HSoretodf, 2014, M253, HM4Z, 680-689.
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2011 AFAASSAFANI] bt bzl 71737)
/SRS A1 2FHA 29 v 2y

Y - EAE (Bl=A2X0NLR), olBS(0|3todRiTstn), HHE(HE=s47(Y)

o A7 2011 HTAASSAFANE] FAb FhizelH71771¢l A7het Aol B71715 Aol 7t 7<)
e ¥R ofgA QA e 7 dotiy] e sdskit. Al A& 8% (Gl A7) st
9 715& 5l TH(G2)o] Azt Harlss @ A71E tdes 22k, 3k Qe & AAlskslt. B
o vy e eFE Abgste] 60 Hz2 9 3AtEE sista, tAlEeldetsitt. Butterworth 27 495
ZE (AhdFote 10 Hz) S AHSote] dA2E H8eta 2ot s A2 & 7 Ade S3Es 4
oA & A, 24 A3, 2F WA e 25 9 11-6 m 2573 9 271 Glo] G2ET
=0 2o @AM Glo] G2EY FHEE fEo] Aon mopz (vle] HIste Zte) 7t o] A AA

= 7l @AM = Glol G2
o sESE7 gAldor gov, fASEE AUE 2 e 7 AUE w2 il €539 27

woll Glo] ol =k 4 W Ao AtgdT

-

N
)
2
|
ox,
o
[t:7
rO
&
o3
=
-4
iz
)
N
SNE
_Sa\_'

Foof: @A AhEeld7], £5I4 B4, 2011 tHAAS AN

SPygtE 20119 TAASAAASEAYE S A T=%(take- off), Al T*2]7](pole b
A o 37] (pole straight)9] 494 F+EF2 o] 713 ¢

to i AA 3t) FALZZOMES T §X|5}0]

23X 2 73 kel A A ATt HE 778 SHAA o] Q&= Ut}

FEvete] §4 A7l AA FEde B2 Fat ZFFAAME AU E B gl T84S Y0

Aes FRlste U FAT, 349 U3¢y A8 2 £YETl 7|23t #AE Felsle s A7

AN S vES AN A S Bl S 2 TEe %, 2012; Adamczewski & Perlt, 1997; McGinnis,
e dtke o7t slow, AAl F 59 A7) 71ES 2004) ¢ Eok= FHat] gk F ks TR A o] 2}
et Agg 7eAsE g F dddvde s o digh A77F AP Ut (Linthorne, 1994). =

H
one Aga & & gt o BANNE oIF £ Aue] B A7E 394

Linthorne & Weetman(2012)& =¥ 7] o2 st FHEE] 2 o 2m/sect UL
S SN 5 T B3 52 FYPo 93 FHoE (Angulo-Kinzler et al., 1994), AWz} AA7} o] F
g9e)7], 2 593 I uE de sFdM e Ax < FA9 o5 %= 18°8 st tHLinthorne, 2000).
o AR B2 Fsfob stha skl th o SEAUA 7 A E st AR = HekE] = 3

A EAEIE oflifA] &4l tigh ATE v ZEH

= Fud 12014, 08. 27. b, & wxo] AdE 25 o BAste vhEa A

SRS Aeie] 54 elglel 6-10%9] oA o] B
« A7} A2k © 243 (moonjeheon @snu.ac.kr). stk B skl th(Arampatzis et al., 2004; Schade

~
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et al., 2006).

AB7HA] A G o] HgAFolM e FozeolH 7]
Ao 545 gty 3 L5 BAe FYsid
A AR A7) A Zste] AT Fde] 9l

Ak A7) AEA A0z Qlste] AU A

il gl

9% 97 wg Bea ek @A Ut
(Frere ot al., 2010). o= A3ke] th¥-ie] A7
24 -7—7&% 957k ARAA olBa] 238 A%

AAFA o] HuHo] Edste 7 EA e AR
/\}E%D} Bridgett & Linthorne, 2006: Linthorne
& Weetman, 2012; Schade et al., 2004: Schade
et al., 2006). Z22v H7+g F(2011)9 A9
T4 5(2013)¢ AFelMe 2011 HFAASIAF
AUl Bohe ol Azl S5, 295 45
149 A F0hE sk A A3 2ol 2712

