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Abstract - The voluntary contracted EMG signal of spinal cord injured patients is very small because the information from
central nerveus system is not sufficiently transmitted to @ motor neuron or muscle fiber. Therefore the acquisited EMG signal
from needle or surface electrndes can not be identified obvious voluntary contraction pattern by muscle movement.

In this paper we propose the extraction technique of voluntary muscle contraction and relaxation pattern from EMG signal of
spinal cord injured patient whose EMG signal is composed of the linear sum of motor unit action potentials with two noise
sources, additive noise assumed to be white Gaussian noise and high frequency discharge assumed to be not meter unit action
potential but impulsive noise.

In order to eliminate impulsive noise and additive noise from voluntary contracted EMG signal, we use the FatBear filter
which is a nonarithmetic piecewise constani filter. and multiscale nonlinear wavelet denocising processing, respectively. The

proposed technique is applied to the EMG signal acquisited from transverse myelilis patients to extract voluntary muscle
contraction pattern.

Key words ! EMG signal, Spinal cord. Multiscale nonlinear wavelet filtering, FatBear filter
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