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Design and Evaluation of Motion Path for Specified Muscle Training Using Neural Network
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Abstract: In recent years, ageing of the population has been emerged as a social issue in Japan. Therefore, it is
important to regain and maintain muscle strength for care prevention. Specified muscle training is expected for efficient
rehabilitation and care prevention. In the present study, design of a motion path is proposed for the specified muscle
training using neural network. For training, the load is applied by using a 2-link arm. By using the proposed method
to estimate muscle activity level, it is possible to design a motion path that maximizes the activity of agonist muscles
and minimizes the activity of other muscles. EMG signal is measured during a trainig experiment and the degree of
muscular revitalization is evaluated by the amplitude of EMG signal. Finally, the effectiveness of proposed approach

is demonstrated through experiments.
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Fig. 2 Neural Network
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Fig. 3 Motion Path
Table 1 Measured Muscles

Name
M, Pectoralis major
Mo Latissimus dorsi
M3 Brachioradialis
My | Triceps brachii Lateral head
M5 Biceps brachii
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Fig. 5 Estimation Result(M2)
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Fig. 6 Estimation Result(M3)
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Fig. 7 Estimation Result(M4)
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Fig. 8 Estimation Result(M5)
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Fig. 9 Designed Motion Path

EMG BIEEER
A B 7o TR U 7 B #GE & AERIFSRIZ 3817 2 3EshEL
BERAWT EMG 55 0ORIEFERE1T o 7o, s 34 b
2 V7T —NIIIR ) L O ICHYE, KFEFMIC T %3
T5 X9 ERAITH. EROBIT, EHHLE O L EE L
MEE=FICFRL, PEMEEZRT— I —DBNRREN
B A2 E D L) ICEfESE 5.

EBFERE Fig. 10~14 1271, #ithhIfEs L~
BRI TH 5. B D =0, HIEE L~V 3K ER
B DR KM CIEHL L. Fig. 10~14 iz Zh,
Mi~Ms % bL—=V 5B & LTWA.

Fig. 10~13 {28\ Ci, 4 EIEkEH L 72 #EEZhiiE & v
72D, RBHUNAOHIEBZ M2 5N TWD. M3 & %f
G5 & L7z Fig. 12 TiE, HrfuEz A5 & Ms OIEEhN
K<7bb0D, thOFOIFEEAKIBIZHZ BN TND.
Mi~My i 3—B&HTHY, 25O LTk, Ak
OEMEBRER LISV D.

—J7, Fig. 14 (R 95@Y, B THD My & S 1—
=V TRBET D L, MO L RRFICIEE L D, B
Hifio b L—=2 7L TREHEORMDH 5.

5.

Il Proposal Path
IlPrevious Path

Rate of Muscle Activation

Ml M2 M3 M4 M5

Fig. 10 Experiment Result(M1)

Il Proposal Path
[lPreviousPath

Rate of Muscle Activation

M1

Fig. 11 Experiment Result(M2)

M2 M3 M4 M5

lProposal Path
.oH IlPrevious Path

=)
o

S~
o 9 ®»
T T T T

=
T

Rate of Muscle Activation
O

©w
T

Ml M2 M3 M4 Ms

Fig. 12 Experiment Result(M3)

lProposal Path
[ Previous Path

o
T

=
T

Rate of Muscle Activation

Ml

Fig. 13 Experiment Result(M4)

M2 M3 M4 M5

-Pmposal Path
[Previous Path

e 2o o o 2o
B o 9
T T T T

[
T

Rate of Muscle Activation

S
¥}
T

o

=]

Ml

Fig. 14 Experiment Result(M5)

M2 M3 M4 M5

6. #S
ARl FIREHEELRE L LTHiTEIi=2—F bRy F T —
7 ERND Z LT, FEER RO - OIE B EIE %2
ToTz. ZORE, (EETETHRIF SN HEEZ AW
Aot LT, —FEMmICE L CkdER RN, —F
ZRARICE L IR O OB H 0, BREREEN T
AV

BTE, 2 COEHPLEOPINLRBAZEE L TWDHN, T
EEMEBICEZHZ LT, EHHUEO B BHENM EL, %
BRWESND RN H 5. £12, 5%, KFEO TRIC
KT DWAR, 3 WoHEEI~DOIESE b

P

179.

SEXH

(1) T. Okada, T. Imamura, T. Miyoshi, K. Terashima,
Y. Yasuda, T. Suzuki, Muscle Strength Estimation
Using Musculo-Skeletal Model for Upper Limb Re-
habilitation, Journal of Robotics and Mechatronics,
vol. 20, no. 6, pp. 863-871, 2008.

(2) H&F, =47, PR, FEEM L —=2 7 2 BN E T 58
Piih %5 8 U7 E B IE Ok & AR, A A S
HESCER 5 61 Wik - FElE%, pp. 126-127, 2012.