2 HRE 95 4SS 712 BAS et Al @

_/l:_ol

2011 HTAA S A FAd S 7F el vl A 7H3
wo] 54771 AW eyt FEoR
HAE 78 tHKSSB, 2011). o2 E3to] A4

F39 7Ees B A ARE 4% & 9ld
2 7137} At kA § fﬂﬂra} A9l fratet 7
& FTe Basta glon A g A A5E
o] AzE obA AAEA g 9l

old] ¥ AFE 2011 TAIAS “¢L
7het dAb AdelH 7] T Al 71&E3
Aot el A Hatg] 715S B+
oz AzolHr] 77] A 3t
AABte] 71715 Jes F
58S TG ot 2 A4e &

&
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=
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AT AL 2011 B FAA SRS F o) 27
i Aels7) 45 15802, A4 159 8
ST ()T GloZ H71), AN A5 7]

ol
L

A0 dA ol H A7) $4/E9FAF A771%e) £ 29l ww B4 681

2 Ho 9

O
rlo
— o

X

WAL 38 B2 A 4%, & T AFE

(o]F G227 #V))e® AAsAY. Gl
.8310.06 m, 98& 28.63+1.77 yrs, th3]7]1=
< 5.81+0.09 m °IAth. G29] 2172 1.83+0.07m, &
30.14+ 4.41yrs, 3712 550+0.12 m&
Meld AEREe (F 1)l A s

-li B>

oot o > fN K

o

E 1. G12 G29f AAME} o3| 7=

RE g el A=
¥ =2
T @ m e )
Wojciechowski _ _
(POL) 1.8 26 5.90
Borges -
(CUB) 2 1.78 29 5.90
Lavillenie
(FRA) 3 1.76 29 5.85
Michalski
] (POL) 4 1.89 27 5.85
Gl Mohr
(GER) 5 1.92 29 5.85
Filippidis -
(GRE) 6 1.88 29 5.75
Didenkow _
(POL) 7 1.80 28 5.75
Silva _
(BRA) 8 1.78 32 565
ot 1.83 28.63 5.81
+ XA} +0.06  +1.77 +0.09
SAWANO
A7 1.82 35 5.65
(PN ?
Holzdeppe _
(GER) Al10 181 26 550
Bergius _ _
(GBR) Al2  1#4 25 5.35
. Lewis
G2 (CBR) B6 191 29 565
Lukyanenko
(RUS) B9 1.89 30 550
Lanaro _
(MEX) Bl1 1.83 29 550
Yurchenko -
UKR) B12 170 37 5.35
bR 1.83 30.14 550
+EFHA} £0.07 #4441 +0.12
oA HR}

2011 tH7AIAIS S 3ol Z7teh dat Ao szolH 7]
dAz AN 737 GAAEE L7 Yol 5 v e
FHlete #FA o AA|g & Fddaitt. FdlEelH 7]
A7 AT BFEE Yo A==, Cam 1
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7 Cam 2+ 27842 2249 B3] S8 AT=9)
BF = 5] AXsiith F vt b etE 5718
7171 flste] 2 Sk <F 2-5 m TS HAAA 3}
%tk Cam 3& AFE 25 Fuko] SAFH 2A] 2
A ZGotes flE W] A5k, Cam 4+ B

TR 2T I FARY AR FAA] EYo] 7hEst
=5 BFE njE Fdd A Cam b= 25 ¥
g 7Eo R 5 10A] A Wkl AXste] AT
29 BFES = FAATH 2R FAMA] 29
T UEE WA SIATHE 1). o] F F3EA A=
et FR2o& 1x1x2 m EAA E(control objects)
6708 5 m M o2 AX|stgl on|, Eokgato] o] Fof
2]" H} bar) ©A4olE 1x1x6 m BAH &< AA%

0% 2t Zgstsitt. ol F Ak ArlzelH7] «idzt
*478‘7] e E ‘} on, &9 3 vy e est

Oz 1. chdgriEol MXIE
HIE|27to2t iR (2 7E S, 2013)

