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: Conventional rehabilitation instruments are commonly seen

in the department of rehabilitation of the hospital.
Occupational therapists still help patients restore their
physical function and return to work by using these
conventional instruments. They adapt the training intensity
by their experiences. However, errors could happen, even
for advanced therapists, while they deal with patients in a
heavy duty. Also, errors could happen in younger
therapists. Therefore, a systematic ergonomic analysis for
the conventional rehabilitation instruments is needed for
avoiding the re-injury and as a reference by documenting
the influences on human musculoskeletal loadings.

The goal is to understand the function and efficiency for
conventional rehabilitation instruments. The three-year
study is to establish the analyzing and evaluating model of
human motion and weight shift for stroke patients on
commonly used instrument in clinics, single curved shoulder
arc, with the equipment of Chung Shan Occupational Motion
and Postural Control Laboratory, motion analysis system and
forceplate. The first-year study will explore the effect of
distances and dimensions of a single curved shoulder arc on
musculoskeletal loading with kinematics, kinetics, weight
shift and electromyography (EMG) for stroke patients. The
second-year study is to establish the biomechanical
simulation model and ergonomic model for the single curved
shoulder arc using the experimental data in the first-year
study. The three-year study will focus on stability
evaluation after training on a redesigned single curved



shoulder arc in the second-year study for three- and six-
month by smart balance master system ( NeuroComR).

# 2 B 43 ¢ Ergonomic analysis, single curved shoulder arc, motion
analysis, weight shift
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Conventional rehabilitation instruments are commonly seen in the department of
rehabilitation of the hospital. Occupational therapists still help patients restore their
physical function and return to work by using these conventional instruments. They
adapt the training intensity by their experiences. However, errors could happen, even
for advanced therapists, while they deal with patients in a heavy duty. Also, errors could
happen in younger therapists. Therefore, a systematic ergonomic analysis for the

conventional rehabilitation instruments is needed for avoiding the re-injury and as a



reference by documenting the influences on human musculoskeletal loadings.

The goal is to understand the function and efficiency for conventional
rehabilitation instruments. The three-year study is to establish the analyzing and
evaluating model of human motion and weight shift for stroke patients on commonly
used instrument in clinics, single curved shoulder arc, with the equipment of Chung
Shan Occupational Motion and Postural Control Laboratory, motion analysis system
and forceplate. The first-year study will explore the effect of distances and dimensions
of a single curved shoulder arc on musculoskeletal loading with kinematics, Kinetics,
weight shift and electromyography (EMG) for stroke patients. The second-year study
is to establish the biomechanical simulation model and ergonomic model for the single
curved shoulder arc using the experimental data in the first-year study. The three-year
study will focus on stability evaluation after training on a redesigned single curved
shoulder arc in the second-year study for three- and six-month by smart balance master

system ( NeuroCom®).

Keywords: Ergonomic analysis, single curved shoulder arc, motion analysis,
weight shift

Z ~¥d Brpin

COY=% T T I-FNiE

Bad P b G o2 AR SR E 6T T BRSO
EFEBE AT FAZE L R B g R g # R
EWEREFLRIGBR A RN & ER AR s TR &
=R, 2]

R EREIB A R 0 BT RA AR g S A R o B

e bt P R AR BRETL Fa b RAHRE TS


http://resourcesonbalance.com/neurocom/index.aspx

e F o deie s A FURERERALR 4 RGR RIS P F 2B
ARG SRk Y AT L aRRAE[3-5] -
%i%%ﬁ%i’ﬁﬁﬁﬁﬁaflkﬁﬁﬁl%ﬁww%ﬁﬁii
F AW E2FeEd o REHE Y R R FRECEBIIR R RE R
it 4 0GR R &_yaxﬂb,r)%:‘_&m v bl fenkZe v L EFEN] D N F
CREE AR FFZFEARG T RDRB F e @t s SR
oA B R 2 [6-8] -
B b PRI TS S W R o s B A hh DR EE TR B S B 0 aE
Fr BRI PEROESE > A E S ¥ 0 KA
&,

S A RTEDE S CE L S IESCRE e S S TS R

-

9:‘<

2
o
B P e AL EGE R B b 3 AR R S AR RSP AR TE 5 ) R
OB R R 0 F A S R D E R Bl Bl
Foa I pe ged 19, 10] -

AEZA BTG AR e - S JES R F A M ST ek s
vesazzoats 2 g B ed kL p FRaEd o Bop 4 p AR R A RE g
ERE LT RN ATRREE S UREY AR R S A L A
AR A FIRIRIRA A 1T R I DA B R £ PR E
EEFLBIIRD B RnG h o = B g d 17 1
RS Aons bl & b2 R
Bov AR E o PR L TR A R D AR S BRI - B Ry o K Y
%%‘E’ BRI TE e ERRITESHEL > HEY b ,E;‘F]’zﬁ';fﬁ!']f%;:%']é‘_fr
FoAISREReni 4 o BB R A U E ORGSR e R R E Pl A el
il o m AR EE S RAE S AT IREE R ki
B bk b B e R R B R G IR R AR E o A A
Bepp it o T E R HEY LY EP RGO E e R L2 @RGP
R B L A

%?E%

Eo\]_\l,(,{i_}i

m

>y A A
*



(=) jew i £ 47 3

TE K BECEM M R 7 ARKAR S > Van Peppen & 4 % 2006
EFEMNF AT rFEILCEDS KPRE KA B %imﬁﬂ?,j v B
RRETR&EY DY R R FRENEE R I ALy FHFL CEY D
Gav s FE BT e o [11] - Mudie ¥ 4 2002 &4 & &7 R
2SR AREMERECHTEYT T RFERIF AR ER AT Y
P el BRI DL YR R F T AR S E
w[12] -

PRI EERENY R AR PN L RE S b
2005 & ki s R B £ SeiET  HRBEE AP THNELRE S0 32 b

HeY R RFRGHETRT PRl FREIpE L f it g ¥
L2 PR AR ER G R

2007 4 mk nwﬂ%‘?ﬁﬁ

R F AU LS (R
B® f d R E (T chiy 41 ORP B anA G o @ SpiRdndla 4 . Y 2
b T2 pER SMcA 2R

