Korean Joumal of Sport Biomechanics ISSN 1226-2226(Print), ISSN 2093-9752(Online)

ore [0) O 0] OMEC! C! .

Vol. 21, No. 5, December 2011, 645-652 http://dx.doi.org/10.5103/KISB.2011.21.5.645
http://www.kssb.or.kr

2011 hFAIASAFAN S Gilde Type A7) =449}
A5 1, 39 Aoe] 2554 Hlagy

AW A QS - ol g - AU - AT - s
LG NG AT CDTEENGI L] IEEER RIGANIEE SR

Cormparative Analysis from Perspective of Kinesiology between Korean Athletes and Gold and
Bronze Medalists in Glide-Type Shot Put at Daegu World Athletic Championships in 2011

Chow-Hwan Oh' + Su-Nam Choi' - Eui-Su Shin' - Jeong-Tae Lee” - Ik-su Jeong' - Jae-hee Bae' - Seung-Bum Park’
'Department of Physical Education, College of Education, chungnam National University, Daejeon, Korea
*Division of Physical Metrology, Korea Research Institute of Standards and Science, Daejeon, Korea
’Footwear Biomechanics Team, Footwear Industrial Promotion Center, Busan, Korea
Received 31 September 2011; Received in revised form 30 October 2011; Accepted 23 December 2011

ABSTRACT

The purpose of this study was to analyze, in real time, the glide motion and release motion of domestic athletes and gold and
bronze medalists employing the glide technique for the men’s shot put at the Daegu World Athletic Championship in 2011. In the
glide motion, the Korean athletes had a relatively high body center and shot put heights and lager stretching angles for their hips and
knees. In the delivery phase, which shifts to the release phase, the Korean athletes showed slower vertical body center and shot put
speeds, and they changed the phase, to the release phase by using a small body angle. In the release phase, the Korean athletes
showed differences in their projection speeds and vertical body center speeds. The world-famous players showed high angle speeds,
which refer to the composition of the rotation force at the moment of release (body, hip, and shoulder line). In the release phase, the
Korean athletes did not have fully stretched hip and knee angles, which might have negatively influenced the vertical speed. Because
the Korean athletes showed relatively low projection heights and projection angles. it was found that they need to enhance the
muscular power of their, throwing arms and lower limbs.
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Gomi & Tauchi, 2008; Kim, 2003; Lee, 2002, Young & Li,

2005 EIAAI|E= AFFeR AFo] Fu, Yz
(Release)s=7te] Eol7} #8575 7150 TS F7] Wi

AV, AT s Aelzt 21 Ao] fraiH, AR
ol A Tkt AFAQ] a4 29, o8, §94, 223
HA7] 5ol #ofshks A §-8{Coordination) &2}l
o8} 3gkS Hh=Th{jeong, 2004 Ryy, J. S, Pak, J. M, & Kim,
T, S, 2011). E3EIR)7]0] AHEEE 7]%2 =7 E(Rotational),
ZEO|=(Gilde)71E2 rofAled thige dgsol =
o= 7)&e Mashe AMolthRyu et al, 2011), Zeol=
AL sEje} Fgo] 2qE FHIAMAN FES FHHoR
ARAA AT FBEEE SR THEAIA A9
TEFE Ak TIEE FAY 71e71¢k A9 XWP“H
ue} Setol=e) 2310] Gebd 4 Q7] Wil F2e] A%
°] F23HRyu et al, 2011). DeH FHE %E}OlEOM
A AAY e & T WE FA9} HEe] e
slg] B4R =k A8Tansition) 543} dej2z o]Fo]
7 o] thLee, 2011; Ryu et al. 2011). T3 AR 7)= 2
gole s dEjue] I A&sds B del= &3
o] FARgol, FAME, d8jal FAKEETL o3 aQlow A
Skl Qlth(Lee, 2011; Jeong, 2004; Ryu et al. 2011). Glide type
=T E A5E A7 Ryu et al.(2011)9] AolMe= £k
AZ o] FAFAA Holue F8S Hilon, AT =
& 54€ Holon, Aitor we FARNS Hejd wet
w53, 2, a3 sXe A 237t eEE AR B
Aot d=aat 57152 1886 m(Hwang in seong,
2010) = oprlotst AlA 75T B ApolE HFaL Slrk
w 7= 2011d o AASAAEAn S At iﬂtﬁl
7] 77114 7kt Glide type SRS (Hwang in
seong) 9} A5 19)(David storl, GER), 39}(Andrel mikhnevikl,
BLR) A<l B Al ABE A4E9] 53 wdE
< Hlal 48t 4718 S AT A ARATH 7]
4 Aol i3t WIS AAEaLA Sk