=
24

Xz

A BFRd 272 319 vjt] ol E Z 3l A7)
AL Vegas 9.0b(Sony, Japan)< AHE-dle] 2314
3 B4 L YA e s wsksigltt 534 E"—‘ﬂ
< 938t Kwon 3D 3.1(Visol, Korea)< 283}
tAEtel A (digitizing) ¥, 9549 dAEE 22} AY
E312¥ (Butterworth second order lowpass filter)
£ ARgste] HEs19) (smoothing), A F3(cut-
off frequency)® 10 Hz=Z 424319t Bridgett &
Linthorne, 2006).

A e 23, &9 Ad FEer], A 97,
AHA =2 -—TL:EO}OE](Frere et al., 2010; ¥ &,
2011: 2013) oMEH R FjslAtt. 23D = 27|
#2H(touch down; TD) ¥ =22 (takeoff: TO) 2.2

TEot L, EoFtACM e npA e 2Elo] 2] E 2 (last
touch down: TD1), AUE & wxo] L& 52 (pole
plant; PP)Z} npx|2t o] A HoA "ojz= £1t

o

pach, Ao e e

(last take-off; TO1)°] %3
wpR) g 22 ko] wokstE SHTE Uiz AU

H A& <7 maximum pole bending: MPB)7F4] £33t
o 22l Al HrieAe Aot A2 R
o] 5 ukE dr] Hall AAFAol 7MY Eo] et
A -l & w7t (peak height of COMV: HP)C &
Zo| thA] 2A HA= TZHpole straight: PS)3 E&
=& T{Hpole release; PR)°] LT} 2) =),

Run-up D1 3 TO1 N
a8 2. 2472 % o[HE Ho|(Frere et al., 2010)

A Arieln] A7) 1% BAS fst] £ae

.
o, % 29 ¢, 3T 13

% olEd A : T o) EEE,
& ko) np| e mopdzbx| o] Al Wl thejA = 2
A 24 AAskgth 2ela 2o dAle A = A
A S5, AT AW o] FE B A&, A
e Z W 25 £30e Ao} AHo] o] e 4
(PP Zt%) & 32HdeA = AAlstla, dd 75271
2 57] @AM E e 23 4%, AAFA Y 73
g A S Wl disf 3ad FAEA S A
o Gl19 ¥4 Az Fd 520119 d72HE
AR-g-aiTt.
SAH AN

Am A Bote] &9 AAE 59 Ane
SPSS ver. 19.0(SPSS, Inc., Chicago, IL, USA) £4
X2 &8s Ve AE AN, Gl G2

Ak 7 B E YA SYITE Aol AZ( mdependent



2011 HF-AIASEAE

~test) S AAIBIT. ©] W] FoFTe p( 052 4F
=

A7 At

2 A7E AA And /1S DA% 255 4
2997 271714 54 shetebr] Aatel 2011 BT
AAS TS daF 24 7719k A, BZ dlA 2710
G A55el 229 2 349 GREAL AAla
ov}, 47 Ashe 27, =%, Ao TR, 97
2 FEeel AN

A3 A JiEol A7) $H/ESRAS A% 259A a9 v #4683

mlo

% 23700 258 128 AQoyy wot
9 A e el AR WAA ol 5AE oJua,
G12 34.00£1.98 m, G2& 33.15+2.61 mE ©]&3l]
Glel % 25727 2901 BAACR 4918 Aolg
Holn] gt 2% @A Gl 28 4+ 1750+
1.41 step, G29] 28] &&= 16 00+1.53 step® G19
28] 7h o) BYkH(p(.05). 25 AN BE 28]
dol= Glo] 2.10+0.11m, G27} 2.07£0.08m=
g AT wGow A% A A8H 2 BEs
AR AN % AR ol Aol ehiA] 2
st

Al 2704 #
e PReNE 49 £5E

7le F2= Tl

=Y
s
T
[
il
)
FiN
o
fu
&
B

= z* ] 2~ 1]

