[ Downloaded from ijwph.daneshafarand.org on 2026-06-13 ]

2lig ity oS > 30 G698 pIw! Jolie 4 (Jlos! gl (ot (51 9 (Swilogm Joo
Y@U-’... ] ‘*Ygs;-e.é ) “ale.é,w"s-? ool

5 (oiigs 008y} «SeilSagn oode Dl gie’ () pl Canio 5 ple oSl (SeilSoge sl Lol IS g gmesls’
Sl Caio g ple olails (SilKage ¢ coke Sl gac’ (lils iy sl

ail -5 kalysel 5 aaed bt plenslo - 5,1 ol ez —5Ladl a8 Lls -5l GLLs -l 1S5l sni g
Email: Dabiri1384@yahoo.com . );Lil> o5 pole g cwaige 0aSiinghy ooy

oS

alos 51 (0L OMSho b cassS cooslisiw! Siwd sbdymlyg 5l eS8 o (gl a5 (g0l 3! "logas (Joleo ol 81 taoaio
S pladl 45 sunl D959 a4 sdcams! jI lailis oo (ol .adiwd g9y g0 9 gyl Wl (2lg jo (2og0 oy
Wbl oo el g il 3l AU

g Gl S Job )0 (weSae Sl g 9 FISY WYl vyl (JlBsd pluil (SHillogm Joo i 10
Ablyoo &8 3 ol Job 50 g8, 9 Aild buako 90 4y Jlas! HalilS jgShe Juo (295 Ably o

9 SV pluil eI y> Llg) ol & Cawl (Soolys wYolre oliws slml (3gd Guiid @ld 31 (SO bbaidly
S ooliiul b a5 w0 | (coduaw (gl (Lol 50 azl WS oo ol 1) Joolio 4y 00l Jlos! (2,15 5oLl
ged il of (gl 1y sl g 0oyt 3197 (s sl kg (A S oy T Wluo guas

310 390l ity 033 (30 1 YU (sl 1y el g (15 e 09200 Gl o0 b9y ol b ey

S g Joko  waSme Saalind (51,TY ¥ olno «yzxlsg 1039 vl

ANEID (el yo o,
ANIEIN oy dy s

OYAA 5Ls) p)le ojles el Jlo bl b ciagh-sale alxe


http://ijwph.daneshafarand.org/article-3-85036-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-13 ]

vy kg QM &S, 50 SBd plail Jolas 4y Jlesl jgliaS rad (sl (Sloger Joe

JeoV Jle o (Wl ol wipee g, ol a8
4 Jloel g9, 0 1) de iz oS 3L Chung
OD)AS o g (2Bl )15 S (b 1) 2l
Slss ol Sealiys s Lombardi ¥+ -4 Lo 4o
—oige OYobae 5l eslainl b jhg il oS > b
The msSee Sl By, 5 00 s bl

(O B)asS e
o Slp Sllre Joo (7S walllas (nl 5l Sas
Bl by GBI, S8 e alh ooy lacs]
syl griealy 5 Jee @Fliwl (Joe ol edle
s oo il by Bl ln Ohlsw by 4SS
SISV B9y 5 esSre Slis arly » 25 > Yol
@ly sl @l Slasle 00,8l Gizmas bl
el @yl g als Jolie a4 Jel slogles s
—Fge aiile lahy; K00 4 S BISY By, Coe
Mo g Ty Joe ol Olgise &5 sl ol bl
2 Fye gbazele Soza 9 Yo ol oz

Dged S0 3 Cuadly 4y g olo 51l WS >

b g, g olge

o pexr ¥ Jold (3eiod ol jo adlllae 3550 Joe
@ Jol S plyie 4 3L 5l o le o5 wll 0 (S)
@zl Job apeds S plpe wasle Ly b
Sod g o g Ly Jsb g S lsie
amivo )0 SG (pl oaled o5 Cel SS @ 05Y 0 ke
g b gletul (Joe cpl e S e oS > Jlusle
o 5o Ll S8 55 50 ccdo dagl 4 late p 5 slacdly
Wloos ydS 9 S dwgp Job 0 g ol alals
5 SBhal o cJloal o Seiloren Jolie (rizmen
3 MNgdoe (28 Sl (S slaygme Sl
asl; 0, @l Jo> 53k 25z aly 0) 553 Jow
Jy s 132 aly O3 5 )] Joo el 52
Ar 0 G5l adi b 6wy izes ablbis g
Goli by SO0 ddaed Cewd o1 Ldods !
ANl by (I, &8 > Jsb po 252