0. 9 44

1. 97 A

B A7e 2011 o AlAIS FAEg S]] &43 Glide
ype E3AA7) el A 1, 39 AGE iR
qsion, dpdate] 54 <Table 1>3 2t

Mz

Table 1. Characteristics of Subject

Subjects Results Best record Analysed
0=3) Country ™ (m) attempt
David Storl GER 21.78 21.05 6
Andrel
Mikhnevikl BLR 2140 22.10 3
Hwang In
Seong KOR 17.75 18.86 1
Table 2. Experimental experimental
Item Name of Product name Manufacturer
equipment
Camera GRDV3000 vC
Photograh
Control point V-TEK Visol(Korea)
Analysis Mation analysis .
bt Sofivree Kwon3d XP Visol(Korea)
2. 43 A
£ dgelA ARE 2wt B4 A= <Table 2>9)

o] A8t
3. AY AX}

B ApoA Fgstar #A% AAe 20119 i AlA
A5=Adigel] £43 Glide Type A7) =t FA
o A5 1, 39) Aol tig Stol= FAF FAREAS £4
3171 13l vi” L F1El 3tHE 30 frames/sZ AA A7E &
0310]. _9_1]:] /\]—H/Ho]] _L]O‘o‘]- 27+ J,]-_‘_ie 047] HEH <F1gure
>3 Zo] %0] 3m, 20| 3 m F 2 me FAH 5 HAJst
Stk 7hEe] AAE dEdM AT HES Vel B
NS ol 9] 29 sty on JHes FA
el 24 olF 717} e W 7 1788 AXeA 2P

ataact. A A AR = <Figure 2>} 2tk
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(Linked rigid body system)= <Jatict. AAEEA]4(Body
segment parameter)= Plagenhoef, Evans & Abdelnour(1983)
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Right foot toe take off (RFIT)

(RFTO - RFTT)
(RFTT - RP)

(RP)

Table 3. Kinematic characteristics at the (RFTO) event 1

Athlete David. S Andei M [vamgin M
seong SD

Vertical height CM) ~ 0.84 082 096 05
Ball velocity 454 434 a6 B

. 13

Ball height 127 125 138
Horizantal velocity 218
o 206 1.9 25 o8
Vertical velocity (CM) 038 037 0o O
Right pelvis angle 116
e 115 88 45 o

Right knee angle 108
P 104 110 w3

Till angle 69
Pl 64 7% oo
Angular velocity 186
pnion 159 %) T

m A 3

1 8% FEA o|AAA

<Table 3> X3A7] Glide typer3d AFEZ 25 1
9), 39)a%s IREASY] QET HEA o) AAYRFTO)
] $EH AnE e Aol AAFY FREEE
2 28X As 195 AT David. SGER)E 2.06
m/sE B3, 2% 395 AA$ Andrei. M= 1.9 m/sE &
T4 (Hwang In Seong)= 25 m/sE HSAth didA Hd
218 m/sE YER) B} AAFA) 4RSI 1 2
202 YeRith AAFAY $4&EE David. ST 038 m/s,
Andrei. M= 037 m/s, Hwang. 1. 5% 09 m/s& Eom, ¥
T 055 m/sS Hehl AATAS) $5, FASEANE A=
AE7E ddAeE ¥ E $55 UeRth AAIFA Y Eole
David. S 084 m, Andrei. M= 082 m, Hwang. I. S 096
mE Yehon, FF 087 mE Bt d=H57 2454
o] 7Fg =2 Al 'S AFsia ok 3| $7zo]
+ David. S& 127 m, Andrei. M= 1.25 m, Hwang. I S&
138 mE HS3, Wit 1.3 mE eI O, didae] 23]
+3 ok M WA itk E8) g PadEs
David. S& 454 m/s, Andrei. M= 435 m/s, Hwang. I. S©
477 m/sE VEP oW, Hit 455 m/sE BT ALY
w2 P& 1 2 A0 e,