Bl ez B il a4t % ¢ o Aok i § UFISRERE S 0 T U S B R
B iad R o AT ERARISRTRR L o Aok AR T R R
BlF LT R UGIRIRER 0 R AP R HBEERR o P42 R
A h B SRR A R O R Y 0 1 2 SRR
fed " RE RIF e e e RE > B S BPTRE Y RN L SRR R A
ERFAEAL o BRY e R o BHEE S S LRI
FVRE R ER Y R B KT [T]

Tl Y R AT e £ @B L R DRI
SHEF el AR A A FPEE K FETRER > DR AT
Fehd S R RL H R R EATE e T ol o e

Loop R g d AT BRI AP E R S Rl e

Pre €3 gz LR B E s (T[6]
WY ORBEEXR AP P RS IERE IR B

e R S ETEIERLE B X 5 234

F[B] - A pIfiva 1 IFT 5 F MHY B &K

%?



3 ug;t%;u L SVEREE I S %!

LV FREY £ 30F S 4K

e
e
it
6"‘!
‘E
a K
=
m
(7%
)
SF
TS

ARRHRG 45

AW e

Ay E AR 0wz b v 47 % s (MAC, Eagle )~ 4 4 (Bertec) ~ #v
THRRFLALERRE -

(DzadiTrir i 6 23R ITRAEENAHFEITE Eagle(Motion
Analysis Corp, USA) - :# & & 500Hz -

(2)#B]+ 4% : 2 . Bertec (35 BP 4550-08 > 45 cm *50 cm, USA) o

HH 6

(1) EVA: Version5.04 » #s (e 4 47 5 5808 » 7 1185 8 I % S84S5 ~ )
4 4E o e 2B o

20  Matlab7: 8 FHmEN > AIZFH

(©) SPSS 12: 3t A 4 o

I 4mfphamy it
AR R e 2 B ek FPE T ARTR
EJE %friﬁ SRR S A B itdeT o
L4 B2 o B3 E

F)% B (EAJTHEB KK TR NRIL A B L AAEHEE AP LR
i (Euler angles)[13-15] » ™ 3B 2 g dk § B end & » &

PHAMELER AL EREERT S BT
[~ F kopifedppli= ¥



ANE B P42 3 F R R e SRR A A B > L H AL h i
B 4o Bl o
[T~ A Hsipl o
EHATeRE SR FTEARAES G E G
Dempster(1995)[16]#+ % % 2. X W3- R F R & FFH F 2 § 4

2l ¥

gt °

dBES AR A G o hF kTR 2R R ST X R

FRANIE D L1 EREPME? g o

Bl- ~ 2282 F Rgpbin g

IV~ Btk Ta

x 2 % % &% % (global coordinate system)z # = 2
TERF R HRsRAzFY him i ;;%’LLL ik AR & kB2

& % (local coordinate system) o
V@885 547

K EAEPFE oA EEdmEd o> N H T g aiE

- =

3
(,«
4

3

%, 2z
R e IO U

TR LM A2 & RN

Y



F F w e T B S Y-X-Z

cp -s¢ 0|1 O O |[cp —-sp O
=lsp cp 0|0 c& -sO||sp cp O
0 0 1]|0 s& ¢ |0 0 1
[ ChCp —SPcOsp  —Chsp —Spclco  S¢sh
=| SPCe +CPCcOsp —SPsp +cpchcp —CPso
SOs séco co

S % sin’ c & cos
VI~ # 4 8547

AL

Ié'}""t‘!’yﬁ ‘ (‘Q‘_—»’T;] ‘:j-)a?'l']“:‘;J'E 4’}3&?5‘44&4%0

F,=ma-F, -F,
M, =lo'+o'x(1o) = [My +1, xFy +1,xF]
F

~

LHBITHM E TR ey 4 B AR § R e 4 L F,

p )
HREEE M %“&ﬁﬁw‘%%%ﬁ?4%~Md%%ﬁ§%M$%§
TR 4 AE s | BEARSI T 2 AR 0 FRERTOEER - 0%

ﬁhfﬁﬁ&mﬁ. 4\:1?& ~ I % ’?r'u‘i ﬁiiﬁiﬁﬁ”fﬁﬁé’% ~ rp % ?‘UE'JHJJ;—F;S‘j
W E e s mARERSOTE ~ av B et R[15, 17] -

3-1 Hhkf R Wi
LRIFeHFI20 FE2dm A 57 T RGEFr2 ¢ b &
Sldcz HRlHMEE 8% Bl F 2 EHFEL (1) 2222
Foo B b e i Axk 3 LT Mg b RERE 0 (27 MEH ¥
H

I~

2=
>

e FRSR AL P R A M E L ER
w& e e BE AR T T DA
FERAT e B o B)RRIE LG HAHE s B ERIRBRLd

VO s pREA T B ppis e o



EREDEFRERLT > DA RIF IR B TR PR
e R FR LR CRA R S MER A FRFREELLRE X
F R %:‘E'Jiﬁﬁéi Bk X g > F A sk Lo -

Bpl4FLF (BZ ) AR R OTUIFE TR I RA T 4
BRAEELBAE ¢ Jk:f}iﬂr_i WL A ZHNFTORA 2T 2o
Fo AT RT JBAT A BATZIFT % o IR Wi o
=BT (R Z) 0 &R R D s B8 30
2 1§ o £ 4% MOTION ANALYSIS % stqeipl4 4 > e drizpl£ & B RlE %
¥ E e g fed o 0 § RO ARIcRle o

F % B A4 0 MAC & 18 FTALREES & bil win 120Hz of 5 455~ 4 48
FoAARREEE Bk z By PR 0 012 1080Hz fE S REE- 4 fE TRl
TE T d B ivs 47 ki (EVAO R H e E 3B A T 5%Y » & F
HicEERF L 58 -

B B R Ao s g 2 g e g (Progressive angina) ~ i g B
B MoFE e FE%iE - LB 0 Y B AR R
i R R B R EREY R LR R LRI

