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ABSTRACT

The aim of this study is to identify the appropriate movement for maintaining postural balance during Front Kick and Turning Side
Kick motions. To do so, ten Tackwondo athletes: five skilled players(S, body mass: 65.0 + 5.8 kg, height: 172.3 £ 3.7 cm, age: 20.0
t 1.2 yrs, career: 9.0 £ 1.9 yrs) and five less-skilled players(LS, body mass: 67.1 + 5.5 kg, height: 1732 £ 5.1 cm, age: 194 + 1.7
yrs, career: 9.6 * 1.7 yrs) participated in this study. A three-dimensional motion analysis was performed on the participants using
eight infrared cameras and two force plate(sampling frequency of 200 Hz and 2000 Hz for S and LS players, respectively). The
participants’ motions were divided into: a front-kick phase(P1) and a turning-side-kick phase(P2). For P2(p<.05), the range and root
mean square(RMS) of the ground reaction torque and the M-L mean velocity of COP were greater for LS than for S; similarly, for
P2(p<.05), the M-L range, A-P range, and velocity of the COP were greater for LS than for S. Further, the M-L range and
maximum velocity of the COP was greater for failure than for success(p<.05). The femoral biceps muscle for bending the knee joint
was significantly stronger in S than in LS(p<.05). It is expected that these results will be useful in developing a training program for
improving the balance and stability of Tackwondo poomsae athletes and improve their front-kick and turning-side-kick motions.
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Event 2 Event5

I Phase 1 ' l Phase 2

Figure 3. Event(El: Front Kick toe off, E2: Front Kick impact, E3: Front Kick landing, E4: Tuming Side Kick toe off, ES: Tuming Side Kick
impact, E6: Turning Side Kick landing) and Phase(P1: E1~E3, P2: E4~Ef)
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Figure 6. Mean & SD of COP range in the medio-lateral and

anterio-posterior, ground reaction torque range, ground
reaction torque RMS at second phase
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Figure 8. Pattern of change of COM height between different
level players by success and failure
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Figure 9. Pattern of change of COMxy and center of BOSxy
between different level players by success and failure
at first phase
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Figure 10. Pattern of change of COMxy and center of BOSxy
between different level players by success and failure
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Table 1. Isokinetic strength of lower body between different level players

(unit: N)
Group  Average Significance
Angula_r Velocity 60 D/SeC S 286.0£22.8 0351
Angular velocity 60 ‘fsec S 203.6£9.9 0001
of Knee flexion LS 1865499 '
Angular velocity 180 “sec S 1730471 0696
of Knee extension LS 170.9+15.2 -
Angular velocity 180 “sec S 1550177 0091
of Knee flexion LS 1436197 :
Angular velocity 240 °/sec S 1400#45 0753
of Knee extension LS 141.8+173 g
Angular velocity 240 “Jsec S 1364%173 0525
Angular velocity 60°/sec S 155.6£19.0 0107
of Ankle plantarflexion LS 1373283 -
Angular velocity 60°/sec S 38.7+6.1 0561
of Ankle dorsiflexion LS 399420 -
Angular velocity 180°/sec S 959#155 0,085
of Ankle plantarflexion LS 84.4+12.5 -
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