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. EOJ O] T T werrereerseenient et 6
O] ETA] HJ T -erereersreressserssseesssesisssesise bbb bbb 7
1. B]Z0] O] ] wrveessssrrressssssssssssssressssssss s 7
2. BT (HUrdlng) Q] 7] S eveeeeessssererssssssssssssmsssssssssss s 8

1) T OH(Take Off) TBh wovvvssssssssssssssssssssssssssssssssssssssssssss 8

2) BIBY(FHght) T8k woreereeerrrsssssssssssssssmssssssssssssss s 9

3) ZLA| (Landing) T&f sesseeeeeeeeesssssssssseres s 9
3. B OITEO] TLZE cererseresseessserss et 10
G TEHFH] cereerseresseesssesssesisesis sttt b 12
1. QITETAF corrrrvsesseeeessssssss s 12
D, ALF] TETL cevreeuseiseess et 13

1) A FEA] THH] covvrvvsssssssssssssssssssssssssssss 13

D) BAF FEA] FFH] oo 13
3. ALF] IR ceereeeseeseesseessseessee st 14
4. A BEAY HES W AT BEA] R s 15

1) QA T O] FPTB oo 15

2) 3;1].%},]._%9] F AT ettt 16



N
<

0

£:2

B

i
K
il
=

5. ©]

20

21

Iv.

21

—_—

0
|
N

1) A1815 37 5ol A

23

24

24

26

28

30

32

34

B

of
N

34

36

38

40

46

48

5
o

o



- ¥ A

T 1. TIAFRE ALAIR] BA] et 12
T 2, AT T vttt st s st st 13
3. QA FAAT TIREFO]A GoA] e 16
# 4. 9 100m S ENA ASE G7] T2 Al AW 7 ETA %

(EE Q] S0 rrrreemss e 22
# 5. 97 100m Bl A2 E WII7HA F 428 AR 7E5AF

(%0 . sec) ................................................................................................................................. 23
6. 47 100m s EolA A1slE H7] T2 Al AAFAARA 9 -zt
(TE L1 QM) rreeee s 24
F 6. 97 100m B ENA A1SHE F7] 52 Al AAFAHAX 9 F2Hs}

T ) 26
3 8. A& 100m 3 SolA A1slE F7] 2 Al AASTAHAAR S F2AsF
(TE QL1 QM) rreees s 78
# 9. & 100m FENA A1SE @7 T2 Al AAFA A A HstF
(EE Q] I worreereeems 30
Z 10. oA 100m HEANA AFHE B7] 57 A AAFHAEE AFAs)

(TEQ]: G/ SEE)Y eereemsss s 32
# 11. o1& 100m AEANA A1 E d7] 52 Al LEH F #d A =Ws)

(1:,]_-_?4: deg) ................................................................................................................................ 34
# 12, o1& 100m AEMA A1HE 97 4 A LEX B #Ho AEws)
(EQ]: dlog) wreeeeesssseeeessss s 36
# 13. 42 100m sEolA A1sE E7] 2 A Ao dF B



19
o

19

o

A

[ N N Y
o g o g g g g® o

I
uich

- 2" A -

1. AT AFBE B X] T2 wereereeeseesseessessesssesssessss st seas st st 14
2. QLA FETD T worerrrermserssseesseess et 15
3. OJHIE T LT AL R weererreeseessersseeisstis et 19
4. A1EE F7] B2 AL AT Q(SEC) worevereersrsrmsssemssesmsermssetissniisiiinis 22
5. A A FAI 2] 9] FHQRIBFEF(em) wooveeereseresse s 75
6. AAFAN L) Y] GEEHHBH(CIm) everersseressssesenssssserss s 27
7. AAFA A Q] GRS EE(Qm) wreoeeeeeeees e 79
8. AAFAI XY FHFTRBFTF(Cm)  eveeeeereesseeres s 31
9. AAZA LT O] HATMBH(Cm/SeC) ++rreeeeessesssssssssssssssssssssmsssssssssssssssssssss 33
10. Z olHIEM © 22 3] o] ZEEHIBH(deg) e 35
11. ZF o|HIEYEH L EZ & 749 Z.*E%I“i]-(deg) ............................................ 37

[E
N
N
N
o
=
(m
%
offt
il_l“
lo
RO
i
o,
N
=
(o]
Q



(BN
2
-l
1o
e
kO
0x

2011dell= il A A133] AA S AddE(World Championships  in
Athletics)7t A=A, o] 24 e Zagpa 25, ojgeol, Add dE 5
of ojo] AAA THAZ sASHY, FIFAYEHS X3ste A 30 8 ~¥=
5 M vt H}dvelTs, A, @A, AdA, FA, ve, 2010). o] A
# gmo] Ax =z o R whdatal gle 7k 2010 A G ofAlRE AlQ) ol A
= @A 110m 8150 Exg We)d AF7F 13"48secd] ¢ AV ES AW FHd
= 53 o2 100m S EoA e oA A7 13"23secd] 7| Ho0® FvES

Sae 5, 84 2RAA & 29 3, edg 27, 562 308 Asan. 19

b 107) o] 1089 A% AEAF MBS BER @ O AASFAEAY A
S oA nE Agens B @ 3E 240 AFsd Radn 53 A% 1%L
22 S99 ol HEFINAE da 1geEdA] geeke AAL $5AFE

A A F8 gddew AAY £A49e AAA ALgstel ol Rel tE <Azt

=3 S ALY+ e eHS 2o ZAA shlvh(La Fortune, 1988).