5 ol oled 53 52 LIS s g i ol 5o
JFaie 59 p azals 5l A6 Gles joliaS sbml g
Jloel Jolas (ol 595 52 0l a5 adlso )T 5 4l

ol 5B e ead Al Jow e 098 0

doddo

P xS gbodyin w2l U s ax S
Wanldid 5 D90 (o JLSle g 0lge) by (Hb
aS' |y slcosgame wlatuly s & Ol cpl bl
Ot 3 e g9, T LSS 0 lgw 2y ol
ks (b 5o oib e e (ol K0S s iy
by 9 e DBl e il 2 S bl
Oblgm 7l (ol 5li sl lislails & 4z b
@ (s bgpo plas p J5S QU sl o
olsd wlages (Y-V)ow! goin zshw o bl
okae- ISl lacawl 5 T FeaS aas e
4 baw 1V (slals sloe 4 baye of)lew =xbg
G bae IV g me 4 baye 1Y dayguils Sonas

(F-F)osl o Cawss
I, baxwle oS5 ,lie Van Der Helm 247 Jlo ;o
Golliws by (25 slaygliss o Sudg o
V)OS oo Crpsd ey pll g9ie (sl sniiS s
by ol (SSll Al oo S YY) Lo o
9 72 (i Zopadge 3B o) (51 Richter Lawgs
ooV Jle o Mogi oo all il SilSage
Jate 59, p o Jlael ailjy, Sl sl )L Veeger
sks OHl Gb o 1y el glaazale 5 Jlegegls
Ul 55 (DS o e EtylosT IS 51 oslicl L
Jate ;o cwles glag,d osles Drongelen Y- -0
) el g pllo oledl ol ailis sloazale 5 Jleg9l5
S by ailiy; Syse 4 iy 1) 05 b
Jo omee 0 0N e (L]
by pul) SGlSese 5l Sl Jow K Sullivan
g bamoele ol iy slegns gt Gl
&l AnyBody 381 g lawsd 1) peid Cosdse
3 gy oy adly Mercer Yo+ F Jlo o0 .(VV)aws o
3 ol 3l ool slhcawl Ll als 4 Jles! slaglos
slals slaglos g bag s S (oo oo ks M) b
5 eoly Sl 5 GuesSae Salus Gis, b
5 (O] oo Caws 4 MRI g (658 Slo el lawgs
a5 Y Glazale oS5l olbdiges Yang Jlo cpen
G Fplog Sl oSy bwy ole obial 51,
LU ol coss o lizale @Sl &4 b 5,15 o
slazale o6 wlgn sawlcwsa bl 5l oslaul

O Sl 5 aS g ey ol lp 1) (e

OYAA sl ol o)less Jsl Jlo

Sl ol pdegi- sele dloe


http://ijwph.daneshafarand.org/article-3-85036-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-13 ]

YY

O 5 0l yeilsz o)

17T
T'=—q Hgq

2
™7,
H= z(mi.fp’./p + JX)TIiJﬁIi))

i=1

_0H, oH,

- oq, aq,

hi//‘
™
G, = ijgTJg)

=

sl slples camonlis Jgl g5 (V) doles o
556 g0 oy il A1 slagles Jolis a5 ol
L adle 5l (30 plos 53 AT e 5 madsnysS slogd

Ao oo )|

2 oS ond alysS ol Y 5SY olee 3l ealinl L

Lol gy Oyge 4 S E8 Joe sl et

L2 + 1, +my(L2 + 2L, L. Cos, + [2 )+ 1, }6,+ {m, L, L. Cos6, +m,L%. +1,6,

2

3l 392y a8 3B L bl ) o o 5 (VAL o0

O JS5)

