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3) 334 HE| ALt

&9 22 FH3E o EHE 3 HEA LS DLT ¥H S AH8stth DLTH
He R FFHAZ o] olF+ 229 HHO HFAQ FF FHFEA
(comparator coordinate system)®} AR o] 2|3k FIke] HEAQD AFIF HEA
space coordinate system) Alolell 7|EH FH3E Ato]o] MY WIS D) v g
a8l FAA SAFE Fge o8t 1119 DLT AsES A4tsta, 1 A
T AR 3 FAHY T2 2xY HEEHE A HIEE TSI
ool W o kx| dRlel 93t o] Z(noise)7t HABHA H=t o] A& A
7Ast7] fstd A S9F 3 BE (lowpass filter) 2o 93l 2% (smoothing) 3}t Th.

1. L &% &71 £€(R. Finger)
2. 28 &5 BWH(R. Wrist Joint)
3. &8 &wA AR Elbow Joint)
4. 2 & o7} #A(R. Shoulder Joint)
5. & &7k E(L. Finger)
6. 9 &5 HH(L. Wrist Joint)
7. 9l ZEX #AH(L. Elbow Joint)
8. ¢ °oJ7| #A(L. Shoulder Joint)
9. L& T E(R. Toe)
10. & & &5 #HE(R. Ankle Joint)
11. 2 & F& #H(R. Knee Joint)
12. & & JH - (R. Hip Joint)
13. & & E(L. Toe)
14. & &= T&@(L. Ankle Joint)
15. ¢ F& #E(L. Knee Joint)
16. ¥ YW ¥H(L. Hip Joint)
17. W8] E(Upper Head)

=]

(Lower Head)
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AZIA cge WA E- FA T4 Al
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g2A 4 Zdojo g WEeS I wepA A FA FA 9A CGe
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A7A cg, = iHA BHY EAFA JAola m, &= AA Ao WE LT FA
g iAo Ao, M2 24 AFE ¥ AA dFS w3

3) AAFH &=

2 AFeA Fata gt SEv % - T2 AAFAY SEolth £E= WY

5 SO AHE LA PESE 2 G55 HE AT £58 T

S=Cy- £+ Cy- P+ C - 1+ Cy - h
t=T—X, X, <T<X,,,
C3, CZ’ Cl’ CO : 11]-0] )\]'/\
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49 AA B2 74 % =47

o7 #3 Zshoulder angle)S 12 WEI (4% BF WE(5)7} o] F= 2A9, o
Q@ 2(hip angle)& EF WE ()9 Sitke]l WE(B]7h ol FE 4w, FEB
ZH(knee angle)& Sithe] WEl (479} olgitke] ME(B]7} ol & Zhug] 02A The
3 gol AusAY. FAZe AAFA FHEE WE )} AAFNY FEE

WE (57} ol R 29 024 A Bd 2 4% s FYsAl ek
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U] - |V]
Xin + KYj + ZiZ]»
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VXPAY 27 XY 4 2]

5) T4 & X(radial velocity)

HR7l &8 AATA AR 28 Y A WEeE Hg AN £34e
n(frame) 2.2 & u] 2] 310 n-l(frame) 22| =37to] n+l(frame)©| 2™, &
B AA FAFA ke AYE SAWE JEsiE v, o, v, Y, ° "t o
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<¥® 2> P 2QA3 (9 s )
oA A ) 2} 3] A ] A F 3 A
s AsF+ =7 F=8 3 A2Q AT
S1 1.26 0.78 0.29 2.04
s2 1.25 0.85 0.41 210
S3 1.18 0.87 0.32 2.05
s4 1.20 0.81 0.34 2.01
Kovacs S5 1.30 0.82 0.36 212
S6 1.18 0.95 0.39 213
B 1.23 0.85 0.35 2.08
FE=HA} 0.04 0.05 0.04 0.04
S1 1.21 0.77 0.22 1.98
s2 1.21 0.76 0.27 1.97
S3 1.18 0.84 0.24 2.02
S4 1.19 0.79 0.27 1.98
Kolman S5 1.26 0.77 0.24 2.03
S6 1.21 0.77 0.22 1.98
B 1.21 0.78 0.24 1.99
FEHA} 0.03 0.03 0.02 0.02
t -1.467 2433 -6.368 -3.941
p 202 .059 .001 011
<% 2>9} Zo] g 37 A2QAZFS oF 7]E T } 1.23+0.04s,

1.21+0.03s2 EFOH £23k
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Summary

The Comparative Study between Kovacs and Kolman

Techniques by Korean Top Gymnasts on Horizontal Bar

Lee, Nam-Koo
Major in Physical Education
Graduate School

University of Ulsan

The purpose of this study is to reveal the mechanical similarities and
differences between Kovascs and Kolman techniques by comparing the
kinematical and kinetical variables of the two techniques with the same phase
about the swing and the aerial. After the instants were set in handstand,
maximum hyper-extension of hip joint, lowest position of COG, fastest flexion of
hip joint, original position of bar, release, peak height of COG, ready for
re-grasp and re-grasp in order, the differences of the duration times, the joint
angles, the velocities and release angles, the positions and movement patterns of
COG and the angular momenta of body between two techniques were verified
by t-test with significance level .05. The conclusions were as follows.

Firstly, it was revealed that the whole duration times and times during the
phase of ready for re-grasp were different significantly between two techniques,
so the duration times of Kovacs were longer than Kolman, but the duration
times during the swing phase were not different significantly. Therefore, the two
techniques had some differences overall in terms of the duration time.

Secondly, it was revealed that the shoulder joint and hip joint angles were
different significantly between the two techniques at the instant of release, but
the angles were not different significantly at the instant of hyper-extension of

hip joint. Also, it was revealed that the knee angles were different significantly
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between the two techniques at the instant of re-grasp, so the angles of Kovacs
were larger than Kolman. Therefore, the subjects of Kolman performed the fast
twist of body by reducing the moment of inertia of whole body.

Thirdly, it was revealed that the horizontal and vertical velocities were not
different significantly between the two techniques at the instant of release, and
the release angles and radial velocities of COG were not different significantly
between the two techniques at the instant of re-grasp.

Fourthly, it was revealed that the positions (Y) of COG were not different
significantly ~between the two techniques at the instant of maximum
hyper-extension of hip joint, lowest position of COG and fastest flexion of hip
joint, but the positions were different significantly between the two techniques at
the instant of original position of bar, so the positions (Y) of Kovacs were closer
to the bar than Kolman techniques. Also, it was revealed that the positions (X,
Y) of COG and the distance to the bar were not different significantly between
the two techniques at the instant of re-grasp, and the patterns of path of COG
were different between the two techniques during the whole phase, so the
variation of COG path of Kovacs was bigger than Kolman technique.

Lastly, it was revealed that the angular momenta (X) of body at the original
position of bar and the angular momenta (R) of body during the aerial phase

were not different significantly between the two techniques.

Like this, the two techniques were different each other in the motion at just
before take-off to release the body but were similar in the motion at release and
ready to re-grasp. This study have progressed in a little lack of the domestic
reference, but it is judged that we gain the significant results from this study.
If we will perform a study actively to reflect on a current flow of horizontal
bar, it would be a good benefit to our domestic player to achieve a upgrade

level.

Key word : Kovacs Technique, Kolman Technique, Horizontal Bar, Giant Swing

Backward
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