(Nickson, 1984; Walker, 1991), =9 =¢} A4, 29, 7|&, &%, ddd, =49 s
A7 5o AE 2 A 270 FBasty Rusty a(Goss, 1991), 73 7] o] HA
=oF 3718 SAS Aol Zha ()l 1995)
TR AHEH S8 o]F AR EAN AAE JFEAA 13m AACd AAE EFo]



8dem?l A WA 55 Wi, 8mS0cm A9 10 &S 9 F U4 74-A 9 7
g+  10mS0cmeolth.  HAF3Fe ZElE Fi(start), FHES W+ FIHhurdle
clearance), QIE™  TFZk(interval), Y4 FH(finish) o= s F dedl(e]d=z
2008), 2~E}E 7H(start)S A3 Z2E}E(crouching start)S AF&3te] 7|EA o7
FH2 AR Qo Ve R 2 FXES R of st o R AA A FHAS
of Auwk=A wHg-sha S 57HA vy WA 7hE58A]

A718oe] #H9Htta & 4 Jdth(Hucklemkes, 1990). 3 ES Wi T7Hhurdle
clearance) 3155 W7 98] ES F2E E%(take off) 4 35 AE dol7te
v & (flight)s 2}, 28]al 1ES W2 & AWo| Wo] &= FA(landing) 5202
T Jen e FHinterva) ¥ Y (finish) 7+ ES W& § 295 /b

AA} S Frrow FREEY 7
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A S i GEe ded 4ol dBSHA HIH ok TMsEt R
of B Fote] AAAY AFATS HAZ ste] guu|Add RES fFAFof gt}
(o] %, 2008).

olgl g AFGANA 2BE ol A WA sEs e S =9 TlEo] &
HE Fe R 729 7 2 S vt B9l o (Mann & Herman, 1985),
T8, ga, 5% A 1omolAd IFHERE A HA J5& de 7o) ofF T
3], 53] AlsiEddAM e A4 d=d sFo 4719 silE JHEsHA dua
2 dukar A tHGoss, 1991). 3 AE1(2002)% =4 7]A A HA FE0]

sl T xIERA &9 Fae] gdundseta & o] FojAH go]29 50%

e Ao BE(EN L sl 92 7o 7HEFA T ARG Zojof dh=
S 9E W A FA S
vl Aol vro} sE5& wjg &Aoo r dS + 3thHCoh & Dolenec, 1996). H g
A7t 159 ol 4 x| v oj2A & 4 glov, f= gert Aug

o e HEees oal o F2 HA EAAS FHo=SH 8o (Cooper, Lavery &

jin)
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Perrin, 1970; Sipes 1976), A7} #olx Ay=g FTI7IAZ F orz X714 9
AZE @A FFE A T FEFL gid FHES A d=d FEsit

(McDonald & Dapena, 1991).
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6. E0{2| Fe

D lead leg : 352 W7] 9130 SoF Al AW £4 WFOE FRS B

2] (=),

2) trail leg : lead lege <4 w Zoks OE(9)Y F&& =335t 38 o= &

= A,

3) dip : 3|8 X Al AWAS HUE Ho] "X &AL

4) 35%(stride over hurdle) : 35& AY Y& TR take off5-H landing 71419 &2

5) A (touch down) : Eosl= o] Mo 2= 47+
6) ©] A (toe off) : HA & o] AWo|A] Wo]x= &7t
J_‘T‘]_

7) =%(take off) @ HAFE oA 7tA =
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8) ZA(landing) : &S WS T wH(F)o] AW = T2
9) HIAAA (Peak) : 3155 W& & A FASAH 2E8H A= AA.
10) &=oFAE 0% @ AgEo] dyraor AL&sthe= A
11) =AY 7% @ 0%l A AFH &2 7%E W 7
12) =okAE +7% @ 0%l A 21du &9 7%E &3 A=,
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s W e & TEs vy vl 2 FE3 EES =k A &
d A Bol&e] wWolok st wWEA ~Yste= AAE FASoF shal, v AFA
o Al mefgk w2 SS9 FES Aol ThEdl ko] Eojd Aok §H, sles
& F o] AW g A= AAE ABAATE HEE fFAst FHERT A
HA FEF HFE HAAAES I oF s (Hall, 1993), dthel= Awe &
S AJ=HA AL RS sta, FES u@ERG o] XA V5 A=
ol gFola W 5 A ErE s7] 3 S WwIgoew fFAHojof s}
(Rallins, 1986).

s de W vdAYN} BEAY AATAHl oW HAEZEAI e Bk

oili
>

FFe7t Heg Zoegt HPAYE Thsd 2A ste dES A Xl Wi, FHA
22|80 shrp(o] %, 2008). Wk o2 S E v XEA HHLS FEHT dFo
Ax e, AT E JE5Y YIS VFo R LokatE wo] A WHoA "Holx = o)X
£ oA FENA S = A P (take-off distance)dtal 31, FIES @& & o)

AWl @= =7 E ZFA A2 (landing distance) 2 73t Dapena, 1991).