YEIs} BEo] o] 9= Fl) e ZEE David S
115°, Andrei. M= 88°, Hwang, I S& 146°2 Uglon, 3
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Table 4. Kinematic characteristics at the (RFTT) event 2

Athlete David. S AndeiM e M

in seong  SD

Executive time at Phase 0.13
! 016 01 (R

o 098
Vertical height CM) 0.9 096 TUI
Ball velocity 1058 1018 (R

. 169

Ball height 174 171 163 oo
Horizantal velocity 1.42
o 098 097 23 o

Vertical velocity €M) 176 179 098 o
Right pelvis angle 158
o 166 162 s

Right knee angle 151
o 164 159 2

Till angle 89

% % % no Y
Angular velocity 185
runk (degls) 180 216 160 53

7 116°2 RYr) <Figure 4>ol4AY ATH5e) 9=
w7k 77 A4 AAE Ao Ye. slE e} g7} o
FE 5 FERH U3t 4%E David ST 104°, Andrei.
M= 110°, Hwang. I S& 111°& el on, I 108°S B
o g 95 5 45T 7P 3A AR ESI

TR g A tg 7Y AE(T, angle)s
Daved. S&= 64°, Andrei. M= 74°, Hwang. I. S& 70°8 YER)
on, i 69°5 UeRE F%5 td A44EE David Se
159 deg/s, Andrei. M 252 deg/s, Hwang, 1. S& 147 deg/s&
Ueh) 2% 392 A3 Andrei. MAG7L B1S 317)-0] &
ol Ug ATHoE A1 2 A5ES BT Qov, @

571 250l te 2571 A1 A el

-

2. 289 SR o|AAA

<Table 4>& E3HA7] Glide typetrd 9] AFEZ 25 1
9], 39 A} gAY o8 °L%X] O] ZAH(RFTT)
A9 &3 A5E YERH Zlolth AAFA FHEEE
Wi 28677 2% 192 A David SGER)E 098
m/sE B¥, A5 39S AT Andrei ME 097 m/sE 3
T4 (Hwang In Seong)= 23 m/sE RESth tidAt Hd
142 m/sE UEI S35t AAlFAY &) 7P 2
Aoz et} AAFA L F24 5= David. S& 1.76 m/s,
Andrei. M= 179 m/s, Hwang. . S 098 m/s& EoH,
Bt 151 m/sE YER Andrei. MAG2] AAS4A &=
7} 7V A depsth 23 RFelA Q28 FEA o]A|A|
Ol X(RFTO) 8% $HeA] o] AAIH(RETT) 7A€ Phase 19]
FAEL ] Wal= 25195 AA8 David. S& 1.39 m/s9]
3718 293, 4% 398 AAS Andrei. M= 142 m/s9]
A&w ol Z71= etk Alde g Hwang. I S= 008
m/sd S7HS HAFoEN FAEES Wile AY gl
A%E 1Ytk 25 19, 39 A5 XS o= F
gz TR % %ﬂ A AAFAY] 74 o] &=}
2 Aoz ey, o]y Has gz A T3&To|
SEFE A HNZ 5 Sle ARE B 4 9lrh Phase 19
228X David. S 016 s, Andrei. M= 0.1 s, Hwang, L S

E 013 59 o= FHoIMY] 287k HYon, At
Bt 013 s9] A RS Yehith

AA)F4 9] #0]= David. S& 096 m, Andrei. M= 0.9 m,
Hwang, I S& 1.02 m& YERIOH, 3 098 mS HSth
Skt AAFA 0] 7Y w2 AdEHldA dEz sRe=
AgE 1 e AAE BedFa 9loH, Phase 1914 B 011
me AEE WIS BHyom dEMS4e AAFA o7} 7}
& =A UERTE T3] F2%ole David ST 174 m,
Andrei. M & 171 m, Hwang, 1. S& 1.63 m& EoH, Hit
169 mE UeRATh Sh=rdgee] 23] FAzol7t 71 YA
Uehdk