Gl G29l & 25702, 2] & B RE R BR g 5 Sim g a 116 m w2 2BAE, B uael So
Agdie] v 2 T Feke] o] AaE (£ 2)l 2R H2lel 7|SEA W SYUEE KolHE Hot
AATeE R

= (m) (step) (m/s) AZ** (m)
E 2. Gl G29 AE, & =FHE|, A" 5, BT EE9|
Jl2EA U SYEE FolHE At Lo 18 905 40
2 5% 20 948 455
o A% FolE 2dg WE APy
TE () Af(m) (step) BE(m) HE(%) 3 5% 18 963 479
1 1% BA 16 19 1059 a2 58 18 909 451
2 178 UM 20 2.27 1275 o 085 16 9.05 447
3 176 3359 18 2.10 1193 6 575 13 9.3 380
al 4 189 34.20 18 2.14 1132 7 575 16 9.09 448
5 192 B2 16 2.23 116.1 8 565 18 931 445
6 188 I3H 18 2.08 1106 W+ 581 1750 9.26 444
7180 3342 16 197 1094 EEAZ 2009 £1.41 +0.22 +0.28
8 178 3043 18 2,03 1140 AT 565 16 855 380
HF: 18 3400 175 210 1145 A0 550 18 923 430
EFAUA £006 198 +141 011 +6.67 A2 565 5 a1 118
A7 178 3700 18 2.06 1157 @ B 56 5 903 197
A0 176 ?6.90 18 2.05 1165 B 55 6 - 206
S R B
: — : ' B12 535 14 9.34 433
B9 180 3143 15 2.10 1167 -
HF: 554+ 1600+ 891+ 415+
Bll 189 322 1 201 1063 °
6 0 % EEAx 01l 153 012 0.20
BI2 178 3115 15 2.08 1169
HAg: 183t 3315+ 1600+ 207+ 1136+ ¢ 874l 208 1950 2036
EEHA 006 261 153 0.08 584 p 000§ 041t 049t a4t
0306 1062 2085 0597 0.261 % Glo] e 78 20119 A7A}E AT
D 35 e o4rt 286 401 « Z AR BE 116 m 77 U FHEEE ou|g

¥ Gle Ag5E
t p<05

A S0 A7EFHE A

wx F W9l Zokdziz| o] AYE ofn|gt
T p<05, § p<.001
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H(Ferere et al., 2010 #% &, 2013)= #H Zrll= G134 G2 7t 2bo] & YehlA] &kt 28y
A a ot F kel mof Wx| o] Al E #45) TO1 <319 AAFH % SEe Glo] 8.24£0.56
o (& 3 A 11-6 m 7+ W FHEEEE m/sZ G29 9.60+0.71 m/s Bt} 2& AHE B0

G1°] 9.26+ 0.22 m/s& G29 8.91+0.12 m/s 2t} o, BAHCRE Fo3 Aol & HATH(p(.01). TD2%
=on, BAACE frofet ato]E BATH( (.05). TD1 &3] $5E Gl19 G2 2 BAF R o3 2}
E Uro A T EoF WA 9] Agl= G117} 4.4440.28 o] 5 Holz] ¢kt A TD13} TO1 ZtellE Glol
m, G27} 4.15£0.20 m=Z G1¢ A7} ¢ Ee 0.86+0.43 m/sZ G292 -0.83%0.71 m/s Bt} =&

SARCRE o8 Apo] 7} YERITH(p<.05). °]& &l A2 JedtH(pd.001). o)8d Zdae= g19 A4S
G194 Y £EE G2ET B9kon =oF A4S 2K ZokHA| o] £ 45 E TD2-TD1-TO1S AYHA &=
o} gt Aoz st oy G29l 45 Th29} TDMVM

79 Sre gasatrt 29 £ TO1dA &

E4E& B9V wEeltt,

A2 o] wok —}Eﬂ' PP =& (& 5)d| A|A3IA
EoF Gl = mpx| e ko] 2|9} 1 & X Hof| A "ol

JuN o s . TDIAA G1e) =%7e 5.18+2.67°2 (29
A= el el RV, o TAINE AA g 5os 9 poert BT (p(.05). AT TO16IH =
349 £34s, A2, PrAE g,

