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Decomposing Surface EMG into Motor Unit Action Potentials
Based on Independent Component Analysis Approach
— A Basic Study on Signal Separation with Biomimetic Signals —

By

Ryo KAMIKAWA , Hiroshi WAKUYA and Kenji SAITOU

Abstract :

it is composed of a single motoneuron and several muscle fibers. Because the motoneuron governs

A motor unit (MU) is a medical term of the basic element for muscle activity, and

all fibers in the same MU, the fibers are activated simultaneously by a motor command from the
brain through a motoneuron. By the way, each muscle in our body consists of several MUs, whose
properties are different in maximum force, recruitment, and so on, therefore a recording of muscle
activity called a surface electromyogram (SEMG) represents a superimposed waveform of motor
unit action potentials (MUAPSs). From the viewpoint of motion analysis, decomposing the recorded
sEMG signals into each MUAP is one of the attractive topics, and its results must give us various
kinds of suggestions also applicable in the field of welfare engineering. Then, in order to carry out
this challenging project, an independent component analysis (ICA) approach is adopted, and some
computer simulations with biomimetic signals are tried under the simplified condition. As a result,
it is found that the sSEMG signals seem to be decomposed successfully according to the correlation
coeflicient, an evaluation index used in this study, but the actual observed waveforms have not been

so sufficient for the final goal which we are aiming at.

Key words : independent component analysis, motor unit, motor unit action potential, surface
electromyogram
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