A EL

Hefo R TIeh AR L opREphenE sk M B RS R BB 4
BFRIFTH P EFEY oo d A EFHEPEIRS P B Ed §
B A AL E R THARS L MEER S SRR

#% e

s

v 8 F13 £ 45 % B #i A +5 (one-way repeated ANOVA) » 12 =1 § 4 ¢



12 =9 hop & a7 Pe%émﬁ%)i B H I FHE B4 B2
LA NPAN X F"i’ﬁiﬂ}%ﬁ’)ﬁf{i‘j—t’ )},.:JI%A ERIE T ANE S ST U]

=

= 2

énhn

58 > Bk i & 0riB P<0.05 ARG T B R & o

D

3-2 WA FHHEA
d BT TR ko B ORAR TR MR TR D] it A -

4
BAPTRBER(RI ) A e s FhEpod s 388
BB Plehpld FFRE S - EPE Y AR RIEI R FT R
N R AR T = L TR N T8 AN e
G0 0 E SRR P ek AR A Pl A A R fid
W23 B i -

e

Z

N

T3

i

3-3 P BHRR:
B F Y ORF RV EF RRTERFERDR L
pr VR F s8R (modified sensory organization test) ~” ¥ %%
£ 7 4% TPl FE 7 (limit of stability test) ~ 7 T 5 = ¥ B
37 (anterior tilt test) ~” T 218 v Rl (posterior tilt test)
27 %P7 AR (tandem walk test)® » ¥ 2 e B TR > TS
e e Rl TR A ¢ s ensg it (COP) v I F A TRk
P B FAL) o T OE MG B R R R 2 T R R R
AR LR VRIS 3 B 6 B fS 0 ORGEBRE BT B TR R (B




Bl= ~ S0k d i ez E 8 T it if

BE L TEEEE

B Bilce
1. =0k i

i > |«
- 2. z#EBEFALEBE

A

BT ~ & F k& Ty AdanstLifeMod * # AR - i€ 7 WA 47



Bl -6 BT 2T GRRE & R 2

r ~ 2%

4-1 30459 S %
I £2@E#H
PRERODIAFHEF A RT w E RS DIFRHRA T LE D D

ERHEMS TG P AL (p<0.05 B~ )i

P (p<0.05, B =) & & A

W R gEA AT o R R LR S %

(p<0.05, B ~) -

i;’ﬁpg%grjqi

-

-

2,

—\\
&

G

Bt e E REBRILG LR H
A

*
60 %
4 * *
55 4
| * *
50
N ]
= 45 % * i
< 1
o0
w35
ﬁ ]
e 30 4
Wl oog |
& ]
* ZOi
1= 15
L ]
10 |
5,
0 B ER) T PR T
d+3z d 23+ d +1z d 23+
@y TR
OAFT=Z8 mAke mATIR *p<0.05



L

-

— 1l

@ LA

|

[
o
n

I
0
<

20 +

I I I T
o n o n
< ™ o™ N

(WD %) #FE e «

15 4
10 +

&
%

|

f

0

b
s

Skl

“H

o
b

JV
K

oL

k|

il
JV

S
&
-4

el

ey

W

1=

3
=

O%Fwe

>
P

=

U g%

25 4

N %) HHFE e «+

=
P

-
1

: Wy

O gwt

=
=

f

O % %



50

* *
45
40
35 4
YN -
= 304
= |
w 7
-4 20 4
| |
Yl 15 4
10 A
N ‘A rm
0 - = T = 2 2 = 2 T2 VS T
rdld = T IaI7v rl >z = I ril=x 33+
b s e i3 5
Ui g=i B g3 & % 43 £ *p<0.05
BN~ P RopA A - IR L B LRSS
2. AR

PRI F LR Y LS xS

&
i
A
3
)
st
‘9—
&
=

=

FHmEy P Aoz R (p<0.05 BI4) &% 22025 PRHLE S

~='

AR AA T o R RIS HRAVIAFF RS § PO

£ (p<0.05, ®-L) -



6.0
55 ]
5.0 ]
4.5 ]
4.0 ] *

35 7 T 71,

3.0 4

2.5

%R (F)

2.0 4
1.5+
1.0+

0.5 -

0.0 —— - , e

Bli B ¥t xd- IR R BT

104

%R (§)

2
4 v

it
[NE

T
+1z
3L

Ofk%=/% MWATzR * P<0.05

ML R RS- DG R R

3. AMadR
%Fﬁ&ﬁ%hﬁ%ﬁ#‘%??iiﬁ%h%?%ﬁﬁ’Ewﬁﬁ*
H

W R & RGP EEehL B (p<0.05, MlL-)> AT 2 LRt PELD

N

$D R A AT 0 R RERILPE S R AT R M SR Ry



LR 4 AL B (p<0.05, Bl--)-

90—-
60- * *
1 M 1] T T
60 -
50—-
20

30

RBE&S By & B(E)

20

104

= T
E

o

+ I =
LA T
OARZR mATe® MATIR +p<0.05

N R et I IS N E

120 %

100

[e ]
o
1

RMad i d(R)
5 3
1 1

N
o
1

p= )
[+t
3]
Y

4 =
d 3

o
>
~ a1~
=

Uk =i BEFeiz *p<0.05

N R et I IR SN LY



ARERGISEHE AR Y LR L RS DIET %A T o AN
@42 P ERROLE(p<O.05, WL =Z) R* =F A ZDUFE & S R
SR PROLE CHEHN R R A T o R EREE S S

PEERRE &4 <25 P AE e & (p<0.05, Bltm) -

*
*
* *
*
N\ _2_
5 O l l l
)
N
= l l
=
p—g
&Ll
.
=
o
pind
=
O'OJ?‘lgﬁJ Z oz L T - = 2 7 - 2T == - R
vl I iz zaAv iz 1" rilx AT
= % T < e +
i * L+ e L £
OAgze Ohgerz BEf7Ts

*
)
= 0.2
=
=
p—
!
-
=
=
%
%
0.0 : .
OAgze ©oFx H2iw dtiz dzit
{] =
i - @4 A
| ] ﬁ“l =3 }_%l’ J%F