A g4E sE5e W2 F A" FARAE FAGUA 29ES B} dh=
TRRoR HA A 23| =] ftaE Hisdof dhdl(e]4E, 2008), WE HAE S
) ol telead legle &7 WES w2/ ~9ae AR A A2,

Zolgrle vhe(trall leg)s 815 SlolA 7ol kol w2 go] oz o}
Feh(Hall, 1993). ol HAAA = AA FATHS kol A8k Hadkel2 A )
oF atv], HA £ AA FAFAC AR I GRS do] A F b @ f =
% AAAAE AdoF gkl E, 2008). F HEANA FANA ] AgE FA T

22 & S&FZ | gk FEE AA A= st (McDonald et al., 1991).
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1. ATCY
woFe] gARE FAUE el b YW oS 29I BUT YEAS
Aol Qe Uetas 1o AAsdth 53 YEAS 29 e AD UF FAGE7

ZItheel Ed4ddel o, 7d o e M sl A3l Ford B
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. Age Height Weight Career Lower Best
Subject .
(yrs) (cm) (kg) (yrs) Extremity(cm) Record(sec)
A JH(A) 24 171.2 57.2 9 102.5 13.81
JHL(®B) 27 169.5 51.8 12 101.5 13.15
Y.S.J(C) 22 173.1 58.1 7 103.1 14.46

M+SD  2433+2.52 171.36£1.80 ©55.70+3.41  9.33+2.52 102.37£0.81 13.81+0.66
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2 AFgA AA FE FAY FA A digd JdAEE AE+E Plagenhoef,
Evans & Abdelnour(1983)8] A5 & o]&38t i, YAEo] ¥QJIEE <I1§ 2> 2
of AAl #H-A 2171 el 7IEH 10705 Egste] 3 Zddd 31719 EJEE YA

olq stk AA BAAN tABel Y £AE <E 3>% 2

-J:-J'
T .
v
Y%
.
e
£
S
S
A
N

|
< |

ottt
iy 1T "

S ==
R 7eN o
SAN\S
¢ \"\\_:
.sl\. 7 i‘: ¢ -® Elbow
L E
| L rix’ ‘ Asis I L
# vy ,,"& Sacrum
" % B Wrist
(\ v y
U ® Thich

L 0‘”":. Epicondvle
N7

® ’ @ Shake
|

ILI-.‘ 8 ® Malleolus

Heel



A qA #-H A AA #AAA

1 R. Toe 17 L. med Epicondyle

2 R. Heel 18 L. Thigh

3 R. lat Malleolus 19 L. Asis

4 R. med Malleolus 20 R. lat Wrist

5 R. Shake 21 R. med Wrist

6 R. lat Epicondyle 22 R. lat Elbow

7 R. med Epicondyle 23 R. med Elbow

8 R. Thigh 24 R. Shoulder

9 R. Asis 25 L. lat Wrist

10 Sacrum 26 L. med Wrist

11 L. Toe 27 L. lat Elbow

12 L. Heel 28 L. med Elbow

13 L. lat Malleolus 29 L. Shoulder

14 L. med Malleolus 30 Chin

15 L. Shake 31 Nose

16 L. lat Epicondyle

2) 3AARES] A2
2 A9 A= AP = KWON 3D ver3l #AZ2IaWE AFESIA AL, A5 A8 A
& 367 FAHE ol &t A 3k ot AAtE F 3Ad FHxgko] AEHY, F

of gk Aeoje WIS Y5, kel st HF90FS X5, & - sHEA)E S
702 Ao At 3aY A== Abdel-Arize} Karara(1971)¢] DLTW RS o] &3}
i, DLTHHS ol&3ste] 3399 Hfxas AN u tAeeld expe 7144 <
QAo 93] A7) o] Z(noise)E A ATl ¢35 Butterworth A9 ZE(low pass
filter) & AF&3ste] 9 AEE FHHY A, ol AFFI(cut-off frequency)s

6.0Hz= dA3te] ARE-shlth,
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S() = G’ + G + Cit +Co
S’ = 3Gt + 20t + G
S”(t) = 6Cst + 2C,
(SE W9, t= AL G, Gy G, CE 238

23
)
jz

HoAFo A s BE #d FEAd uBde dste] 4 #HEe #4147
bz ¢ Qlom olgs #AAZt sty Z4HEEE AAksith 94 7} A-d4E 4n

& 7A%= 7 9HY WA (dot product)s ©-&ske] gtk = WA o] Ao o)
F ¥E UK, Xj, Xk VY, Y), YR7F o5& 2t 6&

U-v B XiYi+ X;Yi+ Xk Vi
Ul - | V] 2
NG G (== CREIIRY G == G 3

2 Aoy g AAE cos0 e xghal dH O = arccos x& -3}

cosO =

* EHAzke] A

dise] $9 We 8a (X, X, Xook A B2 e § o (Y, Y, Yo7k ol 7

Y = arceos m— —
| S|« | S|

* FEBAEZL] Al

5

shEle) w0 e S (X, X, Xosk tiEle) 4 2 Wy S (Y, Y, Y7k ol 7

8 = arccos g%
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5. ol 9 24 3

B dAge <2 3> Zo] AllFES |

rir

o B 5 FAEYH FAA s w32
A 474 9] o]l E(Event)$} 3709 =W (Phase) o2 A A&t %38tz WS A&3}
At

1) oWl E(Event)

@ Right Foot - Touch Down(RF-TD) : 2 &% dlo] wo]] = &7}
@ Right Foot - Take Off(RF-TO) : L &% wo] wWox Hojx|= =3t
@ High Center of Mass(HCM) : &S W& &< AA T
@ Left Foot - Touch Down(LF-TD) : s]5& {2 & ¢

