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1. Rate of Loading
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1. Degenerative Joint Disease
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1. Cross Sectional Study
2. Longitudinal Study



Llods S jate G55 5 ) oy "bkes (gl o Slag s ane) 55 (A8 Sl
o) e i sline s SIS b 51 odeT 555 5 0bes 45T Sl s ((3-YY)
Pl S Jo s b pa A S b b s b ey Bl O o 5o
B0l 353 5d n pa8 b aw b ank sk 4 0T 355 55 e
amy  adl 0L s (VYNF) Ol 059 2o VYUY sgus 53 og,8 Llg o0 S
35,8 0D ((V0) AT U5 O O sl YA 2 53 g0 F /S Zs |
S bl T (g 1 st S 65 Ol gt 4 bl ssb 4 b Sl 0T
S5 bl 1) (15 el wbolize Caal ") ol ot s
350 gl | OdeT 55,5 S > andllas ol 53 (0T 355 5 Obgs Hsle o ol
Al 8 QlagasmsT & o5 ol (B8 5o b ol 8515
"Llate 5 by dialgs (g 28 ROL (bl 855 Sbow oIl e Byexy
555 ROL hijls (5,858 ot plbil Odlae 5ki8 STus o LS
b ko ol Sae j5kiS ST DL sl O b ol asdllas o)l

28 8 plowil | &G 555 o ;3 ROL

ol g
o ol b 01 phan oy 5 o8l b o aihy 3 e OL mils 1B YT
L3S S aallan pl s Slbsls 5 ob 4 (VEYKE) 055 xSl 5 (Jlu YYEY)
5> Wy SN (K feen Oyl OMas kS ST
Co 35 oS o gl SaS s nl oBans dau g byl 5 byl ey S
Sl O 558 STus (6,85l S b b 436 a3 P4 (Sl
I 55 6515 L oBus o geabue Jio 535 s 53 505T K fan 5 Ol oo
58 e ba g3 505T (S 4 OS o o puates Jlail ki 515 4 p3 40 ST
A 5 sty plnil Sy S Ly gl a5 2S0 OS o g g 3T

1. Biodex System
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1. Fourier Transformation
2. Sampling Rate
3. Vertical Ground Reaction Forces



Pl plail OMas jeliis \#¥

1
eos ST G ol 530S S0 050 5 S edeT S g Olo 5,0 515 503

V g 3 Liles gad a2 1y (5 e Sl W (6K Gy ) 5,8 Ak S5y 209

o [peaKFz(N)/BW(N)} _BW
ms

et e 8wt 4 g 5 Jlesl Ol Gl 503 (B e Lol 0 05)s 0L
A a8 e ) 53508 Jedll S (555 51 505 (53508 5 e 5 4L
ool Oty Olej ke s YAN Ll s 535037 opl (65 g0 ol oS (5,5 S T
ol Odae 55kiE Sl L1 Bl (5l bl o 456 /100 55 ST
o 53 Oy (Smr LT i 5L 65 35 5 e 55 ROL 5 Sl

Al oslazwl /00 (6 Hl> Sme

G slaaisly
033 (b 5 S B (S rean Ol e sl Bl e sk § Sl
TA ) Jsde 3 s 9350 5T L Oljoe 5 s 3550 5T (lay g5l 5 Loy 5 sl el s 5SS
sl Dae 558 (6la el s (61 g ey ST ) sb Sl ot ol
b Ol n 5 L sl 5 Uy g5 st ey g 53 el s S8 50Ny ¢y s (O

L L.AGJ}_A)TJ_: .3)‘} )Li_é Q\J.:A QJ}.: ;Yb olad QL&.: JJ‘}(L’ )L: Q‘J:.A LLES edalie



