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Abstract : In the present study, thirteen healthy volunteers performed lumbar extension exercises at 48°/s, loaded by 40, 50, 60kg(about 44, 55,
66% of maximum voluntary contraction). During the whole period of exercises, electromyographic(EMG) signal was measured in the erector
spinae muscle in order to determine muscle fatigue. Using the wavelet transform, EMG signal was separated by various frequency ranges in
the time-frequency domain, and muscle fatigue was analyzed, comparing with the results based on the median frequency(MDF). MDF shifted
toward the lower frequency ranges with the muscle fatigue, showing a single characteristic frequency. On the other hand, wavelet transform of EMG
signals resulted in increased power amplitude in lower frequency ranges(0-125Hz), and decreased power amplitude in higher frequency
ranges(375-468Hz). This study reveals that the muscle fatigue during dynamic movement is explained better by wavelet analysis.
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Fig. 1. The lumbar extension exercise system (Medxer)
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Fig. 3. Flexion/extension angle, torque and EMG during lumbar
exercises
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