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Electromyogram Signal Processing by Using M-transform

Hiroshi HARADA, Yoshifumi OHBUCHI, Hikaru NISHIMURA, Hiroshi KASHIWAGI and Teruo YAMAGUCHI

The authors propose a new method for reducing both impulsive noise and white noise by use of M-transform and
wavelet shrinkage. M-transform is a new signal transformation proposed by the authors, and any periodic time signal
can be considered as the output of a filter whose input is an M-sequence. By using the properties of M-transform, it
is shown that both impulsive noise and white noise can be eliminated by use of first M-transform and then wavelet

shrinkage. In this paper, the proposed noise reduction method is applied to electromyogram signal which sometimes
contains many impulsive noise and white noise. From the results of the experiment, it is shown that the proposed

method is very efficient for impulsive noise reduction.
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Fig.5 Rms value of EMG signals shown in Fig.3
Table 1 Daubechies’ sequence
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Fig.6 Rms value of EMG signals after noise reduction

Table 2 Partial regression coefficients
RMS value bo b1 ba
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after noise reduction | -5.42 | 16.96 | 73.13
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Fig.7 Estimated torque by using the original RMS signal
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Fig.8 Estimated torque by using the filtered RMS signal
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Fig.9 Power spectrum of EMG signal including periodic noise
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Fig.10 Estimated power spectrum of EMG signal
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