Gl G 5o axdle 9590 Joo : () IS

SIEY o¥olee )l eslitul L oS es 5Ll
OF)aisl

DY H,yq,+ Y Y hy 4,4, +G, =0,
i

j=1 K=1

+{myL L. Sin6, |02+ {-2m,L, L. Sin6, 6, 6,+m gL Cos6, +m,g(L,Cosb,

® +L, Cos(6,+0,) =1,

{m L2 + 1,0, +{m, L L. CosO, + m,L,, +1,}6,+(m,L, L. Sin6,)6,+

) m, gL Cos(6, +0,)=r1,
YO UV P 5l ey e 5 () Gl a4l
OO)AS oo o

Jlo Mathematica 6 1580 o 5 5l oolaiwl b YL Yol
Cowl 55 LLs Caslosel Caws 4 5 @l g Cawloas
2 Jae K00 bl b Jae ol 5l saslcwss 4 zls a5

Cawloadauglie (VO) piony Olagdos

welo g g5b py iy o my,m; b Yol o
Jsb ggemme hai 5 53k Job hal i @ Lo L,
Olee v & Iy 1 g adlbise E2 glad 5 ik

adlos Er7 9 debo ggeme 5 95b (o]
M)L.C ¢A.:5.~JL5¢° oolazwl 6)wa 6|)4 aS L_‘:”LQ VL9

L =0.11m .m, =1.82Kg 3
L, =022m .m, =1.4Kg .1, =0.007Kgm’
S ey .d, =0.037Kgm® 5 L. =0.285m

OFAA ) o)l o loss o5l Jlo

Sl ol (it cale ale


http://ijwph.daneshafarand.org/article-3-85036-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-13 ]

Yo by Gl &85 > 0 (GBS pladl Jolie 4 Jleel (5lisS o sl (Silogn Joo

Obey com p il Jabo 4 ool Jlael j5liiS loges

Wiboe 4l SO U jho G a5 by il oS > 0

Torque acting over the shoulder joint

40 ! T ! T
B0 g

200 B :

M (N.m)

10 P 3

Own work
- ; ‘ ; ‘ ‘ ‘ ‘ Previous work
0 0.1 02 0.3 04 05 0.6 0.7 0.8 0.9 1
Time (s)
by hily e o 58 il fado & ouds Jloe! HgliiiS Hloged :(Y) S
(Y‘J.i»;) Sl Py SHge QL°) o> C;)—‘ J..a.a.n EUIN W JLo.C‘ )5L~.~f )L)yo.)
%0 Torque acting over the elbow joint
! ! ! ! ! ! !
z o s
Z . . : :
= : : : : :
_ ”3/ Own work
- *%/" ’ i ‘ ‘ | | ‘ Previous work
0 0.1 02 03 0.4 0.5 0.6 0.7 08 0.9 1
Time (s)

by (1) &S yo 50 g, o 4 o Jlasl jgliddS jloges (Y) JS

e 5T e 385 ol o8 i a3k
slp bades bl by 1) S 2051 sl
Yol (iluared ablbioo dade 315 003k 0 VU
Jolie a Jlosl slag, L3, fomew @l Wlgiee
51 Gl gl ] ez 09l slaiwl SBg8 plu]
ool adgl diges cle o |y canlin oty S SO

R
Sl g sy 5l e@aios cnl 5o addlas 590 Joe
oxe ks o by Sepd slecddld (e
Blren Jds 4 ciw by, @iluesly e

4 ook Hlew wadools Hlas (V) JSKo j0 aS jsbjlen
Ol &5 @y s Jlosl szl jans als
Gl Jaie .2l ce0gzg 4 Al opl j0 oz slacaw]
wde Gren 4 g dpoe ) Gl Jlesl Glee
& 5 @l Jolie 4 Cod o 50 anls sl Jlozo|

JOWETW

Sy Aol g Sy
slaols slas,s adsp)le sasmolas ;SAl5s8 gl
ks gl Job ye sanms il sla)l Jleel s 4

OYAA sl ol o)less Jsl Jlo

Sl ol pdegi- sele dloe


http://ijwph.daneshafarand.org/article-3-85036-en.html

[ Downloaded from ijwph.daneshafarand.org on 2026-06-13 ]

\id

Oen 9 Lo peslyz )]

S5 g
pole g (owiipe ouSiagh Gl dlie (pl (ot
JS cslie SIS @l s 4 ool Say

)l 1y )Rl g S5

1. Charlene Butler, Where is of rehabilitation
placed in the world-wide trend towards evidence
based health care? Asia Pacific Disability
Rehabilitation Journal, 2000, 11, pp.1-10.

