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1. Vertical Ground Reaction Force(VGRF)
2. Posterior Ground Reaction Force(PGRF)
3. Anterior Cruciate Ligament(ACL)
4. Posterior Cruciate Ligament(PCL)



154 e 30 b Bl SMae (S5 gilog Sl g oy Jordl wKe (0908 (59305 FS IS dug o

WS oo )y st HLES Gl By Al e S 398 Ao w098 - S5 0
Cal giipads 9 JUgd (Jllly (JLsSim aiile ploghsyg 50 @y (B9 <S> LSS 398 (V1)
Jsb 33 ACL (53,55 e (sloce] jin 5 (00) 0,5 oo D50 ilise (53500 (slaglis | I a5
ol s a5 wileols oylas Slidss (M) WS o plonl LS 09,3 b plg o835 slacallas
(Y FF) ol ity bgd 99,8 0 S LSS 39,3 ;0 ACL (60,95 28

O NYP) cwl Sbow plail Jolas a5 00)ly slag s jlase i 390 50 e Joloe | ne
2 3855 Jalge L(OVF) Cenlacdly o)y JLid lake gz 53 Soleme 298 slogye 3l ol
95 O 09 9958 gl 9 Cumdge (S £95 IS > See s 39,8 el Juld 093 slag s (S
Sellesn Gl ey JedllnSe G390 by She (VF) st 998 5l
S 9 09ise 2 058 e eej b (F2) 4l 5 (L) amy )95 51 0 iy o5 i
(G Jsk) pyal Job sk 5l F2 jgleas o 3t o)l bl )l Ll oS o u3b b Loy, ol
3 S5 nles xSl Sladllas (V) 098 oo Jolo S by SiLae S ST 2Ll 5 (55l Jld
Ao yo 3l yiion led 1 L8 A e 0 gl8g0 dlac Dlac codlad a5 wilosls (jLis LSS 09,8 &5 >
oolel jglateas by 7 5o Sl obul gly sligs dlac 1 eslatuwl cdedy jol ) ol 005y olad 51
el i plie (o dlae LSS 398 S5 o 0 uSen (V) el 098 6l
e ol G5 cdeay ol ol ol Lt 055 51 oled 51 i Al po by dulin ;5 poled 51 g Al yo
00,5 a5 45 S ol Wl pgarme 0TF) sl dhaies ilae lsteas o3, Gl o
i 5 25k ool ul 5l calis (o 5e (a8 g3l S8 Slow plail  00)ls slag
flin pol> aios 5l Ban gycnlil 0yl ealp Slios plail Cglladl  SLlSe o Shos 3550 5 1,
s ol o jeusls jluly wMas (SO sl cldlad g ey Jedll uSe (g3508 (Slog e polie
g hlizie glaglis )| jILSS 098 25 > 50 Jloyi 5 55510 oy s lomials

e JUTY)
B Lg)LJ drol> 0y lawslie — e g5 5l g0 )5 aded g des pol> Gudod
V- eass Jlo ;o Joass Jordo o0))lem olKails Jay cany 808l 0,0 beomiils

FRVATY)



WWAY (b 9 sualy oF 8 lod of 5590 o9 b &y pil e

AT SN e T 5185 S s (T sl Jate 51 ladsl (23l edsS L Tl o
Tor ke Wl pwyp FESS Djgenr (Jlp sl Gl S8 Py g3l 6ol Gl
VORI N >z Ale «@iindS ol il jo L;J.g_ow'l (o9 (slad > (IG5 e im0l 3
Gk ) el ol it b ek b S Lads 95,1 ¢ Gl plail 5 a8 0 (S
soly 0 b Wedlo gl &5 e serdy la el ple 2l e gogesl Al
CS o ol oS 5,08 5 S syl Ay g L dogesl Widg 0t g pgile;sS e s e
3 Sy g 00,50 A, s ool Gaiss cpl jo aS gl Al lelas )l 5l LSS 04,8
Wogr oge3l bl sl lulyd azly 5wl |y g5 slelons 5l el 45 55909 Lo Foges]
DA o D5ed 00Sils SilSagu 5 (Mol IS > oKilosl 4

L gogasl 5 GbQ dusly es3iln 55 5)lials e polaton 4S5 35,8 CS > 4y 4z L
Lty T L1y 0g3 09,8 ¥ 51058 ¥ 038 a8 wls hupal i b 03 s pSosll 2eliss L
408 a8 SBed gopols 1> 5l e coli] cle (o cagly ol (S oslasl jelaieay (YY) dao
OlgFeinl (S 5 SSAS lggeial S50 5l 6800 b e 25800 ey 5l SSEST S e
A5l yeS aygly cnl ST 0gd o 00ial Qlysly las- g0 ol oy alol Gyl 09 o oy Sty
ol Olpear 09 Ve B A (o jlade (0l &5 5900 5 551 ol srlmal Glyies g a0
(FR) o ab 8 s o Loy

AN 5 655l sgily @l @hlo pa5 Vo) wad JLye HE5 TV e Hi aaSy G
W8S 4 J5uS 095 ploreds (wog Gl 53500 3l LIS 09,5 L (39 5 o a3 51 &S ol
48 5 ol,8l ales 1ol oo 4 SGog ol 3l o3l gely Dl liee Ad e Guiod ol jo ol
e85l GpSaiges yol> ubzd &Bly 0 b a8 Gdsg o S,8 lp Gl Abosls,
LSS 298 (995 pde 5l plisebsl (sl 5 IS Jgol Sole; jslareds 09y o yiws )3 (Bolai e
b mais b Gseil 48 e izl 5l G 35l sl s o ol il clelis)
A D ygde 550l 50 (25558