= . 7} q 25 G119 Tkl 13.71+2.73°2 G2¢] 21.57+2.15°
Srgt oEd ‘} 15 xﬂ M%% 1 TD29Jr TD1 &

T 4. AAZA £ 20| J|2EH U ESAUFTE Xfo|AS E 5. MAEA zokzt 9 PPZte J|&EA Y SEREE RO

Zin} (&9 : mfsec) a4 &dnt (9 : degree)
aw T E= 2ol an =opzt PP

TD2(1) TD1(2) TO1(3) (D-(2) (2)-(3) TD1 TO1
1 9.10 9.03 816 0.07 0.87 1 5.9 143 25.8
2 952 9.19 846 0.33 0.73 2 10.1 19.0 265
3 970 947 9.01 0.23 0.46 3 37 10.0 238
- 4 9.03 9.06 857 0.03 0.49 al 4 30 143 281
5 883 9.13 754 0.30 159 5 57 144 269
6 943 869 756 0.74 113 6 15 107 30.8
7 9.13 9.03 781 0.10 122 7 45 135 2.3
8 9.27 9.15 877 0.12 0.38 8 71 134 236
Bt 9.25 9.09 8.24 0.16 0.86 B+ 5.18+ 1371+ 26.35+
FFAa 029 022 056 030 043 Rk 267 273 235
A7 986 852 897 1.34 -0.45 A7 -14 24.0 283
A0 940 9.36 9.82 0.04 -0.46 Al0 5.7 24.0 282
Al2 816 884 10.84 -068  -2.00 Al2 31 193 216
& B6 920 869 991 051 -1.22 G2 B6 0.4 22.2 282
B9 977 845 9.12 1.32 -0.67 B9 56 219 282
Bll 854 8% 8.76 -0.41 0.19 Bl1 2.6 184 302
BI2 953 856 9.80 0.97 -1.24 BI2 17 21.2 259
Bt 921+ 877+ 960+ 044  -083z Pt 252+ 2157+ 28.08+
EFEA 064 0.32 0.71 0.82 0.71 EEHA 2.60 2.15 1.26
118 2222 9629 -503  7.339 t 2.209 -13.650 -2.379
P 455 034 000§ 316 000§ D 034% .000§ 027t
¥ Gl9 ARE A 5019 AFA%E A ¥ GlY A e HY SIS ATERE AES

§ p<001 T p<05, § p<001
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(.001). PPZHEE AU Z ulro] 28 ) Zu gt A
wol o] ZAEZA (Gl 26.35:2.35°% G2
28.08+1.26°Htt B Yepgon SAHCR fofg
Aol & BATH (.05).

O FR27] 2 mHI| BHA

A TR 2 97) dAe 2ok 98 v
o] Ao A Wzl T AAFA ol 7 =& A
Ao sle 7] 3 o] P = G113 G2
o] 714 ztol & A7 Y5t AATH FHEE
FAEEE FA (X 6), (& Dol AT
o7k 70 Bel #5820 MPB AlA A G19] A
AFAY FHEEE 2.95+0.46 m/secE G29] 1.39+
0.41 m/sec Br} E¢ton], BAHCR fofet Aol &
(p<.001). FF21x Aozt 2A HA+= PS Al
xt] FHEEE G1o] 1.6620.30m/secZ G22] 1.72+
0.16m/sec Bt} @gtoy BAHCR {ogt Apo|=

E 6. AASH £ S50 JeEA ¥ SUER Mo[AS
2zt (549« mjsec)
T MPB PS PR HP
1 344 171 1.65 1.13
2 2.85 2.00 1.56 1.49
3 2.86 1.70 1.30 1.15
cl 4 2.35 1.37 1.27 1.05
5 2.86 2.04 194 1.55
6 3.80 1.40 1.28 1.07
7 2.58 1.80 1.46 1.16
8 2.89 1.24 1.23 121
B+ 2.9 1.66 1.46 1.23
EFHAE +0.46 +0.30 +0.25 +0.19
A7 1.59 1.90 1.44 0.38
Al10 1.14 1.78 1.25 0.63
Al2 1.37 1.39 0.53 1.79
G2 B6 1.93 1.76 0.92 1.57
B9 0.65 1.66 1.25 0.67
Bl1 151 177 1.24 0.19
B12 156 179 0.79 151
Bt 1.39+ 1.72+ 1.06+ 0.96+
EEHA 041 0.16 0.32 0.64
6.242 -0.508 4.141 0.969
P L0008 078 .003% 185