B-w s d R A RS - IDAAR T R B B S Ay 4



4-2 WU FHRESH -

- & - r%mc‘)k)?‘;, I%q*:_l““iﬁ%mm%,/L)f%Eﬁmﬁ% FA\#?F
R TR o~ A R E T HEE 308 (AdamstLifeMod )4c @+ 7 0 A e A
Baodagic® r AR FHEFTHEA - N2 L AR ’ETT\EV%’\ RO He
NigFigedd FL(RlLE> Bl - SR AR R4 )R M a g
[ N £ =l ’ﬁxiv—i“fl’f ’Iof\p# ’ngﬁ*'k’k"m#q-ﬁﬁwf— ) wE‘-f:r:' B B 4
B A7 o B b 2 50 g Rl 0F 2 R GAreh G 218 G B 44l 40 54 G bush
= 3% bush % fU* g4 22 4% & o damping 4 % spring = ;% i€ %2 g d&ff o
bush %-#ck T 5 # = -

,_135—2

N

Bl T - phend b A R % 2 £ ERE o pE b (A 47 R
ko R or A BB (TR A AY

B)seea
Bt~ — S n? B kR = £ BFE mﬁ,i_l’_%ﬂfmﬁv %4 7 F

RTE T B AR E (F RO A



JOINTS

100.0 -] ~~ ~subject_Right_Knee-angle-sagittal-(filter)
B subject_Left_Knee-angle-sagittal-(filter)
—--subject_Right_Ankle-angle-sagittal-(filter)

50.0

Angle (deg)

5.0 10.0 15.0 20.0 25.0
No Units 2016-01-20 21:11:00

B = = AR B A R 2 8 SR o R e (60 47 R
TR A A ME (THIRE 0 B MR E LR

Eila Toals Halp

[ows 7] @l Gl S]] 14| 0| w|A|N T]8/4] QIR DB (1) = =
R -=---subject_Right_Hip-force-sagittal-(filter)
2500.0 ¢ — " subject_Right_Hip-force-transverse-(filter)
—-—-subject_Right_Hip-force-frontal-(filter)

2000.0 4

1500.0

1000.0

500.0

Force (newton)

Hame Fiter

General | Boder | God | 2na Grd

o Ttle [~ Auts Subtith

x| -1500.0
end ) Siop Forrd

-2000.0

0.0 5.0 10.0 15.0 20.0 25.0
No Units

i o AR E = B R TR P ende (T 4 F
PN AR TR R M



o] 14 p] w A% 2] A BRI DIR e = e

T T 1 I
B —---subject_Gast2_f Rnss 1-tension- (flter)
] 3000 ¢ subject_RecFem_Ltiss_1-tension--(filte
—-—-subject_SemTen_Ltiss_1 —tenswon——(hlter)
250.0
200.0
z 4
S
3
@
£ 1500
9
2
S 1
[
100.0
50.0
0.0
0.0 5.0 10.0 15.0 20.0 25.0
T Table No Units 2016-01-20 21:11:00

B4 ~— dtenv Bop AR * = £ EFE s Bi‘-mﬁvnr/»\#frﬁ
R AL 0 A E ITRERENI IS e

l. #+ & F iv% 3

§ b A TR BRI R SR BB A L fp g
WG EER 4 Bk bz BT AR G F Fr 4 QLM ESN]LE B

70 2T Edmka s 0 95 1050N 0 A g S 95 2-3 Bl E

15000.0
6500.0 Time: 20. 200 Current: f'{) Time: 20200  —Current: 4925
3250.0 ‘ 7500.0
| W WLA«
0.%“ #‘
0 25.0 095 125 250

2. Ma x4

LT R R 4 Yo Bl L - 0 & B ihe RS e THisE A X



B 4 4 9 2500N(RI= L — ) v 1t de— LM E L 4 4 o

2500
2000 —
P
Z -
N~
o1
W 500
-y 1
=4
& 1000
=
wb |
#5004
‘.4
0 L T T T T T T !
M & ik BE & BB &
2LpE % He 1 e 2LpR * e i ur A 1§ % He
Dagsds B2ty Bpnn g

3. Fep 24

Ao 254 G5 200~400N(Bl = + = ) > % 2 "(Retus femoris) 4 %
%ok pli~(Vastus lateralis)d + > & & 5 380N 300N H A& hgs & 200N 12T -
igl&ﬁ;cfg_;&/y ERRE ] I A+ £ E g B

SOFT TISSUES
tension

—--subject_Gast2_Ltiss_1-tension--(filter) 400.0

***** subject_BicFem2_Ltiss_1-tension--(filter) ]
—--subject_VaslLat_Ltiss_1-tension--(filter) 350.0
—=-=-subject_AddMag_Ltiss_1-tension--(filter) ]
----- subject_GlutMax2_Ltiss_1-tension--(filter) 300.0
=r=subject_GlutMed2_Ltiss_1-tension--(filter) q

—subject_GlutMed1_Ltiss_1-tension--(filter) = 250.0
===subject_Soleus_Ltiss_1-tension--(filter) S B
3 2000 2
==msubject_TibAnt_Ltiss_1-tension--(filter) 2 |
—cbject_Gast1_Ltiss_1-tension--(filter) e ] k
=subject_GlutMax1_Ltiss_1-tension--(filter) & 190.0 i
"msubject_lliac_Ltiss_1-tension--(filter) UC_> 7 H
=imsbject BicFem1_Ltiss_1-tension--(filter) 100.0 |

5

== msbject_SemTen_Ltiss_1-tension--(filter) 50.0 fM }’ XN

=g bject_RecFem_Ltiss_1-tension--(filter) B g2 -

= msubject_Gast2_Rtiss_1-tension--(filter) 0.0 i Wanon s 000
= ubject_BicFem2_Rtiss_1-tension--(filter) 4

== msubject_VaslLat_Rtiss_1-tension--(filter)

-50.0
0.0 5.0 10.0 15.0 20.

