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Characteristics of the Upper Limb Muscular Activities using Orthosis with Artificial Pneumatic
Rubber Muscle
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Fig 1 The apparatus of the subject with orthosis
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Fig 2 Block diagram of the part of pneumatic rubber actuator
Fig 3 Block diagram of the measuring the EMG

%Xéfﬂ SAEAT = AT AT Y T Fog A EY

L3tk &3 9] A7) FFT(fast fourlertransfor m) W

%ﬂ@@ﬂﬂ ) A EQ e WA 02 AT o]

25 AR EE AR £ B4 E6 e 2



stz Es| 2006 FHEss =2
A o) AN AT G o2 §AXE 5L 1 7715 24 3191.S o] F31F 5 gho] o A 27 5o
o oA oA 2 A F ] 2AEY £4E Bl I Ak ol A BE71E 24590 W 2hol o AR ge
o)A F1 FAE ol gate] 2T RS B4 G L AL ¢4 Ak
B AT M A2 X 2 S T 2 S W) 2
4. A0ty OE SFEFEREE LS F AU, IFvREH dA o=
Ao vhebtth. o= A B2 b ) A g o] BRGoR
PR AL A nET) o) nE e dohiy) flete] 2R wol ekl WA 35 Aol AA o 2 E g
bR DR RO B E R L I E S M EICE DR DR S S L R
A S48 2AE AT e 2AER RS Bajel 28 27
o) A7) B BT S A 2H] 29 ZF o}iy] §)5}e]
oy e g P ekl
418X 2 54
411259 {x|d w2 &4X| =28 EN
W ool o] Ad Axl AE|Y|o]E YHl A %9 &} ujj o] AFX - - asita : -
e %Lj 7 a4 _1 ﬂj T HE e o = wel 4 Fig 4 EMG of upper limbs according to the position of muscles
2 542 the3} 1ok Fig 4 I @ AE AElol = @ A
&5 T o] A 2o 5AES U Aotk A BRI E 2 oo
- - - - - _ s B
ZH-&- S v oF, 2H-8-5HA] kS w o] S vlagh 1z o)t}
aEze) brFe 24 e 94 & Y, Age S48 | :
Do) TAEE BAste] AL whe] 2 EH e W o] v, o] i ;
:1}%‘04 fZ\—OE]l Z&:‘ E% ]/}-H—‘TH_E}- %_Zj% :‘—j—_%% }2)]—% O] "—[:_':\—j—_(BB), }2)]— fé Okg 1kg 3g kg § Okg kg g Skg
9k AHFH(TB), $ & F2(Bo), A S (FCU)olth, A4 B _ h " |
2712 B934 LS wol 2agS W2 v we w28 (a) Biceps brachii, BB (b) Brachioradialis, Bo
TV E gl 4 58 P& ul] 42 L=o] SHH o HTh Fig 5. EMG of upper limbs according to the variation of weight
CH AL ARE B $F A A 0 et o) R 2o g
o] 2917k o] ml o At H 0. e R, A5 5T 2 T
o) 27k He B wolth o E
412 5tE2| Wt whe AX| 28 £ 0= e
= R - ‘%“" e Y
el E 1 A 255 F uf, 5159 ¥iste] e A
2Eg Bste] Fig. 59 12122 AT @), () 27 A9 e e
O], S F S ER A o]tk B Aol A AlztE A4 (a) Biceps brachii, BB (b) Brachioradialis, Bo
Hz7)2 2887 S5O 519S wo] Ak 2Ee AM] W7 Fig 6 Fatigue analysis of the upper limbs during motion
& A8okA] FaL &F A W Bop A4 FA4 Holxth o= _
Az A R A7)0 F9F AF ol 2o ABS she] £ ad
[e) =] ST
A EES BEd v e B AT A AR R F 3 A8 o 871 7] 9417 S ALY
o By C BHAM
22U EE EN (105077001) A1 Y © & o] o] 7 A <.
2 AT A A E FA BT E S S AEUo]E
A58 NS ve) T RES $4 F9r) 2RRES B4 —
T !
A3} Fig. 63 22 A3} 12 2 AT} Fig. 6 (a)= ¢k o] Tl o
WV EEE W A o)L, Fig 7 () L=t w3ty % . . .
= i = e ” lJ“_’ g N (b) . = | i 1. Kazerooni H., BLEEX, Mechanical Engineering Department of U.
S vetd Aotk 7k 5E F 4020 A Y T 10% 4 4709 31

= S~

o b ool M E e 2R s ehhls F0F 0
grolth. e ol A 1ol Al 7kl A5 F T gho] 2
o} A1 o]tz o] 3 28 A B4 o] A rh EH A wk
712 a9 S o] F3H T4 ghol 285 ke v e}
A8 ghol 24 %9

[e)

m
o,

l

Lo

o

2 |

&2
4y ¥ f
o fo

e

A

>

p

o Lo
u

rlo

o
lo, ru

wH

ry o
=2
b1 o

o o

o fo
R
rH
[
k
o >

M
1%

[o

T
Ho T
X,

ot

A5 A

- =

I FA] B

444

C. Berkeley, At URL http://www.me.berkeley.edu, 2004.

Lee Sand Sankai Y., "Power assist control for walking aid by HAL

based on phase sequence and myoelectricity,” International

Conference on Control, Autonation and System, p. 353-357,2001

. Kasaoka K and Sankai Y., "Predictive control estimation operator's
intention for stepping-up motion by exo-skeleton type power assist
wywtem HAL," International Conference on Control, Autonation
and System, p. 1578-1553, 2001

. Kawamoto. Hand Sankai Y., "EMG-based hydrid assistive leg for
walking aid using feed forward controller." International
Conference on Control, Autonation and System, p. 190-193, 2001.

. Yamamoto. K., Ishii M., Noborisaka. H.,and Hyodo. K., "Stand
alone wearable power assisting suit sensing and control systems-,"
Proceeding of IEEE international Workshop on Robot and Human
Interactive Communication, p. 661-666, 2004






