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Electromyo-potential Response to Electric Stimulus Excitation
at a Human Antebrachial Joint
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ABSTRACT

This paper experimentally deals with the excitation by functional electrical stimulus(FES) and the

response of electromyo-potential at the muscles of antebrachial joint in a human body. The excitation

of FES, which results in the contraction of the muscles and thus the flection of the joint, shows that

the flection angle of the joint is proportional to the magnitude of the stimulus current. The response

of electromyo-potential measured according to the FES shows the linearly-proportional relation be-

tween the joint torque and the electromyo-potential. The results can be used for active motion of

joint rehabilitation.
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Fig.3 Skeletal and muscular structure of an ante-
brachial joint
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Fig. 4 Functional electrical stimulus signal

Table 1 Information of subjects
A B C D E

Age(year) 28 28 27 25 27
Height(cm) 180 | 168 | 174 | 175 | 181
Mass(kg) 78 62 78 58 75

Girth of Relexed 29 | 255 28 23 28

upper-arm
(cm) Contracted | 33.5| 30.5| 31 | 26.5| 31
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Table 2 Initial conditions and maximum current for
each subject

Table 3 Flection angle and torque for various current
magnitudes at FES

A B C D E Flection angle & torque
Current]

0, (degree) 16 7 19 15 21 (mA) A B C D E

0 |AT| 6 |AT| 6 |AT| 6 |AT| 60 | AT
1y (mA) 9 7 10 7 9

0.0 1510.0

L. (mA) | 21 14 28 16 16 13 | 0.4 21 103

16 { 0.0 | 26 | 1.1 27 1 0.6 | 21 | 0.0
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Table 4 EMG signal of subject A

Normalized| Torque Raw data Full wave
current | (N'm) rectified
0 0.000 | = 3
Time (s) Time (s)
s i ;\)x
60 | 0339 | % ""“W '“‘W’ 1]
Time s T e
70 0.440 | 2. W\WM ;
THT:(; (s) Twm(;(s’
80 0.524 | ”WWW | |
" e @ e
S N O T ‘
90 | 0581 |4 M'er’” ) W‘l
e Tm:: (s) T ’ i N T\V;;(S) '
il
) .u .
99 0.625 "’WM |
Tm:e; (s) . T\V;; (s)

Table 5 Average and standard deviation of EMG
magnitude at various torque

Flection EMG(uV)
torque
(N'm) A B C D E
0.000 | 4.840.2 | 5.0£0.2 | 5.0£0.2 | 5.7+0.5 | 5.5+0.4
0339 95.5 150.6 128.5 183.8 173.2
: +16.5 +15.6 +30.7 +23.4 +28.1
0.440 103.1 183.7 1453 204.3 194.2
) +14.3 +18.1 +30.9 +23.1 +28.1
0.524 138.1 217.4 148.6 251.1 234.1
) +10.4 +25.8 +35.7 +31.9 +31.5
0.581 149.1 262.2 166.7 258.4 255.6
) +19.1 +19.2 +21.8 +32.9 +36.4
0.625 165.2 313.0 196.7 265.2 264.7
) +21.2 +27.5 +19.7 +20.5 +40.8
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