= msbject_AddMag_Rtiss_1-tension--(filter)

Bl= L= ~ TR ARG EIR N

———ciihi



-~ "o A RE TR 08 (AdamstLifeMod )2 B &

H
[UNITS]
LENGTH
FORCE
ANGLE
MRSS
TIME

millimeter’

newton'

degrees’
—'kg
='second’

UNLTS

s
[ANTHRODOMETRIC DATA]
SUBJECT_N2ME

=5
TOTAL_BODY_HEZIGHT
TOTAL_BODY_MASS
acE

HANDS

HOHAT

'subject’
=1.0

= 1850

= §3.00

= 7z21.0

PR R

ANTHROPOMETRIC DATZ

E
[JOINT_DATA]

THORACIC X
THORACIC_Y
THORACIC_Z
LUMBAR_X
LUMBAR_Y
LUMBAR_Z
RIGHT_SCAPULAR X
RIGHT_SCAPULAR Y
RIGHT_SCAPULAR Z
RICHT_SHOULDE
RICHT_SHOULDE

RIGHT_WRIST_
RIGHT_WRIST_Y
RIGHT_WRIST_Z
LEFT_SCAPULAR X

='DASSIVE,1.0E+005,1.
1. 0E+005,1.
1. 0E+005,1.
1.0E+005,1.
1.0E+005,1.
1.0E+005,1.
1.0E+005,1.
,1.0E+005,1.

=" -0E+005,1
-0E+005,1.

-0E+005,1

-0E+005,1.
-0E+005,1.
_0E+005,1_

='FIXED, "

DPASSIVE,1.0E+4005,1.0E+004,40.0,-40.

JOINT_DaTR

0,1
.0,-40.0,1
.0,-40.0,1
.0,-40.0,1
.0,-40.0,1.
.0,-40.0,1
.0,-40.0,1.
.0,-40.0,1.0E+007,
.0,-40.0,1.0E+007,
.0,-25.0,1.0E+007,

5.0,-85.0,1.0E+007, "
.0,-175.0,1.0E+007

.0,-175.0,1.05+007

PASSIVE,1.0E+005,1.0E+004,50.0,-50.0,1.0E+007, "

='DPASSIVE,1.02+005,1.05+004,85.0,-85.0,1.08+007, "

="'FIXED,"

o=~ " A BE (T HCEE 08 (AdamstLifeMod )z sep 4k

<

<

<

<

<

<l

<

<l

<

<

<

<

<

<

<

<l

<

<l

<

<

<

<

<

<

<l

<

<l

<

MUSCLE

Pectoralis Major 1 ﬂ 1T
Pectoralis Major 2 o 1T
Pectoralis Major 3 Al mj
Pectoralis Major 4 o 1T
Pectoralis Major 5 ] ”‘J‘
Pectoralis Minor 1 | 1T
Pectoralis Minor 2 l mJ
Pectoralis Minor 3 l 1T
Trapezius 1 o mJ
Trapezius 2 ﬂ 1T
Trapezius 3 o 1T
Trapezius 4 o 1T
Latissimus Dorsi 1 | mj
Latissimus Dorsi 2 o 1T
Latissimus Dorsi 3 ] ”‘J‘
Deltoideus 1 o 1T
Deltoideus 2 e
Deltoideus 3 l 1T
Biceps Brachii 1 o mJ
Biceps Brachii 2 ﬂ 1T
Brachioradialis o 1T
Triceps Brachii 1 Al mj
Triceps Brachii 2 o 1T
Triceps Brachii 3 ] ”‘J‘
Pronator Teres | 1T
Flexor Carpi Ulnaris l mJ
Flexor Carpi Radialis ﬂ 1T
Flexor Pollicis Longus o mJ

FORCE OUTPUT %

pCSA MAX STRESS | REST LOAD
+1[ 26619503038 [ 1786 [04445
+|[242.91266987 [1.786 [0.4448
vi[250.11373783 [ 1786 [04445
+|[267.20225475 [1.786 [0.4448
+1[256.65793634 [ 1786 [04445

[ 23457671105 [1.786 [04448
+[232.24846704 [1.786 [0.4448
i[2a1a7171296 [1786 [04445
+1[621.40056536 | 1.736 [0.4448
vi[630.72161426 [ 1786 [04445
+1[628.39135203 [1.786 [0.4448
+|[627.61459795 [ 1.786 [0.4448

| 919.67281926 [ 1786 [04445
+[916.56587578 [ 1.786 [0.4448

1| 91345885948 [ 1786 [04445
a[7Etai7anaar [1786 [04443
+|[324.68178320 [1.786 [0.4448

v 1[257 10448819 1786 [04445
[121.47311880 [ 1.786 [0.4448

v 146 35038107 [ 1786 [04445
+|[94.763587492 [1.786 [0.4448

v I[475.37145471 [ 1786 [04445
»|[472.59470084 [1.786 [0.4448
+1[524 30674295 [1.786 [04445

[ 310.70026268 [1.786 [04448
+1[32623530045 [ 1.786 [0.4448
|42 721287503 [ 1786 [04445 Apoly
+[42721287503 [1.786 [0.4448 Mi




+
~

N

f

L R YL R (S YeEn b G 5 f 6F @ shbush &

e

+ B # & (6. TE+005(newton/mm) )
stiffness (6. TE+005(newton/mm) )
(6. TE+005(newton/mm) )
# & (1. TE+004(newton-sec/mm) )
damping (1. 7TE+004(newton-sec/mm))
(1. TE+004(newton-sec/mm) )
*F (4712. 38898 (newton-mm/deg))
stiffness (4. 71238898E+004 (newton-mm/deg))
(471. 238898 (newton-mm/deg) )
7 i (4712. 38898 (newton-mm/deg))
damping (4. 71238898E+004 (newton-mm/deg) )
(471. 238898 (newton-mm/deg) )
+ B % (4712. 38898 (newton-mm/deg))
stiffness (4. 71238898E+004 (newton-mm/deg) )
(471. 238898 (newton-mm/deg))
# 6 (1700. 0(newton-sec/mm))
damping (1700. 0(newton—-sec/mm) )
(1700. 0(newton-sec/mm) )
E ik (471. 238898 (newton-mm/deg) )
stiffness (471. 238898 (newton-mm/deg))
(471. 238898 (newton-mm/deg) )
E gk (1169. 370599(newton-mm-sec/deg))
damping (1169. 370599 (newton-mm-sec/deg) )
(1169. 370599(newton-mm-sec/deg))
= Hra # 6 (6. TE+005(newton/mm) )
stiffness (6. TE+005(newton/mm) )
(6. TE+005(newton/mm) )
# 6 (1. TE+004(newton-sec/mm) )
damping (1. 7TE+004(newton-sec/mm) )