FANE] G2 AdEelH7187] +/E AT A7171€9 #5329 Haw 4 685

e Eth vkE d7] Y8l 2 F= PR £
FHEZE (G1o] 1.46%0.25 m/sec, G27} 1.06+
0.32 m/sec® Glo] uj¢- wWTH(p(.01). Al FAlo]
7V =& HP td+ G19 94557 1.2340.19
m/ secZ G29] 0.96+0.64m/sec BT} Wgtov} B
HOoZ fogt Aol & HolA = ¢Skt 28y vtE g
7] Y3l M= HP £itoll® o= H & 327 2 a3t
4 5, 2013)E "M G129 4% 1 m/sec ©
de FHEEE FAYE 240E voA & et
=3

(& Dde G13 G229 /\]Xﬂ A FAEEE A St
ATh MPB 7, G19 34 5= 2.44+0.35 m/sec
2 (G29 2.7440.35 m/sec ET/]' ko (p(.05),
G19 A% PS sito+ 4.72£0.36 m/sec® G29

3.64+ 0.48 m/sec o} =3tH(p<.001). Wt G1
o A & FHESEE AR E Ao g#de =

sfato] PS ¢t = FHEER aﬁﬁyl ﬂrﬂ} &
4 9tk PR €39 % G1Y $¥<E5E 2.390.55
T 7. MABA £ szo| J|2EA Y SUEE Ao|HE
Zat (T4 : myfsec)

T MPB PS PR HP

1 217 4.33 3.29 0.27

2 2.86 4.33 151 0.34

3 2.26 5.20 262 1.09

Gl 4 242 4.85 191 0.38

5 277 494 2.70 1.03

6 2.07 454 221 0.48

7 2.86 474 217 0.34

8 2.07 4.85 271 0.02

Pt 2.44 472 2.39 0.49

Edxr +0.35 +0.36 +0.55 +0.37

A7 2.14 348 243 -0.21

Al0 2.83 3.00 1.06 0.08

Al2 2.73 4.49 1.65 1.4

G2 B6 317 324 0.07 -0.08

B9 291 3.79 0.45 0.08

Bl11 2.41 3.71 0.77 -0.06

B12 297 3.79 1.16 0.00

B+ 274+ 364+ 1.08+ 0.24+

EFHzt 0.35 0.48 0.78 0.71

t -2.303 8771 5371 1.649

P 030t 000§ 002% 075

¥ Glel ARE 7Y 519 A72nE ALeg
¥ p<01, § p<o01

¥ Glel ARE 7Y 519 A72nE ALeg
T p<05, ¥ p<01, § p<.001
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m/secE G29 1.08+0.78 m/sec 2t} &on E4
Ao g o8t zo]E B ok (.01), HP &3tdle
Ak 7 Aol 7 YEhA] &gkt

o] tteke A71I71E agle I
2t o] - et A 2tE AA T ZArgE Al
77180l Afe]& Holn, o]zl Ao]7} o Q9ld|
71d8te7t ol ] glste] & A= 2011 o+
AASEAFAN S Aol &3 AFET dladolA
Az 7155 Bl AFE gt e g A S AAe)
3, 1 ATRE AAG F AGAF ATt} )
Aot

