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AT 5T7Y, L PN G A KA SHFIEEBPAZ WA T-FHRHERT 9%, AT K
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R AR IR Ty R 3 ik Bl BUF AR
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Single Channel sEMG Signal Acquisition Circuit Design and Its Feature Extraction
Algorithm

Zhao Qian, Guo Fangrui, Yang Guanyu
(School of Communication and Information Engineering, Xi’an University of Science &. Technology, Xi’an, 710054, China)

Abstract: Surface electromyography (SEMG) signal directly and objectively reflects the functional status of
nerve and muscle, which has been widely used. In this paper, a SEMG acquisition circuit is designed and used
as single channel circuit to collect sSEMG signals of five kinds of upper limb movements, then six kinds of
features (one of which is quoted from the feature extraction method based on wavelet transform) are extracted
by wavelet packet transform (WPT) combining with KPCA, and finally recognition is performed with BP
neural network and SVM. Feature extraction based on wavelet transform is also performed for comparison
and the difference between PCA and KPCA on feature transform is also studied. The results show that among
the six kinds of features extracted by wavelet packet transform, five kinds of recognition rates exceed 95.7 %,
and the average recognition rate of the high-low frequency coefficients combination feature quoted is more
than 99% with a BP neural network. Overall, the recognition rates are high. And the five kinds of features
extracted by wavelet transform combining KPCA also achieve a decent recognition rate. The results prove
that the SEMG signals collected and the feature extraction method used in this paper are both effective.

Key words: signal acquisition; surface EMG(SEMG) signal; feature extraction; wavelet transform; wavelet
packet transform; KPCA
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Fig.1 sEMG signal acquisition circuit scheme
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x1 NERHRXENEFIEBP MEIRHER

Tab.1 Recognition results of the maximum absolute value of wavelet coefficients

EA R Je ¥ T T4 P e A8 V- E
BB/ % 100.00 100.00 100.00 100.00 100.00 100.00
1 40.48 80.95 97.62 66.67 61.90
PCA TG/ % 2 45.24 66.67 92.86 42.86 54.76 67.30
3 57.14 57.14 97.62 85.71 61.90
FHME/ % 47.62 68.25 96.03 65.08 59.52
M52/ % 99.77 99.28 99.94 99.93 99.94 99.77
1 100.00 100.00 100.00 100.00 100.00
KPCA Fisi#%/ % 2 100.00 97.62 100.00 100.00 100.00 99.84
3 100.00 100.00 100.00 100.00 100.00
-1 100.00 99.21 100.00 100.00 100.00

F2 EBET/NETHRIFFERERE BP WM& IRR) 45 R (FHFE44E)

Tab.2 Feature extraction and recognition result based on wavelet transform ( with new 4 D eigenvectors)

s EX 6 ON UNTEZ A 0 R e (AR &R
FRAE 2 7 . "
o it FEAEAE e e %ot {H B
UG R T 2 5 4 4 4 4 5
PCA B EL/ % 100 100 100 100 99.94
PR/ % 67.3 74.13 70.48 70.48 72.06
B2/ % 99.84 99.92 99.93 99.96 99.21
KPCA :
PHIE/ % 99.34 88.25 98.1 85.71 99.21
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Tab.3 Action recognition results based on wavelet packet coefficients eigenvalue

1047

SR Ji R T TN oA e JFE SR SLLC
ST/ Y% 89.18 88.26 91.19 89.18 92.87 90.14
SVM 5%/ % 85.71 92.86 100.00 97.62 97.62 94.76
1 95.24 97.62 100.00 100.00 100.00
BPNN 2 88.10 95.24 100.00 90.48 90.48 96.03
VIEIF 3 90.48 97.62 100.00 95.24 100.00 '
(A 91.27 96.83 100.00 95.24 96.83
x4 ETFMNEETHROFERREAMNER
Tab.4 Result of feature extraction and recognition based on wavelet packet transform
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T R FIE 24 K 16 16 16 16 16 16 9
BITZEW/% 89.20 90.14 90.13 90.80 90.68 89.99 98.35
. BPNN 91.75 96.03 95.40 95.83 90.95 83.81 99.17
U E I
SVM 95.71 94.76 95.71 95.24 90.95 84.76 97.14
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