NP PRV P P LB RGN ORIV JCSV -G PP O
ol Al (e (Stucas 5 5 4k (o 225 ROL el )5iS 8
O Ntmen b o 2l 53 ROL codlae 55ktd iS1us j2als L oS ol
S o3 0ls i (<0/08) 558l 5 (-2 /YY) Ky mer SPhae 5128 LROL
sy ST, L53 < /¥) Ol o slgr SDae 53128 LROL o Koan o5
S mal ods e (/Y0) Loy g5y 5l 5 (/) Lty g Ss s 95 (+/10)
it 5 D 03 50 OLSS Ly J  55 gu ) 3 SS 55 I et S
LU Ll sl on ("L s s ol 558 SROL Gy Saes
9350530 5 53 SE s 55 SV 55liS b (sles s LB 50 DOMEs 5 5kiS
i 3540 S 5 it dhiae ol H3kiS SROL o Soer o b (ol
ROL ;5 o plil &5Mae 25158 o guls gme Bl b el SYL S
e 5 gknS Saen oty o 54 gl a5 Ll ) b A ol
A ROL L glows ol ey 855 Sae 5kiS & o Sliond plil Sl

AL

LS 5 b T 39,8 pICA 43 o Pl ok Jloc! 3 Oljso O 3lilia! Syl § pulho .| 5>

e Pl e
(Nm) SMas jolis™

Sk Olme . - (9299 B ey ol 2olsb

(N/ms) 29 59! 29559 2l 29ulb Y ywnd o Foloh

0\4/$+ | +/f-Nm | «/F*Nm | -/f*Nm | -¥YNm | V¥oNm | /Y- Nm ’f:

+ +e +o *. *. Ee *e

@EIYEIBY) | @NY) | () | (@e10) (/YY) GEITO) | I St
S A g e

SOl Gl oIl Sdae 5 g1i8 3T Ol e o) bl anlllan plonil 51 o
)‘.ﬂlﬁjdt}ﬁr\&‘QM)}u&ngbunumcﬁbJ};l{dﬁ?))ﬁ(ﬁ@);
Olas (V8) by ol y iy 3 b Sladllas s 5T L oSS 5y 5 - 5 ROL



Pl plail OMas jeliis \ry

03101 5 65,51 Isls Jaw 5 (IC) cpmas L b adgl la3 51 das 001 53 oS Wlesls
JHie 040 0955 4 (S 5 s 50 S e 55 ea LS S 51 S
Sa b Lo g odal 5525 43 SLadS 55 &5 Lol OT oS 4 5 4 B0 3 55 e
it S e e Sy e 3| a5+ GRE
Lo g oS 50 U b ol Ol () 50) s (i 5 S DBLae 5 le e
s Joos 5o b 51 50 Jlsd O 55 e plasil Ol il p 5 Sadl,
e o b S oS il sl 53,8 o D) g K S
(0) il 5o &S 50 o 5o Jleb 8
ICJ‘J—_.E(‘\JS‘QK?gw‘w\ﬁu@}ROL)GRF Sl g Cde 4 o
a3 L sy e 3l s sl 3l s (W) 5,135 SEROL 3 GRF , w5
s oy oo i a aST Il s S e Bt 1y OT L dias oo 2SI, L Cs
Sl o mman (W) ST (a1 LgT (b e ins s o3l S0
S 0 IC 3 Sl O s ¢z ST oLl SIC 51 L 515 clie Card s
S5 YU el 53 2 (W) AT 0 &SGST Jhade (53,5 5L88 alS 5 5L 05 S
W1 5L STl e (e

SLSIC 53 T 51 6,8y 358 n 2,3 48 s s il
DI IC 1 dims desobdy 0T Lo 5 48" ol b S (g, b 228 o806, S o
dwy s oS 6,50 UL das 2alS HROL U was w 0lis el oo
b dlasl e 3 638 55 et Ty sla 01557 57 Dl oSps L sla
2 e ¢ 2t ULl Y 0lej Jlm 52 53 0A) 4T e 35 4 IC s
0 ms "l peie (S5 g0 sROL ¢, 015 535,57 (s 5525 4 ROL J 28
LiS o J b YF-FY MS 1w ol S (6,5 b i8S Ob3L Os Jlab Lol 1287 e J s

G U o2 Ob3L Sl 3 b 516 sls 1y ol Geils O Olej opl (b 53 . (V)

1. Initial Contact
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3. Muscle Spindle la Fibers

4. Golgi Tendon Organ Ib afferents
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1. Sherrington
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4. Swing Phase

5. Feed Forward
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