‘m ‘ Duration of take off ‘ Duration of flight 1 ‘ Duration of flight 2

Phase Preparation phase Flight phase Acceleration phase

a9 3 oWE B Ay



2) =y A (Phase)
g Tl AW HA 5 o]F T wj7hA g

@ Duration of Take-Off(DTO) :
Rcis
@ Duration of Flight 1(DF 1) : ¢]53% +3t3H s&& A &4 A Ha AH=
ol 7kA & T3k
@ Duration of Flight 2(DF 2) : slE& Y& % A H1 AFEo|FEH =t
P i s | s R T i B e e
6. X2zl
oA SAE AT FxEE 9159 Kwon 3D(ver 3.016, B9 %) =
2R o] g3sle] YA ElelAE ARE BEYR 229 184S 33 2Zgad g4
0014% +AS=Z HIFslY &% A3, DLT(Abdel-Aziz & Krara, 1971)W 4 o= 3
L 2akof 7] AIAQL afol Saf WA wmol=' Q13
&3t

B (low—pass filter) < ©]

1 %313

254 (6.0Hz) 3} %A

A eto]det & AEH 54 Wl

71918 %% 3H(normalization) st ¥tk AFE A 2= SPSS Verl2.0 T2Z13& 0|83}

Hekel 7 Hit 9 TEAAE AEST T ASE 97 Al 4 =2A (0%,

7%, +71%)° ME 7l=4 AolE ety A& dYEAEA] (One-way Analysis of

Variance/ANOVA)S  AR&ataith. olwf FAH fogk zol& 1 Al AMSAA
Al&stdal, B o Ee =062 AAskt

(post-hoc: DUNCAN)<



V. 4+4d 3

B oATE oA 100m BN BTl e AIHE W7 B ML)

dste] ANk AdFe AR @A Agdn Je AUE

R\

026(190.00£8.66cm) 7| = 2.2 akof 41740 & 2] -7%(178.00£8.74cm), +7%6(202.00£8.57cm)
2R, 7 AR 38 wEEg Fou 1E 940 43 B4 2Asdn
BAE NSRS A5 Sae 2 2Ud 97 2247, AATAIARNX, Y,

o]z} 100m sl E°lM A1slE |7 &2 Al 24 7Hd 2e ARk <F 4> 9 <ad
4>9F 2t

Alsles de ¢ 28432 BE IHdA SAH o3 Aol= AR
(P>05), ¢ 5 HAFH T F5 olAZAd DTO =92 0%=°re7}
0.11£0.10sec® -7%°] 0.12+0.02sec, +7%°] 0.13+0.01sect ®lalsto] © Z& AL AT
o o 5 k= Ao yuun @ 75 ofF HuAA xol7hA e DF-1 i
0%, +7%=%A 2= 0.18+0.02sec® WEFREAL, -7%7 2= 0.18£0.009] 2R AI7HS L
Wk

L3 AATANAY HuGHTH sl5s He §F O AAMAY DF-2 I
0%, +7%=°FAg = Z+7F 0.19+0.03sec, 0.19+0.0lsec® UEFL, -7%°] =°kA g7}
0.1840.02sec= Y &< AgArlor yeiyton, Alsles He ¢ $4h8A02

0%, -7%> +71% o2 e

]



E 4 oz 100m s=olAM AlsE 97 &2 Al AR

o] 7S A ZF(E: sec)

T2 ZA (%)

df a P Post-hoc
el 0% - 7% + 7%
DTO 0.11+0.01 0.12+0.02 0.13+0.01 2 1.441 .308 -
DF-1 0.18+0.02 0.18+0.00 0.18+0.02 2 .002 998 -
DF-2 0.19+0.03 0.18+0.02 0.19+0.01 2 077 926 -
Total 0.48+0.03 0.48+0.02 0.50+0.02 2 598 .80 -

Note, Phase: Duration of Take-OfDTO), Duration of Flight 1(DF 1), Duration of Flight

2(DF 2).

0.6

0.5

0.4 -

A|{Hsec)

0.2

0.1 +

0.3

DTO

a9 4 A1EE 97] w2 A AR

DF-1

DF-2

Total

2l (sec)




2) T3 Azl

ZBFENE A28 &S WA S SRR

rlo
A
=51
[@)]
\V
1o

2t 2eAR ahE A
255 WA QAT BAH Fold Aol YAATHF=142, p>.05), 0%}
Ae)E 383+0.0Isec® LFEFRLTL, ~79%% 385+0.10sec, +7%%E 3.87+0.09sec® b},
00 EOFARIZL 7%, +7% ECFA S Mwste] B e 2eAZOR et

£ 5. 9924 100m sl5llA A28ls Q71744 F 28 ARbe] 7l AE (E9: sec)

