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An sEMG approach to recognize the body language of the head
based on the GGA-Elman network

YANG Zhongliang' , CHEN Yumiao’
(1. College of Mechanical Engineering, Donghua University, Shanghai 201620, China; 2. Fashion + Art Design Institute, Donghua U-
niversity, Shanghai 200051, China)

Abstract ; In order to improve the recognition effects of the " agreement" and " disagreement" attitudes expressed by
the body language of the head movements, a surface electromyography (sEMG) approach in combination with the
ereedy genetic algorithm ( GGA) and the Elman neural network is proposed. The sEMG signals of the neck muscles
were detected while eight participants were nodding and shaking their heads respectively during a pilot experiment.
By means of the Wilcoxon’ s signed-rank test, ten features of the SEMG time domain indices were extracted with
significant differences. Furthermore, the body language recognition model was constructed based on the Elman net-
work optimized by GGA. Experimental results show that the model can successfully recognize the " agreement and
disagreement" attitudes spontaneously expressed by the different body languages of the head. Compared with the
recognition models using the standard Elman and BP network, the correlation coefficient of this present model is
higher, the mean squared error is less, and the correct recognition rate of the test set is increases by over 3.2%,
which demonstrate the reliability of this approach.

Keywords : head movement; body language ; surface electromyography; muscle ; time domain analysis ; neural net-

work ; genetic algorithm; pattern recognition
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Fig.1 Conceptual framework of the model
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Fig.2 Algorithm flow chart
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Table 1 Descriptive statistics of participants information
28 BME RRME CFSE R
i/ 26.000 30.000 27.125 1.356
BE/em  172.000  178.000  174.000 2.000
AHE/kg  65.000  75.000  69.250 3.370
#FE/mm  340.000 370.000 355.000  11.952
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Fig.5 Electromyography of once head shaking
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z p z p z p
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Table 3 Performance comparison of different modeling algorithms

Vs WA
%%
GGA-Elman Elman GGA-Elman Elman BP
MSE 0.001 8 0.0062 0.0117 0.0149 0.0342 0.0423
R 0.999 1 0.9989  0.997 3 09874 09820 0.978 9
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