and empirical mode
decomposition [J]. Application Research of Computers, 2010, 27(9):
3326-3328(In Chinese)

[8] Mewett DT, Reynolds KJ, Nazeran H. Reducing power line
interference in digitised electromyogram recordings by spectrum
interpolation[J]. Medical and Biological Engineering and Computing,
2004, 42(4): 524-531

[9] , ,

[J1. ,2009, 22(5): 675-679
Xi Xu-gang, JIA Yu-tao, LUO Zhi-zeng. Power frequency noise-
reduction of SEMG based on independent component analysis [J].
Chinese Journal of Sensors and Actuators, 2009, 22 (5): 675-679(In
Chinese)

[10] : : [J]. :
2004, 17(2): 220-223
LUO Zhi-zeng, REN Xiao-liang. Detection and pretreatment of
electromyography[J]. Chinese Journal of Sensors and Actuators,
2004, 17(2): 220-223(In Chinese)

[11] Hardalac F, Canal R. EMG Circuit Design and AR Analysis of EMG
Signs[J]. Journal of Medical Systems, 2004, 28(6): 633-642

[12] s MATLAB [J1.

,2003,20(7): 119-122
DU Hao-fan, CONG Shuang. The study on wavelet de-noising under
the environment of MATLAB[J]. Computer Simulation, 2003, 20(7):
119-122(In Chinese)

[13] Flanders M. Choosing a wavelet for single-trial EMG [J]. Journal of
Neuroscience Methods, 2002, 116(2): 165-177

3890

[11] Liu, N.K., Wang, X.F., Lu, Q.B. & Xu, X.M. Altered microRNA ex-
pression following traumatic spinal cord injury[J]. Experimental neu-
rology, 2009, 219: 424-429

[12] Yuva-Aydemir, Y., Simkin, A., Gascon, E. & Gao, F.B. MicroRNA-9:
Functional evolution of a conserved small regulatory RNA [J]. RNA
biology, 2011, 8: 45-51

[13] Delaloy, C., et al. MicroRNA-9 coordinates proliferation and migra-
tion of human embryonic stem cell-derived neural progenitors[J]. Cell
Stem Cell ,2010, 6: 323-335

[14] Ziu, M., Fletcher, L., Rana, S., Jimenez, D.F. & Digicaylioglu, M.
Temporal differences in microRNA expression patterns in astrocytes
and neurons after ischemic injury, PloS one, 2011, 6: 47-54

[15] Zhao C, Sun G, Li S, MicroRNA let-7b regulates neural stem cell
proliferation and differentiation by targeting nuclear receptor TLX
signaling[J]. Proc Natl Acad Sci U S A,2010,7(5):1876-1881

[16] Zhou H, Guo JM, Lou YR, et al. Detection of circulating tumor cells

in peripheral blood from patients with gastric cancer using microRNA

as a marker [J]. J Mol Med, 2010, 88(7): 709-717

[17] T Tsujiura M, Ichikawa D, Komatsu S, et al. Circulating microRNAs
in plasma of patients with gastric cancers [J]. Br J Cancer, 2010, 102
(7): 1174-1179

[18] Link A, Balaguer F, Shen Y, et al. Fecal MicroRNAs as novel
biomarkers for colon cancer screening
Biomarkers Prev, 2010, 19(7): 1766-1774

[19] Schetter AJ, Leung SY, Sohn JJ, et al. MicroRNA expression profiles

[J]. Cancer Epidemiol

associated with prognosis and therapeutic outcome in colon adenocar-
cinoma [J]. JAMA, 2008, 299(4): 425-436

[20] Wang B, Hsu SH, Majumder S, et al. TGFbeta-mediated upregulation
of hepatic miR-181b promotes hepatocarcinogenesis by targeting
TIMP3 [J]. Oncogene, 2010, 29(12): 1787-1797

[21] Nakajima G, Hayashi K, Xi Y, et al. Non-coding MicroRNAs
hsa-let-7g and hsa-miR-181b are Associated with Chemoresponse to
S-1 in Colon Cancer [J]. Cancer Genomics Proteomics, 2006, 3(5):

317-324