ZokA (%)
T df F P Post-hoc
0% - 7% + 7%
2 hurdle 3.83+0.01 3.85£0.10  3.87%£0.09 2 142 .869 -




o
2. MEs

ol#} 100m &l Allsls |7 &2 Al AAFTAH] AAEs= Aed w22
Ttz 2, 74, AFAATE d27] gl event 1914 event 2744 9

event 2914 event 37}A 9] W3lE event 394 event 47bA 2] W 3}ake B354}

E
o
of
£

AL E 7] & Aol ZF SHd AAFAAA ] Fewsge < 6> % <1d
5>¢9F &t}

DTO =¥elA AAFAAA] HAewgads A4 Fod Aols JAAT
(F=1502, p>.05), +7% Z=AZ7F -1.19+1.15cm& e, 0% =A<
-5.77+593cm, -7% =°kAE e -159+145cmBtt  FH$WEEgS AA dte] EoFals
S Bt

o] % DF-1 =W (F=.004, p>.05)3 DF-2(F=.062, p>.05) =@l %E ZoFAg e u}
gt FAA fFold zol= YUAAT 53] FFE AANEH JES 92> F UTE &
A7RA e FeWE g -7% =AY 096£382cmE UERY, 0% =okA 9
1.8242.34cm, +7% =272 ¢ 1.10+3.34cm Boh o 2 23S Vel

F 6. 92 100m 315004 Alsls b7 &2 Al AATAAA ] F-8kF (E9: cm)

TE T %A (%)

df F P Post-hoc
=¥ 0% - 7% + 7%
DTO -5.77+5.93 -1.59+1.45 -1.19+1.15 2 1.502 .296 -
DF-1 6.28t2.12 6.3311.52 6.21+1.54 2 .004 .996 -
DF-2 1.82+2.34 0.96+3.82 1.10£3.34 2 .062 941 -

Note, Phase: Duration of Take-Of{DT0O), Duration of Flight 1(DF 1), Duration of Flight
2(DF 2).
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7% +7%

a9 5 AAs A9 2 H s (em)



2) 7t olWlE W AAFANA ] FAWSHZ)

ol2F 100m 3 ElA A1sE b7l §2 Al 2t oWEY AAFAAA ] FAWs=
<E 7> 9 <39y 6>3 2}

RF-TD &2 Al AASAAAY  FAWs= =g %A=
87.83+0.19cm, ~7% %= kA 2= 87.83+0.95cm, +7% = 8= 87.65+023cmZ SA 4
o3k Aol gl AS® YEutHF=1.141, p>.05). RF-TO #z<& 0%=%A 27t
102.67+3.67, +7%%=2FA 2= 103.83£1.95cm& WebY, -7%%= kA 2] 7F 104.22£2.85cm &
o A AATAE FA5E JEHE BAHF=461, p>.05). °]F HCM 5% Al 0%+%
122.19+2.65cm, -7%% 122.651.29cm, +7%% 122.40+1.28cm& A4S 9922 Ve
i, LF-TD s #<& -7%=FAZ7F 10269+1.42cm & YERY,  0%%=FAE 9
101.48+1.66cm, +7%%=2FA 2 2] 101.58+1.70cm R.tF O AAFAS =4 FA8te] A
e FHE B

F 7. 9% 100m sj5olA Alsls |97l 52 A AATAAA S #4835 (29 cm)

T E%A 2 (%)

™

df F P Post-hoc
Event 0% - 7% + 7%

RF-TD  87.83+0.19 87.83£0.95 87.65+0.23 2 1.141 346 -

RF-TO  102.67+£3.67 104.22+2.85 103.83£1.95 2 461 639 -

HCM 122.19+2.65  122.65£1.29  122.40+1.28 2 091 913 -

LF-TD 101.48+1.66 102.69+1.41 101.58+1.70 2 1.074 367 -

Note, Event: Right Foot - Touch Down(RF-TD), Right Foot - Take OMRF-T0), High
Center of Mass (HCM), Lefi Foot — Touch Down(LF-1D)
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3) 7 = AAFANA ] AR

ol2F 100m S ElA AlsE 97l & Al 2t 1dE AAFAAR S FA s
<E 8> %W <2y 7>3 2}

DTO =dellA AAFAR e FAHs g 0% AR 7F 1316+352cm=E -T% %
kA g9 15.22+1.63cme} +7%E=FA 29 14.41+0.67cme}t HlaLste] AAFA$ x| 9] 4=
AWstFo]l A ZAow e Aw AN Ko Holi= flUtHp>.05). ¥ DF-1
FHANA = 0% = AL 7F 21.3620.56cmE YERY ~7% %A R 9] 20.30£1.98cme}t +7%
A9 20.36£1.82cmet WlaEte] AAFAI A ] FARSFo] W FAoR E
won DF-2 JWoAE -T%=FA7 -1885+1.74cm=  YERY 0%5%E A <
-19.6742.83cm9} +7%=FA 2] -19.59+1.62cmet Bl Elo] A A FA o] =23}
Fol AL Ao YegAwt A4 fofg Aol vEAl F%TH(p>.05).

rlo

% 8 o2 100m sjEelA Alsls d7] &2 A AATHAA ] F2HsE (2910 cm)

T2 E %A (%)

df F P Post-hoc
=¥ 0% - 7% + 7%
DTO 13.16+3.52 15.22+£1.63 14.41£0.67 2 630 565 -
DF-1 21.36+0.56 20.30£1.98 20.36£1.82 2 422 674 -
DF-2 -196742.83  -1885+t1.74  -19.59+1.62 2 062 941 -

Note, Phase: Duration of Take-Of{DTO), Duration of Flight 1(DF 1), Duration of Flight
2(DF 2).
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4) 24 =dd AT A9 A o] A A s (YY)

b

ol2F 100m S ElA AlsE 97l & Al 2t 1dE AT AT
<E 9> % <1y 8>3 7}

DTO =tHelA AAFHA AFHsFFL +7% =2 A 27} 105.184221cm= ~7%
=okAE] 9] 86.34+1.85cm, 0%%=2FA 29 90.86+14.96cm K.t} AAFA <] Huols A
27 o AA TAA o9 2el7t WERETHE=5.004, p<.05).

