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Spike Variable Analysis of Surface EMG Signal
During Constant Voluntary Contraction

Z R oW E -85 W
(Jin Lee - Hee-Won Yang * Eui-Kon Joung)

Abstract - This paper presents an analysis of the SEMG signal quantitatively and automatically using spike variables :
MSF, MSA, MSS, and MSD. The SEMG signals were recorded in three muscle parts, first dorsal interosseus, biceps
brachii and abductor policis brevis, from 14 normal subjects. Emphasis was placed on the following 3 points in the
experiments. 1) Suggest proper window length to estimate the spike variables 2) Investigate variation of the spike
variables to varying %MVC. 3) Investigate variation of the spike variables to the sustained contraction for 30 minutes.
Quantitative results were showed and examined in point of practical clinical application.

Key Words : surface EMG, spike variable, constant %$MVC contraction
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Fig. 1 SEMG signal on Biceps brachii and spike definition
in the signal
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Fig. 2 CoV of each spike variable to varying window
length(1 subject’s f.d.i. muscle, CoV calculated by the
variable values at 2-6th window block data)
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Fig. 3 Variation of slope of linear regression line to different
window length( a.p.b., graphed by mean and range
of 3subjects all %MVC = 15 slopes)
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Table 1 Range of the spike variables to varying constant
%MVCI(6 subjec’s biceps brachii muscle, results of
total 30 blocks computed with initial Sblocks of each
subject, represented by mean (range))

20% MVC [ 40% MVC | 60% MVC | 80% MVC {100% MVC
mean mean mean mean mean
(range) (range) (range) (range) (range)
MSF 844 88.97 1014 94.05 884
[Hz] (118-62) (126-65) (124-68) (114-63) (123-53)
MSA 0.15 0.28 0.47 0.70 0.79
[mV] |{0.26-0.05) | (0.56-0.10) | (1.1-0.10) | (1.2-0.20) | (1.6-0.17)
MSS 0.03 0.06 0.11 0.16 0.20
[Vsec™] | (0.06-0.02) | (0.13-0.02) | (0.25-0.04) | (0.35-0.06) | (0.64-0.05)
MSD 1191 11.43 9.94 10.87 11.44
[msec] | (15.7-8.3) | (14.9-7.8) | (14.4-79) | (153-87) | (18.1-7.9)
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Fig. 4 Range of each spike variable(5 subjects f.d.i
muscle, results of the whole signal for 30 minutes,
graphed by mean and range)
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Fig. 5 Range of each spike variable(6 subject's biceps
brachii muscle, results of the whole signal for 30
minutes, graphed by mean and range)
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Fig. 6 Range of each spike variable(3 subjects apub.
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graphed by mean and range)
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