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Presice Multi-channel Electromyography Measurement System
Using Shield and Power Supply Function of Conductive Wear

TORU SHINMURA,* JUNICHI AKITA,! SHIGERU SAKURAZAWATt
and MASASHI TODAtt

Monitoring of biomedical signals, such as electromyography (EMG) is one of the most
promising applications of wearable computing systems. Noise rejection technique is neces-
sary for accurate EMG measurement, however, it is hard to completely eliminate noise using
conventional noise rejection technique of body earth. On the other hand, simultaneous mea-
surement for muti-channel EMGs is expected to be useful for user interface applications.
Conventional EMG measurement systems have the problems of complicated wires in wired
system or battery maintenance in wireless system, which restricts application areas of EMG
measurement systems. The authors have been proposed a network infrastructure for wearable
computing systems using conductive wear, which is named as TextileNet system, which solves
both problems of complicated wires and battery maintenance. In addition, conductive fabric
has the noise rejection efficacy for its low surface resistance. In this paper, we describe the
precise and multi-channel EMG measurement system using conductive wear, as well as its
evaluations on noise rejection efficacy and multi-channel measurement ability.
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Fig.1 Configuration of EMG measurement system.
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Fig.2 Inner wear of fabricated conductive sleeve.
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Fig.3 Circuit of EMG amplifier, EAMP.

TEER COMM 2572 5.
HAEL/FEAT 7 EAMP O A X 3 (Z/RT.
REWOEDSHBEBEEETHHEER L OER
B9 x R T ALED D 5720, ATTBRIIATIA ~
¥— ¥ 2ADEWEHETY v FTEBHER E L. Zhic
BT, AMEOEIER EICHRT 5 E b TEEED
) A X e BET AEEER 7 1 vy (LPF, 1K1
B 5 Hz), BB A XD % BRET % BE0E8E
74 V% (HPF, 2 XXyt - EWEHKE 300Hz),
BILUEREBERNRI ERINGE. 22007 1 V5
DR R RN, HEMESIC—RIZE TN EK
BRaroRE L. AL Y E—F YR 2[GO),
SARDIEIEERIL 4,000 TH 5. ZOHEBMT v 7
X, EEERKRIOMEINSIEOEBELL, TV
TANYEEILEEL TS £3.3[V] DBEREEE £
T ABERBELEENS. LBHENMNT >~ 7 EAMP
WCERT AHEMBICIE, HELE () OfkHALE
& NE-155A % v 7z, % BEFEIEHEMFHIOBIZ,
BBOE N IBIERME ML Y E—F VA9V E
WAy R7 v 2ED, WhWwa 7o 51 78BREH
WBFES— KN TH L. ERORFERT ~ 7 EAMP
&, BARE BRI & OEES+EL, TI2T7147
BRI EBEIBEKE Z A HbE7b 0L HEORE
rHEOLEZLNS. ,
F 7z, e L-EREEL comm DEFE %R 4 (TR
4. a2 ha—5 (MCU) 2tk Silicon Laboratories

NI | -El ectronic Library Service



I nformation Processing Society of Japan

Vol. 48 No. 12 BEUKRO Y — I FHHR EBFEMGEEL AV -EBES AEZEHEMEE S A T 4 3787
uMiRF C8051F320 100K x 4 EAQ
cE & oo —O vsig EAMP — COMM —Y
cs cs 0.220 DATINNREQT
CLK CLK EAQ2
DR1 ORT  apcy: :
DAT1 DaAT1 O—{ eawe | Y R 7 DAQ

4 EHBETR comM DEEEK
Fig.4 Circuit of wireless communicator, COMM.
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Fig.5 Developed EMG measurement device. EMG ampli-
fier, EAMP (center) and wireless communicator, COMM

(left).
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Fig.6 Circuit of data collector, DAQ.
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Fig.8 Developed PC interface of data collector, DAQ.
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Table 1 Action performed during measurement.
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Fig.11 Measured EMG waveform. (a) body earth, (b)
conductive sleeve connected to GND, and (c) con-
ductive sleeve without connection to GND.
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Fig. 12 EMG collectors attached on conductive sleeve.
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this system with wireless communication (c), and
those with body earth only (b).
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