X3 tist 4L EE David. S 1058 m/s, Andrei. M
+ 1018 m/s, Hwang, I S& 752 m/s& YERoH, H
943 m/sE HYTE HUHoE il 23k FAET
7} 7V GA YERo ], A% 19)(3.05 m/s), 3$1(2.66 m/s)Al
Fo} 23 PAIET9] AolE HoFal gtk

<Figure 55049} o] A4 F419] $H&TE David. S
= 098 m/s, Andrei. M= 097 m/s, HS= 2.3 m/sE UERY
on, Bt 142 m/sE Rk AA| T419 2845 David.
St 176 m/s, Andrel. M= 1.79 m/s, Hwang. . S& 098 m/s
£ yehlon, 3 151 m/sE Btk tE9 550 o]F+=

e rr
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= W] ti¢ Z%=E David S 1666°, Andrei. Me
1624°, Hwang, 1. S& 145°% Uel o, B 158°% 2tk
Phase 19|49 &wbzte] wiske Awism 19)(52°), 39)(74°)4
T ARE dede] 23S Hola sloy dsilae A
oz zte] 7K1 A9 fle Z234E vehlth sE s o
7l olfe 5 FEHHY g 4%E David. S= 164°,
Andrei M 159°, Hwang, 1. S& 132°Z H.3.0H, HiF 1516

£ Uehl e, 191(60°) st 34(49°) dre FE70] A
d sz 2as Byt d=dae A es s
s} A1) 2% Byt

FHZ g A oig 7Y AT, angle)

David. S& 98°, Andrei. M= 99°, Hwang, 1. S& 72°8 ®.4
o, B 89°5 UEith FEl thek 2 é = David. S&
180 deg/s, Andrei. M= 216 deg/s, Hwang. 1. St 160 deg/s
S Yehll 4<% 2915 24X Andrel. M 457} 550 dig
BAiFo 71 & AEEE HolFal ok

rok

Horizantal velocity

Vertical velocity

Figure 5. Horzantal, Vertical of velocity
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<Table 5> X3HA]7] Glide type 3] AFEZ 4% 1
9), 39) BFulEFe) B2z A $EGE 422 e Fo|
o AASA FHEEEE @A T3AY] 2S5 195 A
David. S(GER)= 118 m/s& ES1, Zs 39E A
Andrei M= 138 m/sE =41 (Hwang In Seong)= 141
m/sE Btk A Hit 1.33 m/sE YER 3447t 4l
Ao FHE%7 7P 2 Jog veigth AT
&L= David S 103 m/s, Andrei. M 122 m/s,
Hwang. I. S& 092 m/s& Hom, Hit 1.06 m/sS HERN
Andrei. MAG9] 2AFA e FA&E7} 71 & AoE U
ok AdAoR e FHEET MY B2 s B

- 8 WM LEBW oeA] o] AAF M (RETT) &

P
TM

Table 5. Kinematic characteristics at the release event 3

Athlete Dwid S Andei M M08 O
Executive time at 0.56
Phase 2 0.08 0.06 0.08 001
Vertical heightCM) 105 102 w5
release velocity 13.09
) 13.96 1337 11.93 Lo4
release height 2.19
(m) 227 22 2.09 009
release angle 355
(deg) 372 357 33.6 18
Horizantal

velocity(CM) 1.18 1.38 141 1.32
Vertical velocity(CM) 1.03 1.22 092 1.06
Right pelvis angle 156
(deg) 169.2 152 149 109

