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Abstract The purpose of the study was to perform a comparative analysis of the success and failure cases to
increase the completeness of vault "Shirai-Kim Hee Hoon" technique. The subject of the study was "K" a male
gymnast from Korean Artistic Gymnastic National team. The results obtained through the three-dimensional
analysis during international as well as practice session are as follows: Firstly, excluding BC, the lead time in
each PrF, HC and PoF phases were shorter during successful trials than in failure trials. Secondly, during
successful trials, the horizontal and vertical velocity appeared to be higher during taking off, which contributed
positively to the leaping motion in the horizontal direction. Thirdly, when compared with successful and failure
trials, the body's angular rotation was highly maintained during the takeoff from the spring board followed by
larger thigh angular displacement at the vault before actually attempting the backward rotation.

Key Words : Gymnastics, Vault, Shirai-Kim Hee Hoon, Kinematic, Convergence

Received 2 September 2015, Revised 13 October 2015
Accepted 20 November 2015

Corresponding Author: Je-Heon Moon

(Dept. of Physical Education, Seoul National University)
Email: moonjeheon@snu.ac.kr

© The Society of Digital Policy & Management. All rights
reserved. This is an open-access article distributed under the
terms of the Creative Commons Attribution Non-Commercial
License (http://creativecommons.org/licenses/by-nc/3.0), which
permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is

ISSN: 1738-1916 properly cited.

Journal of Digital Convergence | 441



L0} Shirai—Kim Hee Hoon 7|&9| M/

iy

71, 1/4 == 1/2
Hol 9l& & A1 9 =7|(tsukahara or kasamatsu type
w A7) sto] A 1]t A HEo & A H
&7|(yurchenko), T 7] ske] A 1H] A 1/2 Ha}
o] & A =7, i d7] ste] Al 18|ekellA] 1/1 ©
ato] & 1 FEY] T 5] LFOE ol gtk
(FIG, 2013). ©] & ¥ <dAFdx EAstazr sk
Shirai-Kim Hee Hoon(Yurchenko stretched with 3/1
tw) 7] 20139 AlAATAY 3ol A A AR
% 609 gt M 259 sldste 7l<olth
Trl 25 Ve SAEE 9% AAdTE AvEY,

1% Al $ALEI HBH J1%9] Al FaF

]
E=rdrlel Ve 7Ee & A S
-

g
:
e
X
ol
o,
)
it
e
12
=2,
>
5!
o
3
)
I
>,
o
tlo
)

59] 7]%2 Tsukahara A%< Tofdes @8 & +&
Al ek o] dA 3] "oltH9] Yeo 7|&S £A% A

?.
TRl el FHol AAlFAdel Eel7t 3 mell =gtk
Yeo 715 T F e AEEel7t @va it

[10].

Tl JE Al AAFA e oigk AtE JPEHS)
ol & FA A B2 AAFTA 2152 Blocking &
ol A 9 AFE A AL o] Ewlol|A] o] Fdl=
&7t ol WA o] FalH o AAL o] 3 A o] &3
Atz A9tk st eH13, 14]. A7 APATE
e A, Erp 59 Ve SR Frts] ¢
sAE AAFA ) &t 7t o F8 584 A
wel 71& 3 Aol AAE nEd Dot ok
ZhA 2 AT EALe KMAF7E 5 HRE FAE
Shirai-Kim Hee Hoon 71&9] A3 A9 52-& v
A5 SRS Eol=d dstE Aotk A%
¥ AT dAAEL & 185ke] Shirai-Kim Hee Hoon
NS TAE § Q7] Wil KARe) gzt Aaj AL
g BARS paaipeon® onksiel = gl

2

Aol gt Al dRbE 2014w QI oAl
Aol Frhet Z1AAZ FA2 w7k KA o]tk KA
of AFLE 24 yrs, A% 161 em, AT 54 kg, A9 15

2

yrsZ B AT B0 ARE-g A5= <Table 1> Al
AletoiTt
(Table 1) Competition contents for 3—dimensional
analysis
Trial Contents
Success T1 International competition(2014.4.19)
Success T2 Free exercise(2014.6.9)
Success T3 Elimination match(2014.9.21)
Fail T1 Elimination match(2014.6.20)
Fail T2 Free exercise(2014.9.4)
Fail T3 International competition(2014.9.25)
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[Fig. 1] High speed camera and reference frame position
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(Table 2) Phase time result at the each trials

(unit : sec)

Trial BC PP IC PoF Vaulting time

Tl 0.13 012 0.17 105 167

Sucees T2 0.13 013 0.13 108 165

uccess T3 0.12 0.12 0.17 103 162

M#SD 0.13+0.01 0.12+0.01 0.16+0.02 1.05+0.03 165002

Tl 0.12 015 0.17 107 174

Bl T2 0.12 012 0.15 108 167

@ T3 0.12 012 0.15 110 169

M=SD 0.12+0.00 0.13+0.02 0.16+0.01 1.08+0.02 170+0.04
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(Table 3) Result of horizontal and vertical velocity analysis (unit : m/sec)
. BC HC
Trial BTD BTO HTD HTO
T1 6.01 578 507 1.78
N T2 6.17 594 430 2.44
Success T3 615 553 472 213
Horizontal M+SD 6.11+0.09 575+0.21 4700.39 2.12+0.33
velocity T1 576 549 417 2.15
. T2 6.27 55 46 2.06
Fail — —
T3 6.24 558 495 233
M+SD 6.09+0.29 552+0.05 457+0.39 2.18+0.14
T1 1.08 320 3.09 3.36
Suceess T2 121 344 3.39 394
T3 135 351 296 379
Vertical M+SD 121+0.14 3.38+0.16 3.15+0.22 370+0.3
velocity T1 152 324 313 349
Pl T2 144 341 295 402
T3 1.29 334 2.74 400
M+SD 1.42+0.12 3.33+0.09 2.94+0.2 3.84+0.3
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(Table 4) Result of COM support, thigh and trunk angle analysis (unit : degree)
BC HC D
BTD BTO HTD HTO

T1 60 108 23 72 71
Success T2 54 107 32 73 90
T3 60 104 23 75 91

COM support M=SD 58+3 106+2 2645 73+2 84+11
angle T1 62 103 33 75 68
Fail T2 61 104 22 70 66
T3 60 102 21 69 54

M=SD 61+1 103+1 2547 71+3 63+8

Tl 77 105 159 260 817

Success T2 67 108 172 252 820

T3 73 105 156 264 813

Thigh M=SD 7245 106+2 16249 259+6 817+4
angle T1 69 % 164 265 807
Fail T2 79 106 152 247 829

T3 76 104 151 244 831

M=SD 7545 10245 156+7 252+11 802+13

T1 32 139 212 273 758

Success T2 33 138 227 273 761

T3 3H 132 214 277 792

Trunk M=SD 3342 136+4 218+8 274+2 770+19
angle Tl 42 128 202 274 738
Pl T2 33 131 216 267 749

T3 37 128 211 267 750

M=SD 3745 129+2 216+6 269+4 746+7
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