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(Original Article)
The Relationships between Muscle Fiber Composition and Surface
EMG Variables Clarified through the Simulation of Surface EMG

Kenji Saitou'

Abstract

In order to clarify how the surface EMG (sSEMG) variables such as frequency parameters (MDF)
and muscle fiber conduction velocity (MFCV) were related to muscle fiber composition (%FT),
simulation by using SEMG model, which included anatomical and physiological parameters indicating
below, was performed. In the sSEMG model including two types, fast (F) and slow (S), of motor units
(MUs), the total of those MUs was 500, and F type MUs were distributed partially in shallower
region and S type MUs were distributed partially in deeper region of a muscle. Those MUs, which
recruited in order according to ‘size principle’ , had some parameters, such as innervation ratio,
size of MU, MFCV, twitch tension, twitch time and current strength, decided on the basis of ‘size
principle’ . The ratio of the number of recruiting MUs indicated in S: F was ranging from 500: 0
to 0: 500, and each number of recruiting MUs were changed in units of ten. The firing rates of S
type and F type were ranging from 30 to 70Hz and from 20 to 70Hz, respectively, and these rates
were changed in units of 10Hz. Ten kinds of Inter-pulse intervals within the same firing rate
were generated by random number according to Poisson process. The simulation was performed
consequently in 10,200 combinations while changing the parameters mentioned above. As the
results, the relationship between MFCV and %FT was on the whole linear, but no correlation
between MDF and %FT was found. Though the MFCV was the variable indicating the %FT of
muscle, the %FT of the vicinity of the recording electrode influenced strongly the value of MFCV.

Keywords: muscle fiber conduction velocity, median frequency, average rectified value, dipole

current source model
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