Right knee angle 145
(deg) 153 148 136 373

Till angle 9
(deg) 102 105 2 68
Angular velocity 330
pelvis (deg/s) » 32 B0 gis
Angular velocity 79
shoulder (degfs) 830 830 M 95
Angular velocity 126.3
ok (dogl) 132 127 118 16

o

2|2 7}A]9] Phase 298] FAEES] ¥ishe AF19E AA
David. S& 073 m/s9] ZAE HYy, 2% 395 AA3
Andrei. M= 057 m/s9] FAEESY Has et 251
9], 39 A4t AaE Arele WHiE Hwang L S= 043
m/s¢] F7HES HolFoRM Jehols § = %Z—}EE
AgH o) FAEEY A7)7 AF o E AR HArRte
A Jepd AL B 4 Ut} AAFAY Eo]= David. S
1.05 m, Andrei. ME 1.02 m, Hwang, L. S& 1.07 m& YE
on, Hd 106 mE B =457 AATA ) 7 =2
FEeA gz F&e] o]FR geS ¥ F Utk
Phase29lA+= David. S& 009 m, Andrei. MT= 006 m,
Hwang, 1. S& 0.05 m9] 458 AAFAY Fol5 Bt
]2 A] 2=ol= David. S& 227 m, Andrei. M= 2.2
m, Hwang, . 5& 209 mE YERCH, 7 219 mE B
o ] gEjz Al FAEol7E P WA vElTE 8
Yz A BASEE A4 EHEAY] 1S 1Y 2 938
PAE SeQleR 288 4 31t David S= 139 m/s,
Andrei. M= 1337 m, Hwang L S& 1193 m/sE HYoW,
B 13.09 m/sE VERRTE Ao ghaide] dejz Al
&5+ David. 5203 m/s), Andrei. M(147 m/s)d59} B2
AolE B om  <Figure 6> 49} o] thA|F oz Az 19]

-

;
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BEA7) AL FYSE S 27} 2

AL B Qo
Pz Al BAEE David. S+ 37°, Andrei. ME 35°,
HSE 33°2 How, I 33°2 uvehdt Aoz

Hwang. I S9] gz A FAM}EE
FAMZbo] wre 2jo|E K.

HiEe} F5o| o]F= 95 Wl Ulgt Z=% David. S&
169°, Andrei. M 152°, Hwang, 1. S& 149°S Rglom, B
156°5 LERoH, Phase 291419] Zubzte] d3le 19)(2°)«=
AeE WalE By, 390140 Zo] A 2E R
Hwang, . S& 4°9 4c¥ 4745 EAAT 2oz A4

19](@), 3912 dsuet

Al Agge] Fefol= § dej= Fo AEd o, vt
| AHE 7o A7|Hrke oF 1520°7F #& A0 e

Mo aiElst dEsl olRe $3 RERd d Zee
David. S+ 153°, Andrei. Ml: 148°, HS= 136°8 293,
T 145°5 Uehlen, d=dae AR Aerd i
S= AE 7o) H& eﬁ—ﬂ HTh

TR g Al tE 712 AR(Tl, angle)=
David. S 102°, Andrei. M= 105°, Hwang. 1. S& 92°8 UE}
Weow, B 9°5 Vet 5ol tid Z4<=E David. S
+ 132 deg/s, Andrei. Mt 127 deg/s, Hwang. 1. S& 118
deg/sE HAom, Hi 126 deg/sE YEMALE A% 1915 A}

A David. SA57}F &5 e A4 ez 713 & 45=
2 el

o7 #H tist 25 David. SE 830 deg/s, Andrei.
Mt 830 deg/s, Hwang. I S& 739 deg/sS HJoH, Bt
79 deg/sE YUET

uides fse] opl Bl e AAH A
ool Hs 4ok He RS 2 4 9ok

It tiE 245 David. S& 399 deg/s, Andrei. M
312 deg/s, Hwang. I S& 280 deg/s& H°oH, Hi 330
deg/sE UERT

HojHon gRasel il g ZAEwe AAH A
ol WA 2T e oz et

Phase 2] 4282|712 David, S& 0.08 s, Andrei. M= 0.06
s, Hwang. 1. S& 0.08 s9] ZE]= FHoM ] AQA7HS HY
on, ot B 031 s9) 28A7H et

V. = 9

E3A2)7] G2} AA71E-L 2312 mE Randy Bames(USA,
190)ell ofeiA 715e] FHHIeH, ofAop 7152 2113 m

144 | Il David.S
[ Andrei.M
29 | Il Hwang.S

(ball(e1,e2),release(e3) velocity mv's)

Figure 6. Ball, Release of velocity

2 20099 T3}l A Sultan Abdulmajeed Alhabashi(KZA)A14
7} Ag71Zed. =728 1886 m U4 Aol Qa)A

