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ABSTRACT

Biomechanical Comparative Analysis of Two Goal-kick Motion in Soccer

Jin, Young-Wan*(Dongeui University) - Shin, Je-Min(Sangmyung University)

Y. W. JIN, J. M. SHIN. Biomechanical Comparative Analysis of Two Goal-Kick Motion in
Soccer. Korean Journal of Sport Biomechanics, Vol. 15, No. 1, pp. 29-44, 2005. The purpose of
this study is to reveal the effects of two different kicks, the drop kick and the punt kick, into
the kicking motion, through the kinetic comparative analysis of the kicking motion, which is
conducted when one kicks a soccer goal. To grasp kinetic changing factors, which is performed
by individual’s each body segment, I connected kicking motions, which were analyzed by a two
dimension co-ordination, into the personal computer to concrete the digits of it and smoothed by
10Hz. Using the smoothed data, 1 found a needed kinematical data by inputting an analytical
program into the computer. The result of comparative analysis of two kicking motions can be
summarized as below. |

1. There was not a big difference between the time of the loading phase and the time of the
swing phase, which can affect the exact impact and the angle of balls aviation direction. 2. The

two kicks were not affected the timing and the velocity of the kicking leg's segment. 3. In the
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goal kick motion, the maximum velocity timing of the kicking leg’s lower segment showed the
following orders: the thigh(-0.06sec), the lower leg(-0.05sec), the foot(-0.018sec) in the drop kick,
and the thigh(-0.06sec), the lower leg(-0.05sec), the foot(-0.015sec) in the punt kick. It showed that
whipping motion increases the velocity of the foot at the time of impact. 4. At the time of
impact, there was not a significant difference in the supporting leg’s knee and ankle. When one
does the punt kick, the subject spreads out his hip joint more at the time of impact. 5. When
the impact performed, kicking leg’s every segment was similar. Because the height of the ball is
higher in the punt kick than in the drop kick, the subject has to stretch the knees more when he
kicks a ball, so there is a significant affect on the angle and the distance of the ball’s flying. 6.
When one performs the drop kick, the stride is 0.02m shorter than the punt kick, and the ratio
of height of the drop kick is 0.05 smaller than the punt kick. This difference greatly affects the
center of the ball, the supporting leg’s location, and the location of the center of gravity with the
center of the ball at the time of impact. 7. Right before the moment of the impact, the center of
gravity was located from the center of the ball, the height of the drop kick was 0.67m ratio of
height was 0.37, and the height of the punt kick was 0.65m ratio of height was 0.36. The drop
kick was located more to the back 0.21m ratio of height was 0.12, the punt kick was located
more to the back 0.28m ratio of height was 0.16. 8. There was not a significant difference in the
absolute angle of incidence and the maximum distance, but the absolute velocity of incidence
showed a significant difference. This difference is caused from that whether players have the
time to perform of not; the drop kick is used when the players have time to perform, and punt
kick is used when the players launch a shifting attack. 9. The surface reaction force of the
supporting leg had some relation with the approaching angle. Vertical reaction force (Fz) showed
some differences in the two movements(p<0.05). The maximum force of the right and left surface
reaction force (Fx) didn’t have much differences (p<0.05), but it showed the tendency that the

maximum force occurs before the peak force of the front and back surface (Fy) occurs.
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*p<0.05, df=7, t=2365



S Jb 27 2% SN 2SN BD 24 3

AFNAM 1917+220m/secst 18.124217m/sec2 UERGT, AYL(1W1)S ATi9h wigoln A2
78S o 0 27} 1687+1.79m/secs}t 16.61£0.98m/sec2 eSO H, %7];;(1991)% T Eyoi&
Z) 7152 EAA &7 A5y T £T v 17.32+001m/sec2 YEISITH

€ @7dxe HEZo] EFZEY WE &S ALY u AR fEd 29 2EY £
€ ®a2d ¥ARgL & F o

3. HUEEAl &= cl2lof W 35|, g2 Fe| £ ¢ ElolY

<18 o} <E L A £EA A deld 2, 38, gy 289 £ 9
A, BlolR e 7 $AS] Ad) 52 el ARE JUE £38 Azo
(e REE QUE Ao AY) $57 YWY 22 v

2 00189 e QAE 27 001879 FUSrl LYHJTGE ol 2 BASY Hy &%
A golde AHEY T 2 oM vsaA oy, &8, @ 21 £o2 Ay £57) wAgD
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o =7 HEZ]
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85
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HFY HluME SEZ) 17024485°, AEZ 16541529°2 Uehth o7 & 4 ge AL =
F2& a2es AW bzt 25 o 2] Buy] A F2 Algehs Aoy, JEZLS F7)
H7b & FARE o £FoE AGS Az 0 F2 AEEE 7oz TA}@tﬂz}Eﬂ. 2}o]7}
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Kermond$} Konz(1987)& $48 *& A48 dites HEZ F
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AFEe BAZLEE 362:285°2 Uehgon, ¢ NF
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_..
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Hy T §7] HEZ]
T FAPEYAE( ) 17.02+4.85 16.54+5.29
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29 YAz (m) 65+7.72 66+3.27

*p<0.05, df=7, t=2.365
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TE 258+22m/secZ YElGTia Awela 1ok Phillips(1985)s FE9 Edlo]xZ)dM <dAt
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E 5AACE f93% Aole dlon, HFY vlm(=FZ):65+7.72m, HEZ]66:327m)NM &
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40 Zlojel . Ao

—e— Fx {(med/late)
~#- Fy(ant/post)
— — Fz(verical)

281 351 421 491 561

Time(ms)

a8 3 EFYA X|X|Le| x| oy

F Aok o]AL Z& 7] HEHM Solee FHE
© <& oA He uls} o] T T4 47
T g Aozt Y Aog Yehdthp<0.05).
HEZL 7197t £330 S NET o F2 AHshe 7)o Fyolx, =§4L A3
F7b Q3 2= ezt F& W) AMgshs 29 de2A Hd) Fz Awsigo] o)} veht
< Ae2 Aztdd:. o]2)d Fz= Kermond$} Konz(1978)7} 3 E-(football)®] HEZ)(punt kick) &
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< 39 Azl AuuEg e g BAZE Avtae H9sln ok & Fo oo Y& A
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= WY 242 BoF3 Stk & B A79 HEZL 3o FAMEUIS RS} 25.24+1.29m/seco] T
Fze] A Huieo] 1491+358N(A Fu]:3.007)0) 1 =&719] #9 EAbAULEE 2389+1.95m/sec, Fz9)
AR L 1273+31N(H 5 H1:2518)2 Uehdoh. 74 27 ¢ el ke 2L 99E &7 A
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AT NI wet Auges dpsiged Fz e 42 Zx7} 3009 o) 110N, 45°Y o
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¥ o 58Noz eyt |
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—e—Fx(med/late)
. Fy( ant ’/ pos l)
Fz{vertical)

Force(%BW)

Time{ms)

a7 4. HEZA X|X|%e| x|HH

HE 2aFn Qo Bafield(19%)e F2 AHEsle B9 F2 AMgEA) @ 29 37 2
2 7 A7l 9w g BRAY L0769 10082 ebgoha BR3P, 2T 4EE 7}
A FTdhe AL #9179 P A@o] g, B £594% 4#e] Sl AoE AYsinh
AFME <F oA BE upg o] ZE7)(0294+0052sec)7 HEZ]
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