(1. TE+004(newton-sec/mm) )
i (4712. 38898 (newton—mm/deg))
stiffness (4. 71238898E+004(newton-mm/deg))
(471. 238898 (newton-mm/deg) )
*E g (4712. 38898 (newton—-mm/deg) )
damping (4. 71238898E+004 (newton-mm/deg))
(471. 238898 (newton-mm/deg) )
e # (4712. 38898 (newton-mm/deg) )
stiffness (4. 71238898E+004 (newton-mm/deg))
(471. 238898 (newton-mm/deg) )
# & (1700. 0(newton-sec/mm) )
damping (1700. 0(newton-sec/mm) )
(1700. 0(newton-sec/mm))
*F (471. 238898 (newton-mm/deg))
stiffness (471. 238898(newton-mm/deg) )
(471. 238898 (newton-mm/deg) )
7 i (1169. 370599 (newton-mm-sec/deg) )
damping (1169. 370599(newton-mm-sec/deg))
(1169. 370599(newton-mm-sec/deg))

4-3 T 7 R iRl 2

#Ff?%*3&%%%&6%?%3$ﬂ$%mwmwm%wﬂﬁﬂi

AT ASNE LR E PR B RUREE T S ERE T LS HRIRE
G FAGRREE AR K 5 1 A TR 66%ac 4 0 3 B0 T i
ARy P AR A 0 R E_6 B Y T e 4 0 Bl P A e (p<O. 05 B

L

Z) HEE R AT A T6% e



BllkE4n)
FIAR31E 8
| EEEES

=

o

o
1

MEBANEREDER ZFEEE(%)
g

o

T T T T T T T T T
WRABBHRSAE SEEEERAUS FanER TFaRiEpE  AEHTENR

*p<0.05 ZFIARBTLEE

Bl- L= ~6 B %% §mp iR & aup 2

f=q
4

Hib s 2%
SRR TR LRty ST R O S S R S R 2
ST RE WAﬁﬂ&%%4é%@’@?@ﬁwﬁﬂﬁ@ﬁWJﬁﬁ&ﬁ%

BARGE YA TR AN ERES  RSER A ME LR ERY S R

L B oo
R RSUIGRET B FLRF DL R ES AT B R RIIf D

RFER T LR R A T EREA I LR L LE R HY b B

LR R AL FACE R Y A DR

A Ten i R £ B 445 L X S0%BY
mor R A 3 RA %mmiﬂ}%ﬂ*‘ R EAEA0%BY > A 4 B A %mwiﬁﬁ
pro £ 8 A5 0%+ M&:fgsutﬁﬁf&ig%i@sg;&_wi&{?;;%
F 3 FELOFIR ) F S b A R R BRI R F e BRI R R
AFER AE S G R (18] VL VU RART S CBIFLEHR
WEY b R ek E TR R[19] c EF VB H RH e A ER
2 HEZ H e @ RSB IERATER T A B & T ES DL TR A e d H e o ¥
AN & B F IR R RN e T e R AE G PR &

ig.?;b:—h:*}k;};ﬁ&m&g( Mo


javascript:document.frmSimpleSearch.query.value='author:%22廖婉均%22';document.frmSimpleSearch.linksearch.value='1';document.frmSimpleSearch.submit()

B R Mor v g F (8% 4 chx [ v PRI R ERLE I EET
B on B uradR il ST S 0 - R ARIRA B E R Y 28 5 (contact) k
f2id-o m A d 2 * contact * SVEE R UAAFE R B jTac LG R0 Flet i@
* bush = 3V #Hrga s g ¥t — 42> - B4 8 5 bush &e%ren? & v @2 a0
%+ lifemodeler = # :E# = B bush = ;% (%rm &2 H%ris ) » 4 3 PEE e 4ol
T R[20] AT g A RS SRR S BRI EE L o LR
40 A B e s B3 X (AN 2K A o DS
g RS Y ABE S e SR LR A R L € RIS E g R gL
FomTgmes ot Ay A a d RECI A2 HES 12y

A2 T arenli

ﬁv

WA mERIERA N A Aok B L #
Ao Bt $THCR R Mido i g 10 AR R o IO T R S hR T
ARG BB % o

FIAf B 3 B RS BT R NRIRE L G P R eni ) o e 26
B0 A RS AT PR RPREET 3R P A e B IR R R T R
PR BRI % § R RI DR g R R R TR LRGET %
R 3 Blch R AP P REAEE

eI Lk R A SRR S R E
A3 EHAF A R A 2R A F R CEFT IR A E
Dok o a EP P IRIRET WED A T Tk c AF T ST
M BB IR BT TR AR Y R R - BER S TR
ARE IRk PSR 2 R KR DR R € SR 7
e b A G PRI TR E S Lo DR - PR Rk R

LRI IR o & en T AR

CRE R



10.

Liston, R. and B. Brouwer, Reliability and validity of measures obtained from
stroke patients using the Balance Master. Archives of Physical Medicine and
Rehabilitation, 1996. 77(5): p. 425-430.

Lennon, S. and A. Ashburn, The Bobath concept in stroke rehabilitation: a
focus group study of the experienced physiotherapists' perspective. Disability
and rehabilitation, 2000. 22(15): p. 665-674.

SRA W, LT FEBG o 1992, 4 AT E e AL R,

Goldie, P., T. Matyas, K. Spencer, and R. McGinley, Postural control in
standing following stroke: test-retest reliability of some quantitative clinical
tests. Physical Therapy, 1990. 70(4): p. 234.

Nichols, D., Balance retraining after stroke using force platform biofeedback.
Physical Therapy, 1997. 77(5): p. 553.