2010 A IHTh

ojxd MAFS XFEF XA 7=
O wlo. 7(}‘0]

& we Aolg neiFm Qo ¥ dvt 014 oy AAS
HASANEAA Glide typed A% 1, 391 A9} F2459)

SEEA WL BAS B AR B AN 5

SEDS
ZAAIE Fefols Hsh Geiel ) AT
AFEO] A, e FASER

ATHAriel, Penny, Probe, Buijs, R,
Simonsen, Finch, & ] dge, 2004; Hubband, Mestre & Scott,
2001). Z2}ol= Al (Event 1)0l4e] 5842 #WolS A
W AATAY FAEe] Wske Il Eol7t A 19
(012 m), 39141970.14 m)ETH EA FAE o)A Sghol=
F2o] o]Fo|FH o, Phase 1914 BElHe] oz Hdg
, FAEC] Wshs 005 mE A9 A7} gle AHE BA
o d=Age Sgols Al ARG AT EolE B
FejollA 2t Fstofor FALEY] FE Ve 3
Sje} Al Eh 919 Ao} At 45 *eri‘él =
9] 7] Wsle e s 19, 39 Aol HlsiA A
UAA A Zto] & ARjellA s3] /‘V-}FJL Ao
Ttk Z2E FHM AAFReR ﬂﬁ‘m}fﬂ/\i NETE
AL RS A9 FAOE TS AAB] s
A S 2T F 7] Wl A A
e i ol s At 3
Qelxz A9 W, AR oR
A7t 718 S50t AL Z10E Ug
ok 2 ld(Event 2049 EFeH WS duu
AAEAY gole d=da7t 7P =4 3AENeH, 4%
gl TSN ??}%" T 7P A A" st
H oA Sl

l‘

e

=
oJo
AA—
Al
v
o=
S
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7} OIA =T AZAA S (Phase 1) S99 AsHske 191
(42°), 391(74°)8 25 BYAT I=47(10) = AL Afo7t
Sl 2945 By dige AAFAY Eole 19, 3994
o HIsiA] =31 Phase 164 Z1H2te] 54% e Hlﬁg@
A S sk vk F AAFA olF,
7o) ofgt Zp52REel| gt &%

AS 23 gtk & 4 gtk BE

7h 7P AA Uebst del= *W(Evnt 3)01 *H &5
HLS A EE 20119 Ui AAISE AeAds] 23 A7
T57152 2178 mE Atk ASdE 89 HivES
2113 mE YeRth 3=4d4(Hwang, 1 S)= 1775 m] 715
S vEhl 7 403 mo] B AolE HYloh TIEA|=
TAS AL WE Sl TR FF fde WEsl
5 AT sk e 3HE % 3 AAIE Ao
2 dojiiA Hoig 23| 5FS STMIA FEARE
S7W71e 7712 o]FoizItk(Jeong, 2004, Ryu et al, 2011).

EHRAA7] AATANI XS] WEH5S A= 21 m
olake] T3S WAlof a1, 135 m/s9] P2 A FAREET}
ettt Eavt HS=tl(Arel et al, 2004; Young, 2009
Luthanen, 1998), 20073 A7} AlAII oAM= 1385 m/59]
AE3NAE g Eel= A FASLEE B 009
HIED AAHE A= Aeol =3 879 A 4 ﬂ?r EE
2 N BAEEE 138 m/sY] £55 YERITh

9o Azl A F23f & of, iz A FAGEE E3

7%l AoAl B3 PIX=t(Lee, 2011; Jeong, 2004), ¥
ATolME A19E 2AE David. sefrt 1396 m/sZ |}
R, 39S 2R3 Andrei. M A5E 1337 m/sS B
t}. Hwang I S& 1193 m/s% el Al A4S 19

sl =0o
A=

(208 m/s), 39144 my/s)sh B Rolg Mol gk, ez
N £E9 T8 SIS ARV 98 £ 472
HE BN & 5 ok 2 hele) 209 .

As3Z 89l
St Y= Al T 1325 m/sE BT 2009 HE
A7 dsddisle] 2l 271 Setole 2B s
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