Z2FHAGA F 28 FE Glo] 17.50 stepl&
G29 16.00 step Et} =2 A= Yo U(p
(.05), 2009 HEAAASFAFANS 27719 3
I 18.22 stepl ®l&] 7Aistch. o] A7= 11-6m
T SRS} #HA o A E Favt o 25
T2 FHETE G10] 9.26 m/secE G29 8.91
m/sec BTt @As] =goH, wEANI 9.18
m/secEtt E=ITHIAAF, 2014). Adamczewski &
Perlt(1997) & dA 4459 AATA £3E559) 7]
= Abolells A#HAA (r=0.69)7F ¥lw A Evta Ba
afo] ¢ Sxo} Arig e #AE e vk itk
2 dAFgE G119 $38E&%=7 G2ET 0.35m/sec
w2 A3 Hol JFzH(2001)0] AAIgH APt
Aete 4742 eyt £ A2 RE 2oF A
Ade Glo] 4.44m=Z WEAWS Y 4.22 mEt}
FolA meket Aatz: UeEHIAAF, 2014).
At FAA ST A e Aee
T QA A8 = Fola FEAHQ S uig
=
A

o
fu
e
n)
o
oSk
o
=
N,
=
e

ke

El

Q]
=
)
kil

[e)
I8kl Bk W Aol Toket Ve EAS B
F Aor BEAF
Angulo-Kinzler et al.(1994), Gros & Kunkel

£ h PN

(1990), Linthorne(2000), McGinnis(2004)& =2k
AN e FEEEY] 5T Tokztel gigt AFE 8t
At} Gros & Kunkel(1990), Angulo-Kinzler et
al.(1994) 1988 Meedyz 19924 22
Uedy gude|2ES Yo R FHEEE HA 6}
o ¢ 2 m/sec?] ol Tt Bustgitt, shA v
2 dFME G149 TD1¥ TO1Y FHE% Aole
0.85 m/sec® AP At} afo] & BT}, o]t
Ao Yol =7y Z utARRE Tok WA <
AglelA 2-& 4 318, Linthorne(2000)<] A+
oJsld HA | mefzbe 18°2 A|Asta 9o E <
TFolM e G1¢ TO1 Al =2h2 13.71°2 A g
A ARG HA o] mokztits E AfolE Bl Eg
A=t vpel o] B AFelA #A% Gl & uha=E
HH Tof WA ARle 4.44 mE HEHN I
4.22 m Bt ¥ XA zoket Aatel oA T3k,
s A ket G119 4

£ % o] &3}7] fste] =&
W XA e mekzto 7 utE FEl Ve S
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Kinematical Analysis of 2011 Daegu IAAF World Championships
Men's Pole Vault Event

Kyoo-Jeong Choi', Je-Heon Moon', Kyung-Ok Yi®, & Bum-Chul Jung3

'Korea Institute of Sport Science, “Ewha Womans University, & *Korea Association of Athletics Federations

The purpose of the study was to investigate the relationship between the different kinematical variables with
respect to the records and techniques performed by the participants during the 2011 Daegu IAAF World
Championships Men’s Pole Vault Event. Subjects chosen for the study were 8 male athletes who were selected for
men’s pole vault finals (highly skilled group) and 7 athletes who scored lowest record (skilled group) from the
men’s pole vault qualifying round. Personal best record of the each subjects were chosen to perform two
dimensional (2D) and three dimensional (3D) video analyses. The data were obtained at 60 Hz with the use of five
video cameras and digitizing was performed. Kinematical variables were calculated after smoothing the data using
2nd order Low-Pass Butterworth filter at cut-off frequency of 10 Hz and Independent samples #test was performed
to test any differences between two subject groups. The results: during the run-up stage, the horizontal velocity
rate of the number of steps and run-up phase was obtained higher in highly skilled group than skilled group.
During the take-off phase, deceleration in the horizontal velocity rate was observed in highly skilled group than
skilled group. Distinct technical characteristics of distant and lower take-off of the take-off angle (angle of pole
support) were also observed in highly skilled group than skilled group. During the pole bending and releasing
phase, horizontal velocity was generally higher in highly skilled group than skilled group. It is considered that
highly skilled group was able to jump higher as the vertical velocity during the pole bending as well as release

phase was much higher in comparison to the skilled group.

Key Words: Men’s Pole Vault, Kinematic Analysis, IAAF World Championships Daegu 2011 KISS”



