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Electromyographic Study after Muscle Fatigue
was Induced by Voluntary Contraction and
Electrical Stimulation
Toshiaki SATO, Naoki MORI, Noboru CHIBA

Abstract : The purpose of the investigation was to calculate any difference in muscle
activity after inducing muscle fatigue using both voluntary contraction, and electrical
stimulation. To do this, the normalized integrated electromyogram (%IEMG) and the
median power frequency (MdF) were calculated from surface electromyogram (EMG)
signals by fast Fourier transform (FFT). The EMG was recorded from the first dorsal
interosseous muscle. We designated three test cases; case 1: no muscle fatigue, case 2:
voluntary contraction, case 3: electrical stimulation, each cases examined the ramp static
contraction respectively. As a result, the %IEMG, ramp static contraction of case 1 showed
a higher %IEMG value than case 2 and case 3. Also, with regards to the width of the high
frequency band, case 1 had a greater high frequency band value than case 2 and case 3.

These results suggested that the reduction in the composition of the high frequency band

was induced by the decrease in the muscle fiber conduction velocity due to muscle fatigue.
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