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Development of Measuring Method of Forearm Muscle Activities
with Surface Electromyography

Yasuhiro NAKAJIMA, Daisuke MAEDA, Kohki KUWANO, Satoshi YOSHINARI,
Kohei MASUDA?*, Masahiro TODO*, Shigeru TADANO*

0 &

TG B I ERETHE O M - RAEBEBRTHEMZNTE T 2 720, FRETHERE OTR LD 51
FlhAGd 20, [AFFICEBEEOHIEHEMSETEEL TIESNTLE S MBS H 5, BT, Rilio
SICEHOHMNBEE L A Tld, HAEBTES L AiSBA A MBI L <& OmiEE) 2 BN E T 2 H4EN
b Do R TWE, FHELLOMERED O HEMIEIRNE L S HEE T 2 FE2MEFE L, SR OMIRA %
MEICHELALFIEY > v PAEF VLD ZOENEERIE LT 7 7 v b 2B FUVHNICEDIAALL Y — 2FE
Histt 2 S EHL 75 TG B EEAL & L CRMERAE AT L, HERImICHRE L o KRB & v RimpEar &l
L TG BB AL O R 2 Ko, B IRAIE 2 0 HEE Ltz T OFEE, WiHEE 37 & 30mmFLRE £
TS BHEERIEAED, 10%REOREREKLOTNISH LTS 3mmOEEMBE T AR TIcEEF D,
EE S HEERE 26 L T,

F—0—F A, REHEL EXUEE TV, SHEE

Abstract

Surface electromyography (sEMG) is commonly used to measure muscle activity because of easy
application. Advantages of sEMG measurements include noninvasiveness and no pain. However, there
are also problems with the sEMG technique when the activities of individual muscles are measured.
The measurement of activity of individual muscles in the forearm with sEMG must be analyzed
further because of superimposition of sEMG signals.In this work, a cylindrical phantom-forearm model
filled with ground specimens of muscle was developed containing source and surface electrode pairs. A
weak alternating current was applied to a source electrode pair immersed in the model, and the sSEMG
signals were measured with surface electrodes around the surface of the model. The attenuation
characteristics of muscle action potential (MAP) were estimated from the measured sEMG, and the
source position of the MAP was reverse-estimated. The reverse-estimated depth was accurate for less
than 30mm of source depth. A 10% difference in the power exponent of attenuation caused errors in
the reverse-estimation of less than 3mm.
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