o] DF-1 =He 0%=%AZ7 12601:590cmzZ  YERY, 7%= A2 9
11952+3.72cm, +7% =2k 219 118944552cm Bt} AdolsA g7t o ZA yeyke
M, DF-2 =WeAE 0%=FA7E 127.09+657cm&  YERY,  -7% kAR <
123.00+3.73cm, +7%%= kA2 e 126.80+595ecmE.th o 71 dAdtols AS vErAA
SAA free zole fATHp>.05).

flo

F 9. o2 100m sl 5o AlsiE 971 & A AATAAA e AFUsE (91 em)

-
Mo

S %A (%)

drf F P Post-hoc
o 9 _ 79 + 790
= 0% 7% 7%

DTO 90.86£14.96  86.34£1.85  105.18+2.21 2 5004 035  +7%>-7%,0%

DF-1 126.01+5.90  119.52+3.72  118.94+5.52 2 2.331 153 -

DF-2 127.09£6.57  123.00£3.73  126.80+5.95 2 677 032 -

Note, Phase: Duration of Take-Of{DTO), Duration of Flight 1(DF 1), Duration of Flight
2(DF 2).
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5) 7z ojHlEX AAFTAEES] AT UBHY)

o1z 100m & E5olA Alsls 971 4 Al ZF ojiE AAFAERES] deiste
<E 10> ¥ <oy 9>9F gk

AAFTAERS] HeFste AeE olF W 5 HA AHA 7%= A7L
1021.82+40.52cm/sec®  YEFY, 0%%=2FAE 9] 902.88+106.80cm/sec, -7%% k7 2] <]
881.85+16.16cm/secE.th Al A T4 9] o] F&EE o WEA sto] FAA Folg Aot
et aL(F= 5137, p<05), ¥ &5 oA Q] RF-TO %2 -7%x=°kA g7}
653.04+29.20cm/sec®  YERY,  0%=FA 9] 641.66£46.46cm/sec, +7% % kA ] 9
625.92+14.10cm/sec Hth ¢ w2 £EE YERWAT A4 fod Aol gl
(F=.693, p>.05).

o] MAFTHE=ol7F HuGHA HCM &4 Al +7%%=FA 27} 676.83£16.68cm/sec,
0% kA 7} 678.23+14.05cm/sec® WEFU, -7% ZFA R 9] 670.14+17.82cm/sec KT}
AAFAEE7 o W2A vedil 58 9 $ A0 LF-TD $42 +7%
LZoFAE 7 597.77+40.60cm/sec, 0% kA B 71625.42+21.87cm/sec, 7%= A =
631.84+19.44cm/sec2 YEFY, 0%, 7%= AE 7 315 @717k 9] AAFHEEE
w2 A FA8tE FEHE BAAT SAA fFod Aol= ATHP>.05).

in)

£ 10. 917 100m slgolA Al1slE F7] 4 A AATHEES] A5} (2910 cm/sec)

=AY (%)

Mo

?_
df F P Post-hoc

Event 0% - 7% + 7%

RF-TD 902.88+106.80 881.85+16.16  1021.82+40.52 2 5137 032 +7%>-7%,0%

RF-TO  641.66+46.46  653.04£29.20  625.92+14.10 2 693 525 -

HCM 678.23£t14.05  670.14+17.82  676.83£16.68 2 283 760 -

LF-TD  625.42+21.87 631.84+19.44  597.77+40.60 2 1570 260 -

Note, Event: Right Foot - Touch Down(RF-TD), Right Foot - Take Of{RF-T0), High
Center of Mass (HCM), Left Foot — Touch Down(LF-TD)
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EY 92% g
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ol 100m sl &AM AlslE d7] &2 Al 7 oEE &% 9
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i)
o,
Y
=
o

S <F 11> 9 <ag 10> 2}

N

RF-TD &2 A =¢Azd &% 3 w49 Zrmwste 0%=7e7t

13865+7.14deg®  YENY,  -7%ESFAE 9] 144.90+6.72deg,  +7% %= kA € <]
138.80£10.97deg 9t wlaste] ©f @F=ate] @ FE = AAE B I(p>.05), RF-TO
T2 1% AR 7L 166.191.63deg® WERYE, 0% %= AR 9] 171.0241.37deg 9t +7%
=AY 9 171.19+2.70deg 9t vl ste] & F5 oA Al F #AHE o F4EE S
3t Apol & K THF=12.277, p<.001).
CM 53 -7%%=2k7 27} 98.82+7.00deg = YEFL}, 0% = 2F7 2] 9] 103.44+4.41deg,
+7% kA ] 108.9749.21deg K}t o =3dte] s&59 sk AAE B, LF-TD
T 0%=FAE 7F 59.29+4.74deg = WHERU, -T% kAT o] 62.17+7.95deg, +7% %
°kA el 9] 63.86+842degHth B Z3dte] FAstE FHE HAL, A FoT Aol
= YA ok thp>.05).