2. Karin  Paulsson, Maria  Christofferoen,
Psychosocial aspects on technical aids -how does
independent mobility affect the psychosocial and
intellectual development of children with physical
disabilities? In: Proceeding of the 2nd International
Conference on Rehabilitation Engineering, Ottawa,
1984, pp.282-286.

3. Allie Di Marco, Mary Russell, Margot Masters,
Standards for wheelchair prescription, Australian
Occupational Therapy Journal, 2003, 50, pp.30-39.
4. Rory A. Cooper, Michael L. Boninger, Heavy
handed repetitive strain injury among manual
wheelchair user,Teamreahab Report, February,
1998, 15, pp.35-28.

5. Rory Cooper, Michael L. Boninger, Walking on
hands, PN/Paraplegia News, March, 1999.

6. Jeff D. Collins, Michael L. Boninger, Alicia M.
Koontz, Rory A. Cooper, Guo Songfeng, Visual
frequency feedback and its effect on wheelchair
propulsion kinetics, in: Proceedings of Resna, 2000.
7. Van Der Helm, H. Veeger, Quasi-static analysis
of muscle forces in the shoulder mechanism during
wheelchair propulsion, J. of Biomechanics, 1996,
29, pp-39-52.

8. Richter, The effect of seat position on manual
wheelchair propulsion biomechanics: A quasi-static
model based approach, J. of Medical & Engineering
Physics, 2001, 23, pp.707-712.

Mo (611 codelgzg o slod,0 g jlgu by aseis
4 S FLSY gy Cuye LIS Oliiod 4 4y b

Sz 9 YU Lgolﬂ Ol ye O e |y Jow

Casdly 4 g oly xS (S 0 See szl
Dged o5

&lw

9. H. Veeger, F. Van Der Helm, Load on the
shoulder in low intensity wheelchair propulsion, J.
of Clinical biomechanics, 2002, 17, pp. 211-217

10. S. Drongelen, L. Van Der Wood, Glenohumeral
contact forces and muscle forces evaluated in
wheelchair-related activities of daily living in able-
bodied subjects versus subjects with paraplegia and
tetraplegia, Arch Phys Med Rehabil, 2005, Vol86.
11.S. Sullivan, N. Lagrana, MULTIBODY
COMPUTATIONAL BIOMECHANICAL
MODEL OF THE UPPER BODY, Proceeding of
IDETC/CIE 2005.

12.]. Mercer, M. Boninger, Shoulder joint kinetics
and pathology in manual wheelchair users, J. of
Clinical Biomechanics, 2006, 21, 781-789.

13.Y. Yang, A. Koontz, Surface electromyography
activity of trunk muscles during wheelchair
propulsion, J. of Clinical biomechanics, 2006, 21,
1032-1041.

14.Y. Chung, P. Lin, EFFECTS OF CAMBER ON
PUSHRIM FORCE DURING WHEELCHAIR
PROPULSION, J. of Biomechanics, 2007, 21, 107-
115.

15. A. Lombardi, F. Dedini, Biomechanical model
for the determination of forces on upper-extremity
members during standard wheelchair propulsion, J.
of Mathematical & computer modeling, 2009, 49,
pp.-1288-1294.

16.H. Asada, Robot analysis and control, 13, A
Wiley Interscience publication, 1986, 1% Edition.

OFAA ) o)l o loss o5l Jlo

Sl ol (it cale ale


http://ijwph.daneshafarand.org/article-3-85036-en.html
http://www.tcpdf.org

