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Comparative Analysis of Sports Biomechanics of Zhang Kun and Tom's Cross Kick

MAO Nongxuan

(Xi'an Physical Education University, Xi‘an 710068,China)

Abstract: setting target mold and signal lamp, the author used two CASIO-EXFH25 cameras for the synchro-
nized shooting of the two international level sanda and Thai boxing athletes Zhang Kun and Yeop Jireugi
(Tom). APAS system (US) was used for 3D video image analysis. With Megwin Me6000 surface electromyo-
graphic synchronous signal of muscle activity, the paper makes a comparative analysis of the velocity and angle
variation characteristics of the hip, knee and ankle of the supporting and attacking legs, muscle mobilization or-
der and myoelectric features at the different movement stages. The aim of the study is to find the gap and reveal
the inherent law of the technical movements so as to provide scientific reference for the teaching and training of
the whip leg technical movements.
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Table I Maximum Displacement Characteristics of Sandbag

Swing
X/ecm Y/cm Zlem
TOM 49.12 36.12 24.21
K 4021 27.12 18.03

=3 BEHAREZE AR S LB B4
Table III Time Characteristics of Cross Kick Skill at the Dif-
ferent Technical Points
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TOM 026 0.22 0.14 0.06 0.30 0.9
jkil 039 0.24 0.15 0.09 0.39 1.26
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Table IV Hip Velocity Parameters of Cross Kick Skill

Xims? Yims? Z/ms! 3D/ms?

T, %1 TOM 171 141 051 227

ki 169 148 049 2.29

B MBS KN %) TOM 052 151 1.82 242
kb 048 142 167 2.24

T3 %1 TOM 019 032 021 0.42

ki 035 040 037 0.64

C B A R RINZ] TOM 095 070  0.62 1.33
ki 057 060 047 0.95

T4 %1 TOM 061 028 -0.31 0.73

gkhh 0.57 -021 -0.27 0.66
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Figure 1 Velocity Curve Characteristics of Tom's Hip
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Figure 2 Velocity Curve Characteristics of Zhang Kun's Hip
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Table V Knee Velocity Parameters of Cross Kick Skill

Xims? Y/ims! Zims! 3D/ms?

T I %] TOM 121 271 192 353
ko119 281 1.87 357
Ta %] TOM 221 291 210 421

ik 212 284 224 419
C MrBUE G i KINZ] TOM 372 142 3.60 5.36
gkhh 3.07 151 3.18 4.67

T %1 TOM 1.04 042 067 1.30
jkif 082 052  0.85 1.29
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Figure 3 Velocity Curve Characteristics of Tom’s Knee
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Figure 4 Velocity Curve Characteristics of Zhang Kun’s Knee
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Table VI Angle Parameters of Knee and Ankle of Cross Kick Skill

SCEERRIE  SCEITEACE  SCIEITETERTS O HETHR

Al S X s I e
T, TOM 1451 -12.10 432 151.2
W% sk 146.2 -11.2 321 153.6
T; TOM 155.33 17.10 10.10 68.24
%) 5kif 156.20 18.24 1154 60.12
T, TOM 169.2 222 175 145.2
%) 5k 1624 21.2 13.14 148.3
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Table VI Ankle Velocity Parameters of Cross Kick Skill

Ximst Y/ims? z/ms! 3D/ms*

T, I %) TOM 164 072 202 2.69
gkbf 246 089 190 3.23
Ta I %) TOM 267 424  6.68 8.35
kb 232 389  6.04 754
C rB A i K% TOM 575 502  7.78 10.89
gkl 486 463  6.21 9.14
T, %) TOM 6.75 3.14 2.72 7.92
gk 587  3.10 2.30 7.02
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Figure 5 Velocity Curve Characteristics of Tom’s Ankle
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Figure 6 Velocity Curve Characteristics of Zhang Kun’s Ankle HF VA — BRI R L ok
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Figure 7 EMG of Zhang Kun’s Whip Leg
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Figure 8 EMG of Tom’s Whip Leg
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Table Vil Surface Myoelectric RMS% at the Different Technical Points of Cross Kick

A BB (T-T

B B (T-Ts)

C BBt (Ts-Tp D KBt (T4Ts)

TOM ok TOM
FeEE LA 15.71% 18.57% 8.86%
EWJH#H%HA 26.00% 12.60% 17.00%
S EL 12.20% 16.40% 30.00%
s} e SN 5.25% 9.75% 19.50%
A A wIILA 11.71% 12.43% 6.14%
M HERAL 25.80% 27.60% 36.80%
AL 19.20% 16.80% 14.40%
A = S 30.00% 27.50% 50.25%
g E L 10.00% 10.25% 25.50%
ARSI R 12.33% 8.33% 63.33%

ik TOM gkt TOM 2
14.86% 25.71% 15.71% 6.00% 9.00%
28.40% 46.00% 21.20% 18.20% 24.00%
34.00% 50.00% 24.00% 14.20% 18.80%
25.75% 70.00% 42.50% 37.50% 43.75%
13.71% 6.43% 26.43% 4.43% 4.86%
15.60% 32.00% 16.40% 18.40% 8.40%
9.00% 21.00% 15.80% 36.00% 7.60%
22.25% 30.25% 23.50% 30.00% 10.25%
17.75% 77.50% 23.00% 35.00% 13.00%
25.33% 80.00% 34.33% 28.67% 12.67%

. RMS%=RMSACT/ RMSMAX.
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