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ABSTRACT

A Kinematical Analysis of Side Kick Motion in Taekwondo

Park, Kwang-Dong*(Dan Kook University)

Park, K-D. A Kinematical Analysis of Side Kick Motion in Taekwondo. Korean Journal of Sport Biomechanics,
Vol. 13, No. 2, pp. 49-63. For this study, four male university Taekwondo players were randomly chosen,
between the weight categories of 60 Kg and 80 Kg. Their side kicks (yeop chagi), which are part of foot
techniques, were kinematically analyzed in terms of the time, angle, and angular velocity factors involved with
the kicks through the three-dimensional imaging. The results of the analysis are as follows.

1. Time factor

The first phase(preparation) was 0.48sec on average, accounting for 60% of the entire time spent; the
second phase(the minimum angle of the knee joint) was 0.21sec on average, taking up 26% of the whole time
spent; and the third phase(hitting) was 0.11sec on average, representing 14% of the entire time spent.

2. Angle factor

In the first phase(preparation), rotating their bodies along the long axis, the players bended their hip and
knee joints a lot, by moving fast in the vertical and horizontal directions; in the second phase(the minimum
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angle of the knee joint), the players continued to extend their bodies along the vertical axis, while pronating
their lower legs and bending their hip and knee joints a lot to reduce the radius of gyration; and in the third
phase(hitting), they extended their knee joints greatly so that the angle movements of their lower bodies
shifted to circle movements.

3. Angular velocity factor

In the first phase(preparation), the angular velocity of the hip and knee joints increased, while moving horizontally
and rotating the body along the long axis; in the second phase(the minimum angle of the knee joint), the angular
velocity increased by bending the hip and knee joints fast to reduce the rotation radius; and in the third
phasethitting), the angular velocity was found to have increased, by rotating the body along the long axis to increase
the angular velocity and shifting the angular momentum of the pronated knee joint to the circular momentum.
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80kg7tAl Algol #FEE gzt 44E g9 22 gt
AR £49 do] @ FA+= Dempster ¢ Gaughran(1967)e] # % vl&¥ 220 7]2% Zoju, o)

4745 AAY SHE CE DI 2,

E 1 Ao aRtel

TR AR %ed AF AR Ag HAg §x 0 35 W 1
2t cm cm kg cm cm cm cm cm cm
A 186 102 70 80 33 28 110 60 45
B 178 9% 75 80 33 28 106 54 46
C 175 96 68 75 31 25 101 59 41
D 174 93 73 76 30 28 103 59 38
2. Ay Fyj

B Aol ASE MY AuE B9, GARA

| 2 AsAg3H o8 1 Yee &

2% .
2 HEYH|
43 3 z2dq 3 A "= H ¥ 1
Digital video camera GR-DVL9800KR JVC/Japan
Fim digital video cassette SONY/Japan
Tripod DF3500 TARGUS/China
Light VL-302 LPL/Japan
Computer pentium Il 700 LG/Korea
Perfermance analysis All basic software ARIEL/USA

system

Control point object Manufacture Dan-Kook Univ
Goniometer Manufacture Dan-Kook Univ
Reflecticn land mark Manufacture Dan-Kook Univ
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Zhz b 5} unit : deg

Event E 1l E?2
A= Join X Y Z 3D X Y Z D

A hip 184.6 78.5 1724 1711 1816 29.3 162.7 162.6
knee 169.7 208.2 169.6 165.7 154.1 199.0 1376 135.6
B hip 1770 290.3 1578 1677 1743 332.5 1446 144.3
knee 184.7 170.9 1770 1747 198.7 168.2 1470 1454
c hip 179.7 90.6 162.7 162.9 188.3 29.0 155.8 154.6
knee 1733 189.1 175.2 172.2 155.9 1974 1316 130.3
D hip 170.7 274.3 162.8 160.6 181.3 304.8 157.3 157.4
knee 184.5 161.2 180.9 1755 188.7 181.7 153.8 153.5
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Nv:m\ El E 2
g A Jor X y Z 3D X y Z 3D
\ hip 200 4983 226 297 1293 93016 1277 138.3
knee | 644 3921 226 278 1160 30 6196 564.2
. hip | 1465 78.6 20.0 09 2123 5%2 1742 138.4
knee | 2062 5689 16.1 1728 4511 5108 5923 §38.3
) hip | 1663 1307 1502 147.4 382 8913 2637 259.9
knee | 3145 3579 2886 4003 342 1689 5871 553.0
. hp | 1196 2147 3.2 2.6 596 13707 88.8 83.1
knee | 1301 4592 30.0 1183 1201 1600 5772 568.1
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