Ho
1o

an

¢

¥ 11 o= 100m S5 Al E 97 4 A S2% 3 34 4%ds (49! deg)
T8 Z A (%)
dr F P Post-hoc
Event 0% - 7% + 7%

RF-TD  13865%7.14 14490+6.72 138801097 2 1053 .373

RF-TO  171.02£1.37 166.19+1.63  171.19+2.70 2 12277 .001  -7%<0%, +7%

HCM 103.44+441  98.82+7.00 108.9749.21 2 3033 078

LF-TD 59.29+4.74 62.17+7.95 63.86+8.42 2 614 5%

Note, Event: Right Foot - Touch Down(RF-TD), Right Foot - Take OMfRF-T0), High
Center of Mass (HCM), Left Foot - Touch Down(LF-1D)



hipR(deg)

200

180

160

140

120

100

80

60

40

20

3

-

RF-TD(E.T) RF-TO(E.2) HCM(E.3) LF-TD(E.4)

i Duration of Take-Off Duration of Flight 1 Duration of Flight 2
1 11 21 31 41 51 61 71 81 91 101
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2) 7t o|MEY 9 2% S

Hju
e

4ol 7k Wel(deg)

o]z} 100m 3 EolA AEHE W7 &2 Al 7 oWlEY Q8% T &
HalE <E 12> 9 <9 11>3 2
Aol 74w Wsle 7%=k 27} 155.18+3.41deg &
Uel, 0% = kA e e 152.9344.21deg, +7%=%FA 29 152.60£10.65deg Ut} © F-E
S A @ FE e JHgE BYa, RF-TO 7L -7%x=A7)
15865+5.23deg®  YEY,  0%=kAEle]  163.95+3.11deg,  +7%=2FA 2 <]
16361+5.40deg H.tt B F&& F3ste] W FF = FEHE RAAT TAA Koo
Aol fle Ao® e TH>.05).

o]F HCM B&e +T%Z=FAT7E  67.00£1792deg®  YERY,  0%=2FAE
70.49+14.61deg, -7% %2k 2] 70.04+14.99deg Ht} T ZFFslo] 59 at= A=
RarL, 22 Al LF-TDE 22 0% %=k A 2] 7 44.33+753deg® YEMY, +7% %= 2FA 2] 9]
4795+7.15deg, -7%= k7122l 49.80+12.48degR th T F3ate] A s FEjrt e
SARE A freg zelE flATHp>.05).

Fu
r
2
Lo
=
H

RF-TD 5% A ogz

4
i
A=)

|
Ir

E 12, 947 100m s EM Al E 97 &2 A L85 75 A4 Z4=wst (49 deg)

T = %A (%)

M

df F P Post-hoc
Event 0% - 7% + 7%

RF-TD 152.93+4.21 155.18+3.41 152.60+10.65 2 249 783 -

RF-TO 163.95+3.11 158.60+5.23 163.61+5.40 2 2393 125 -

HCM 70.49114.61 70.04£14.99 67.00£17.92 2 .086 918 -

LF-TD 44.33+7.53 49.80+12.48 47.95+7.15 2 030 099 -

Note, Event. Right Foot - Touch Down(RF-TD), RigZht Foot - Take OMRF-TO),
High Center of Mass (HCM), Lefi Foot - Touch Down(LF-TD)
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3) 7t olWlER FA¢ HF7 7 deg)

o2k 100m 3 EoNA A1 E 7] 52 Al 7 oWEE FA9 A
2 <39 12>3 2

RF-TD &2 Al A9 AFA7+L 0%=FAZ7E -573+6.90deg= YEIY, -T%%=
kA g -1.70+359deg, +7% kA2 o] -022+882deg Bt} T & FAZL AAZ B
i, RF-TOFZe  0%=<Ae7F  1680+257deg®  WEMY, 7%= 2 9
1851+4.41deg, +7% =2k 2] 9] 1742+261deg Bl B 2 AAZAAA7 Yebga B4
A Foe kel flATHp>.05).

o]% HCM %% Al -7%=%A8E 40.23+772deg®  YERY, 0%=FA 29
37.47+7.80deg, +7%= kA g 9] 37.92+7.70degt} ¥ & AAZ AAE FHele U=
Belal, LE-TDHAe  +7%%=<Ae 7} 1502+7.09deg® YR}, 0% %ok 2] 9
19.30+3.11deg, -7%=F712] 2] 18.23+325deg B.tF B A1HE HE S B A4 &+
o)gl ztolE gle Ao Ve THp>.05).

o
ox
)
flo
VaN
=]
3
V

£ 13 oA 100m slgellA Alsls F7] e& A A9 A5 47 (291 deg)

T =AY (%)
df F P Post-hoc
Event 0% - 7% + 7%
RF-TD -5.73+6.90 -1.70+3.59 -0.22+8.82 2 529 614 -
RF-TO 16.80+£2.57 18.51+4.41 17424261 2 .206 819 -
HCM 37.47+7.80 40.23+7.72 37.92+7.70 2 110 .398 -
LF-TD 19.30+3.11 18.23£3.25 15.02+7.09 2 632 563 -