BVEPN QM\LQ.)‘)‘ bl il glaces b Sogesl 5l g kel diges (40,5 Lasein 5l

lacl (6,0a8 09 2SI 51 i Aol Josdy LSs 89,9 &S o s (laiBo Ve ol pl Aol b aalsl 4o g s

1. Maximum voluntary contraction(MV C)



Wy w0y Bl olae (15T g1log yisdl g cey Jordl Se (§3508 (59308 RS Ta> duy Lo

Joe Sy ol 055 Sjse S by @SS B as atie Sosesl S b
WD el saaglie 2l jolaieas ooliiw 5 S L e g 00l S il slage 51 (585739 2l
ol Cogy 65, S 5 Loy iUl i ool 418 el gbisl, slazal ;5 ooy Sl iz g
onlazel slsul g Ll e8> Jloa! 5 S ol sl g oSS slool s ‘_,’_ia}oﬂ RASER IRV
@bl JSsn loln e s 3 gsligs wilas 6l 6,180 i8Il wad el a5 Wl b
logil; 4 slaigS e S 510 oS (59, (So90;] (Ao (sol8g dlac (gly .2é,5 sl SENIAM
OB oSl Al op Jaiea 5 (69, 9958l 5 all Vb @ g) e Ll )0 Lol g oadil Cumsg o
9y 398Ul 5 WS (o Cunslie ogesl (paSUS LD, oS Bl yo Sigesl w2l nl y3 28,8
S Cantion e 53y Sk Sogeil il Aas sl WpSee 3 alae Sl jan
laog 2SIl el cnl o 18,5 o )13 omey 59 ol 5L g 4nBl 9 Wm0 a0 A0 Loy ol
ssbieds (1 JS8) WS 13 L (Bl S8 B ) gl (JBls JasS e LS VY 0wl
SslBys wilae cllad mhaw Wb Jloy 9 sl ol G 09 93 G ML collad Al
ALl Sl glagseil gycnlil igd 5Vl wdlae cnl pLET Slas Guloly (e 5 (31
I &8> Sl a5 slBgs e (sl ol a8 e &jgped Ha e 5l Nae cul g0l
Oty oy bl olws ol Ceoglie ply jo a0 e dgly o b e b ooliwsl 2> jo 1) asUs
ol (el b wis S oo (ki aiye iz |, Shlas S8l (ol (oLl Sl 9051 el 5
JiSs cad o 0ga3l 2 50 0,8 e plmil (twpoas gol)) (Bl iShas pge3] oS 05

sl oo plool a4l & 851l & 1, ol (oLl iSTas ol 3l 31 Fasles 2SIl

(e Cuows) (o g (Comsly Cons) AS1 (solEg0 Ade (59 09 558Ul (5305 315 (512 (Fog05T CnaBge ) S



WWAY (b 9 sualy oF 8 lod of 5590 o9 b &y pil VY

S o S S0g0)] 5l eglaids Yo coliial g g0l oLl iSTas slayse;l sl 5l e
$90E (Soy 4 bgiye sloosls LT 85,8 S > el szl Pl el Jesdr LSS 09,8
oiws b OHlae cdld maw 4 base sbvosls g g, amio oSiws b ey Jordl oS
Sl ploml 4y aids B Gagajl ygesl szl 5l U iad i plojen Ojgoar (B galeg 2SIl
4o B Lol slaggesl £955 5l iy g ol plowil | LSS 05,8 8 > )] sl o il ol
Vooels)l 4 058 (59, ogesl Il jo oS g Syge ol 4 el 2l by 0 col il
0 S Plas g assls plosil 1) ol L YL a5 (5 Jes &5 5 99,8 Jos Laid Lmssoy)‘—l el 09,8 9,0
BB 09,8 s el JauB b 09,8 aw ais S aas (S (g5, placws il s L) 0ex Jolss
O 5o (YY) o2 Gz o el 99,8 (il 5 ol Lado syl o B los Jolis J5.3
b 99,8 A 0l aulgs l;e@‘oyoﬂ Sl opewe 50 ad Liabeyl 5 K00 sl )| ooyl a8
a5 00ld 09,8 89 050 40 hoallygiis A3z g s pll 1) 04>
Gogas Sbrg s SIam (g ,uFojluil gl e ool (53lula 5,00, 40 450 gmedns g Ao
P b BV &bl jo Jeadl wSe slog s cud Gl asmas ol ol solatl ey Jesdl uSe
oley s el e Frr g lopdises WilS 8 L gy Ao lawg LT 04,8 @ledbl cils |
I FD) ooy Jasll oSe (50508 (590 slaio oS 0l 4285, 50 (slaliod (o b b (3l olos
TS gleg Sl olSitws bawg odlas cdld a4 by slaosls(Y)) 3y, 513 e e
gy dmio olKiws glaools b aS wal cowsay o Veee JIYe Wil gl L dllScie
oolaiul b .aios ools joue 35,8 YouBe+ 38 Gl yild 5l sainsyglaes slaosls og o._\,i;f&La}Q.m
s o ol 09,8 40 0l e JedlleSe (g0g0e (slag ;SI»A%,.L;A S58le 5l

b as wisel Cewsas b olos Ao 5l g5 gl @ sy ooy 5 (F2) 4l 5 (Fa) azesy 095

1. Force Plate (Model BERTEC, 40x60, UK)

2. Walkway

3. Electromyography (MT8 Model, MIE Medical Research Ltd, UK)
4. Synchronization

5. Matlab Version R2009a
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1. Body Weight
2. Root Mean Square
3. Univariate analysis of variance
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