HeeE, Eid, RER, RME, R W, FLLHF IV L2 R
& HIRIE [CF 2 B E A7 B is R B ¢ Sesk, 2005, 23: p. 38-48.
P14 2, M, FRE, T2, NI, FRe, 2 FHLV L2 5

PR EFERFE L B iR g ¢ Fek 2000. 18: p. 10-18.

/&gﬂ\\
3

ik
oy
=
V5
=

B, Rk, FBRPUERE IR RS R R

L2 p s (E R I GEHE A 7 B % 8 § feik, 2007, 25(1): p.

Geurts, A., M. de Haart, I. van Nes, and J. Duysens, A review of standing
balance recovery from stroke. Gait and Posture, 2005. 22(3): p. 267-281.
Dault, M., M. de Haart, A. Geurts, I. Arts, and B. Nienhuis, Effects of visual
center of pressure feedback on postural control in young and elderly healthy

adults and in stroke patients. Human Movement Science, 2003. 22(3): p. 221-



11.

12.

13.

14.

15.

16.

17.

18.

19.

20

236.

Van Peppen, R., M. Kortsmit, E. Lindeman, and G. Kwakkel, Effects of visual
feedback therapy on postural control in bilateral standing after stroke: a
systematic review. Journal of Rehabilitation Medicine, 2006. 38(1): p. 3-9.
Mudie, M., U. Winzeler-Mercay, S. Radwan, and L. Lee, Training symmetry of
weight distribution after stroke: a randomized controlled pilot study
comparing task-related reach, Bo bath and feedback training approaches.
Clinical Rehabilitation, 2002. 16(6): p. 582.

Haug, E.J., Computer Aided Kinematics and Dynamics of Mechanical Systems
Volume I: Basic Methods. 1989, Massachusetts: Allyn and Bacon.

Winter, D.A., Biomechanics and motor control of human movement. 1990,
New York: John Wiley and Sons. 75-102.

R, (HiFH 4 4 F a4z, 1991, 180: p. 19-24,

Dempster, W.T., Space requirements of the seated operator. 1955, Wright-
Patterson Air Force Base, Dayton: OH. p. 55-159.

RN, B w R B 4 B . R € 3R 4 93-2213-E-
324-009, 93.

FRie30, iU G AP L R G FE RE G LR RL
FPLFFRFR BT SHT L L%, 2014,

WP iE, GREAE? L FTHEZR LA, R P s iR
1 ARAT 4T, AR L% %, 2006.

Pk, AIMEBIEHEL LS B gEe sl DB F 1 L4,

FAL %=, 2008.



PERHEHETFETIAREEFRERTHRL

g 105 & 1" 28p

3 MOST 103—2221—E—040—006
. . Blic o R EPRBEH 2 A FL L 47- ki 5 B(1])
- ey 8 " T
PR e
A1 R z ' ¢ o0z ~ BB e R
»ILE]Aﬁ'k’iF' ‘%‘—_ﬁ‘b iﬁ%kﬁ;— "L'Pgﬁ ﬁﬁ%ﬂﬂb \f’},%g/
104 & 77" 20p % e Y
g;iqﬁﬁﬁ%& 104 &# 7 % 22 p g;iif'%h Bj‘f}b?“_’lﬁ
(¢ %)2015 % 5 E1 4200 % fu* P E RS E
fk A
(3 = ) 2015 5" International Conference on Engineering and Applied Science(ICEAS)
(F %) FHAf Y b 4 S ARE A
WA

(3 = ) Human motion analysis of a single curved shoulder arc for stroke patient

— ~

5
é«
% g Fi«

S AERERTY 10D 5 d P RIREWF R A AEATF RS AT Bt

TR

S Fl AR e T/20% 4 ﬁ* L BT € AR T 6 H ke ‘“i} . Renaissance Sapporo

Hotel) » AF B~4p B T4L > N 148 €32 1 B4penE Vi (7 o AXF3H g A & 14210 2
PRGN R T R 2 BFEIEREAE  HEPTE1 g B
B PAFE I A IR THRTALAE BRI E 2T FHLE i spT il
WHRE ~H FAET R 1 REHE e RlosF AR - BREIAFE
PR g i & p e L BRSO LEF > T AP o~ F R

A 2T

Gp e R G @iep AEER A FER £ B AT - B

7 £ _Kwun Nam Hui® X - %8 p &_Strategic Potential Use of Layered Double
Hydroxides as Electrode Materials for Supercapacitors(& % i* 4 iF 5 4z H 48 o0 v it &
) O BEPARF I AAR T LA AR FHY BRI UEY AEEYRFAS T
Eﬁé‘*ﬂwJMMwA%m? PR A EE T DA T AR F AR




Z ~ B&uiF
iipﬁgiﬁiﬁg%ﬁ%%ﬁﬁi{%fﬁﬁ%ﬁngﬁ?u%@w ek
€ pog MRTEET 7 B2 A 4R 4 5 R 4E P E_Human motion analysis of a single curved
shoulder arc for stroke patient (%’3&1}}% E S R W T8 47 (dovitdr)) 0 3 8
@&{ngﬁi_oﬁg§JQ% IR @wjiﬂﬁﬁwég ﬁ}ﬁﬂﬂﬁ,wﬁv
ZRG RPAW?L I R A PR EERR Y GDIRO T RAIRRIE > T
RFPRESES > T2 LT F ?%E%Eiwﬁwﬂhgﬁﬁﬁﬁwxmﬁ I
EVRFEBEBLREPFA R R T - FHR ISR R L o G
BEE?S PR RGP RIS A R R SRR A B R R 0 4 £3F 7
‘mﬂﬁ’mhﬁﬁ LAp§ B et B oo H 20058 B errr £ o e
4 boptms o Blk|sesg b= L 4F > £ @2 B d Lo {#\lf“xé’q*mij_#%m
AR up AP AT RS R Y p R R RE BB AT RAEE
FhE B amig o BG R MLl v A 0 B S R R
W AR e AR iﬁ_‘fﬁ_‘? 5 Ovep AR ensg it oo TR R R R d st T2 " &g ?fuj:ﬁ‘.i *
iﬂ?ﬁﬁW€ﬁ%%%»ﬁgF$%ﬂNﬁ%ﬁﬂﬁ He{»ymaﬂ,g“gquﬁ
pens BEEBw I ES § P AR RPN IRG S F T o B o —-/kdwilffﬁ
&iﬁpﬁ{ﬁﬁF“M%ﬁ%ﬁi’ﬁ{ﬂaﬂ%@mﬁﬁgﬁiimmﬁﬁ’
Bl 7 0% RV R R @A D R e L A AR R