Note, Event: Right Foot - Touch Down(RF-TD), RigZht Foot - Take OMRF-TO), High
Center of Mass (HCM), Lefi Foot - Touch Down(LF-TD)
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4 100m HEF71E VA 100mst 2o] ~etEe] o3 2¥EE hEA7)w
AL EAA S ALE 13mE Sleme] Fo]E Wolok @k ALHE ol F 5 1 A
= 85m (HAOoR AAel Qof Ame] 2M=g wiste] 1009 HEL Wolok o
v, 29 B3E A% HE/1%] BRATHOIFE 5, 2007, BF M ¥ 7E

o
T2 Zuy

. )
>A49s A

o] F 4, 1998; Cavanagh & Lafortune 1980). ©]ol] -

A IS FAGUA FA A FEAAGe] e FAFHow

Az Fshs Aol e AAALS Ao FHEF, HAAH,

r2

TolHE AEE o]F A18E

971 Aol % 5 ARl B 3E 9] 5L BAsdt
a7, mopie 2 ASE W7 $A4 Ake #4F A% $AH fo9

o= UAAIRE A1s 5 7] T2 Aol 0%, -7%%=2FA 27} 0.48cest0.03% +7% % oF

Ag 9l 0.50+0.02secst HlaLste] g2 g Zbe YERST ol2d A= FA

olrt

(201D¢] sl5 |71 A =AY E BEA olFots T2 AAFATA L v @A Ao

a3 %9 Pesrael S4o] melslolok H=ul(Coh et al, 1996), 0% A E]
3 5

2012), 7% =FAR7F FolA %

Foz #q% 5 v W Ao AR,

797k 09%RT © 7 A8ATHS el

<,

th. 53 DTO #7+elA 0% vl 0.11+0.01sec® YEF} FAT 5(2011)°] 2010 o
TAAESA7INS A AA BAE o FE AFES BAd ARt
0.10sec-0.12sec® Ri1skal glo] ol¢} fFALSE AaE B, o8l o] f& HA Al
o} o] Al wE o]FH 1 HPTAE FHES e wEA b7 g FuAAR
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i A e FH-olE §lo] Adle AAAAE FAFHUA ThEslof shE Aoz B
Fed, B AFdAE 24 S AAFAAA ] AeisEe FAA ol 2ol=
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oA ZA 3 EEA S A AL HEo] 6:47F 7HE oAl wlg gk &)
of moF2 A i FA= FHA ste Aol &Aool Warglel +7%=%A e
5ol slgdel ARzt Srkste] AT wEA o]FAI7I7] fla AAFTA A7}
T E A 0%=oF g ek Alulste] FdjAow Ao w olsyo] A =ofst]
At 7NHoz A W 7%l A= 86.34+1.85cm=E +7%H.tF 1884cm A W8}
Fe BojA =AYt gong A3 mekow FXY QA AS FAEA Kot

2e49 sle 971 s&S A TH ] & o] FoAA @2 Alw AlRHY

2F Al +7%7F 1021.82£40.52cm/secE 7H W24 Fdets Aoz YEY
EAA Folgt zpol7t vEbEd, ol -7%¢] 881.85+16.16cm/sec .t 139.15cm/sec
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The Kinematic Comparison Analysis of The First hurdle
Clearance Skill According to Distance of Take-off in 100m

hurdle of Women's

Hwang, Yun - mu

Physical Education Major
Graduate school of Education, jeju National University

Jeju, Korea

(Supervised by professor Ryew, Che-Cheong)

This purpose of this study was to analyze the first hurdle skill according to
distances of take-off(0%, -7%, +7%) in 100m hurdle of women’s. To accomplish the
purpose of the study, the subjects were consisted of total 3 athletes of
semipro(national representative career, n=2) and of university(junior national
representative career, n=1).

Analyzed Kkinematic variables were composed of the elapsed mean time,
displacement(X, Y, Z axis) of COG, velocity(Y axis) of COG, angular displacement

of lower leg(hip, knee), ante-posterior leaning angle of trunk according to take-off



distances(height %) by phases.
SPSS12.0 Statistics Program was used to carry out the One-Way Analysis of
Variance(ANOVA) and the significance level was set at a=.05 The conclusions were

as follows.

1. Temporal variable

Total elapsed time wasn’t showed significant difference according to 3 kinds of
distances of take-off during First hurdle clearance(p>.05), but showed the shortest
elapsed time during the 2 huddle and rather shorter elapsed time at the 0% distance
of take-off.

2. Linear motion variables by Each Phases and Events

1) COG displacement in X-axis according to distances of take-off didn't showed
significant difference(p>.05), but the case of the +7% distance of take-off showed
the shortest displacement during DTO and DF-1 phases, and Z-axis in case of the

7% distance of take—off showed the highest take-off style.

2) COG displacement in Z-axis showed more increasing pattern in the case of the
7% distance of take-off during DTO, the difference between pre and post of DTO
showed longest displacement(Y-axis) in the case of the +7% distance of take-off,
and showed significant difference(p<.05) and then COG velocity(Y-axis) during
RF-TD phase showed the fastest(P<.05) and after that, showed faster in the 0%

distance of take-off during HCM phase.



3. Angular motion variables

1) The Angular displacement of lower leg(hip, knee)

Angular displacement of right-hip showed more extended pattern in the 0% &
+7% distance of take—off than that of the -7 distance of take-off during RF-TO
phase, after that, more flexed pattern during LF-TD phase. Angular displacement of
right-knee showed more extended pattern in the 0% & +7% distance of take—off
than that of the -7 distance of take-off during RF-TO phase, after that, more

flexed pattern during LF-TD phase.

2) Titled angle of anterior—posterior of trunk
Angular displacement of anterior—posterior tilting of trunk showed the most stable
in the case of the 0% distance of take-off and the most extended posture in the

case of the 0% distance of take-off during LF-TD phase.
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