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Detection of Strain in Arm Muscle
with a Wristwatch-type Angular Velocity Sensor

SATOSHI ITOT TAKUYA NAKAYAMA' EWIITO"
TOMOHIRO UMEKIT KANTA ITO" DAI AIKAWA' TSUYOSHI ASANO'
TAKAYUKI HIRAYAMA™  TAKASHI ASANO™ SOICHIRO MATSUSHITA'

We have investigated a wristwatch-type motion sensor to detect strain in arm muscle, which would affect performance in
physical sports as well as in playing musical instruments. Instead of using somewhat obtrusive EMG, an empirical parameter
consisting of the angular acceleration vector trace length (AATL) showed a possibility to express the degree of strain.
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Figure 1 Wristwatch-type wireless motion sensor
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natural grasp tightly (transit) , 4kg load
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Figure 2 Vibratory motion in the forearm
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Table 1 Changes in averaged angular velocity

subject | A B C D E F G

natural | 2.5 2.2 2.5 5.6 2.2 31 1.9

grasp 35 2.3 2.4 bl 9.8 8.7 2.1

loaded | 11.6 | 5.7 16.7 | 8.7 6.6 6.0 52
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Table 2 Changes in averaged angular acceleration trace length

subject | A B C D E F G

natural | 1.1 14 1.6 2.7 0.9 1.6 1.0

grasp 34 1.9 3.7 4.0 120 | 6.9 2.4

loaded | 8.3 53 18.2 | 5.9 5.6 3.8 54
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