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Isometric contraction of skeletal muscle with multiple parameters
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Abstract The mechanical properties of skeletal muscles are always related to its architectural
changes. The surface electromyography characterizes the electrophysiological properties of skeletal
muscles but it cannot represent the architectural properties. We define the dimensional architectural
change of muscle continuously extracted from ultrasound images as“ sonomyography SMG ". In
this paper the relationship between SMG of muscle thickness change ratio surface electromyography
and torque from the biceps brachia under an isometric contraction is studied and the experiential
expressions are obtained through experiments. This will help us understand the skeletal muscle
function model the skeletal muscle and develop rehabilitation equipments.
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Fig.2 The curves of torque, RMS and the change rate of
muscle thickness in one cycle
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Fig.4 The relationship plot of the change rate of muscle Fig.5 The relationship plot of the change rate of muscle
thickness SMG versus the normalized RMS thickness SMG versus the normalized torque
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Table 1 The regression statistical result of the change rate of muscle thickness SMG versus the normalized RMS
A B C D E F G
0.941+0.027 0.934+0.024 0.938+0.026 0.952+0.019 0.839+0.029 0.961+0.014 0.968+0.011 0.933+0.059
1.2740.21  0.63+0.23  0.80+0.23  0.61+0.16 1.51+0.40  0.83#0.11  0.75+0.09  0.91+0.97

0.162+0.026 0.124+0.021 0.147+0.052 0.101+0.032 0.273+0.085 0.104+0.021 0.093+0.017 0.143+0.067

2 SMG

Table 2 The regression statistical result of the change rate of muscle thickness SMG versus the normalized torque

A B C D E F G
0.952+£0.011 0.943+0.008 0.961+0.020 0.969+0.011 0.951+0.008 0.962+0.019 0.978+0.012 0.959+0.036
8.31+1.08  6.56x0.77  8.61+1.89  5.03+0.64  6.95+0.84  8.34+0.95  7.45+0.87  7.32+0.37

0.132+0.015. 10.092+0.011 .,0.122+0.022; 0:074+0.009. 0,113+0,012_.0.132+0.016 ,0.101£0.012 0.113+0.338
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