ReHE FEREERTREET RV RO LD
¥ AR LA Y s

- %$¢Q\¢§$g
AL
- R
1. gﬁifﬁ’%—*’f’ RS > MEF TR ME DAy B2 @4GRP
%ﬁwﬁHAAﬂpfo
2. EEILHE  REEF G RIPE LS
3. BRFP L pEMAREEIFHE AP FE I FURAET I

TEFE o



My B Ep

2.FH g kT

LSS
< &
L] e
b

ffme e
By

1y

)

48
o

g
XN

=3

A

=3






Human motion analysis of a single curved shoulder arc for stroke patient

Shu-Zon Lou
No0.110,Sec.1,Jianguo N.Rd.,Taichung City 40201, Taiwan

szlou2007@gmail.com

Yu-Chi Chen
No.110,Sec.1,Jianguo N.Rd., Taichung City 40201, Taiwan
cs3401@gmail.com

Peng-Cheng Sung
168, Jifeng E. Rd., Wufeng District, Taichung, 41349 Taiwan
sungpc@cyut.edu.tw

The corresponding author: Shu-Zon Lou

Abstract

A motion analysis for the conventional rehabilitation instruments is needed for avoiding the
re-injury and as a reference by documenting the influences on human musculoskeletal
loadings. The purpose of this study is to investigate the effects of the commonly used
instrument in clinics, single curved shoulder arc (SCSA), on weight shift for stroke patients.
Ten stroke patients were recruited. Each subject was asked to perform three different width
of SCSA with the unaffected hand including 3 times and 4 times of shoulder width in
standing postue. The Vicon Motion System (Vicon 460,0xford, UK) with six 120 Hz
cameras and two forceplates with 1080Hz was used to measure relative joint positions. The
weight shift, kinematics and kinetics were calculated and analyzed using laboratory-
developed motion analysis procedures. A repeated one-way ANOVA was used for
statistical analysis with a significance level p<0.05. The width of SCSA can significantly
affect weight shift, finished time and shoulder angle for stroke patients. The more width of
SCSA the more challenge for stroke patient. Therapist should pay more addition to the use
of different width of SCSA.

Keyword: Human Motion Analysis, single curved shoulder arc, stroke patient

1. Introduction
Conventional rehabilitation instruments are commonly seen in the department of
rehabilitation of the hospital. Occupational therapists still help patients restore their
physical function and return to work by using these conventional instruments. They adapt
the training intensity by their experiences. However, errors could happen, even for senior
therapists, while they deal with patients in a heavy duty. Also, errors could happen in
younger therapists (Cordo et al., 2013; Masia, Krebs, Cappa, & Hogan, 2007; Volpe et al.,
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2000). Therefore, an motion analysis for the conventional rehabilitation instruments is
needed for avoiding the re-injury and as a reference by documenting the influences on
human musculoskeletal loadings. The purpose of this study is to investigate the effects of
the commonly used instrument in clinics, single curved shoulder arc (SCSA), on weight
shift for stroke patients.

2. Methods

Ten stroke patients were recruited. The criteria for selection were as follows: (1) unilateral
hemiplegic stroke patients capable of following simple verbal instructions; (2) ability to
walk on a level surface and to walk up and down stairs independently or under supervision
with or without assistive devices (handrail or cane) and without wearing an AAFO; and (3)
no systemic or local medical problems, other than stroke, that might affect walking mobility.
Four exclusion criteria were established: (1) clinically significant visual impairment; (2)
unilateral neglect; (3) aphasia; and (4) the ability to voluntarily dorsiflex the ankle against
gravity. Their average weight was 60.6 (£9.5) kg, and their average height was 168.4 (+8.8)
cm. Each subject was asked to perform three different width of SCSA with the unaffected
hand including 3 times and 4 times of shoulder width in standing postue. The Vicon Motion
System (Vicon 460,0xford, UK) with six 120 Hz cameras and two forceplates with 1080Hz
was used to measure relative joint positions. The weight shift, kinematics and kinetics were
calculated and analyzed using laboratory-developed motion analysis procedures. A
repeated one-way ANOV A was used for statistical analysis with a significance level p<0.05.
Before the experiment, all participants provided informed consent, and the protocol was
approved by the Institutional Review Board.

Figure 1. Experiment setup of the motion analysis with a single curved shoulder arc for
stroke patient

3. Results
Weight shift
Vertical force of weight shift of 4 times shoulder width of SCSA was significantly greater
than that of 3 times width of SCSA (p<0.05, fig 2). Anterior/posterior and medial/lateral



shear force of weight shift were not significantly different between different shoulder width
of SCSA.
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Figure 2. Peak weight shift in three direction for stroke patient performing SCSA with the
unaffected hand in standing posture
Finished time
The finished time of 4 times shoulder width of SCSA was significantly greater than that of
3 times width of SCSA (p<0.05, figure 3).

finished time (sec)

M 3times M 4times *:p<0.05

Figure 3. Finished time for stroke patient performing SCSA with the unaffected hand in
standing posture
Shoulder angle



The shoulder angle of 4 times shoulder width of SCSA was significantly greater than that
of 3 times width of SCSA (p<0.05, figure 3). The shoulder angle for 4 times SCSA groups
was 91 degrees.

100 +

50

shoulder angle (degrees)

M 3times M 4times *p<0.05

Figure 4. Maximal shoulder angle for stroke patient performing SCSA with the
unaffected hand in standing posture

4. Conclusion
The width of SCSA can significantly affect weight shift, finished time and shoulder angle
for stroke patients. The more width of SCSA the more challenge for stroke patient.
Therapist should pay more addition to the use of different width of SCSA.
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