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Tab. 1 List of ¢-test results of hip angles

SR i TR
i %1 ik
75 4 £ /() -3 41 /) ¢ T 4L/ ) W3 AL A /() t
e Jet iy 24.56+9.82 24.5649.82 — 4.03410.44 4.03410.44 —
A —22.7944.73 —22.7944.73 — —15.314+7.13 —15.314£7.13 —
P iE 8.3949.04 8.39+9.04 — 6.47+9.36 6.4749.36 —
I Jet 44.7647.93 39.77£5.70 0.000* —15.7849.13 —14.90%8.31 0.292
M e —21.10+3.81 —21.55+5.50 0.168 —14.35+6.78 —4.58+6.72 0.024"
P i —8.95+7.52 —7.74%10.80 0.059 —4.80£10.71 —2.0449.91 0.088
a7 4T Jet —4.93+15.79 —4.26+8.95 0.258 37.39+21.18 44.61+23.61 0.035 "
P —49.43410.33 —46.524-6.92 0.089 —54.58410.48 —54.5446.43 0.281
P i 8.024:10.78 10.754:8.26 0.221 29.9620.34 32.66421.18 0.154
] 1 Jai i 22.19+19.06 20.84+14.29 0.040* 16.129.25 11.53+£8.20 0.002 "
P —29.4248.77 —27.74438.03 0.271 —13.5547.93 —13.36+4.77 0.400
P JiE —6.40+8.72 —7.64+9.73 0.026 7.72+12.17 5.824+11.30 0.180

T LA S A7 BB IRBOE R Y 0707 x "Ron P<C0.05, F Al

R2 BEXTEHAENEN REER—TEX
Tab. 2 List of ¢-test results of the knee angle(°)
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2.3 BRXTAERE

TE 4 A 220 BRGS0 e 4 45 L DL 3.2 4 S R R DG 1932 3h 1) AR ) FE b A e 20 Sk B L PN R
HINBE 53T R i AN BE AN SN o [R5 Ry B L P9 R R A1 E . 3 41 B 0 B L o T R A B G R FE SR
A WENES. 2 A BGRBRC Y 1942 3 7 ) A R FE 128 i 20 35 8 o8 BRI E L o T 8 B LA B
FIPE o 1105 Ry B L P9 R AN AN e A 75 4 B A0 B A L AN B B K s S AL B A B AN L o 3T B9 AR B L [l
(9 N B A K L FE SR T 2E B B B 5 22 5t
2.4 FEM BB

Xof 14E AL D ) S AR 7 B AT B P 1)L B R B 2 4H B Bl A5 RS A T A IS B O 1 A T L (ELR R NAR A
22 5 ML F5 AAE T T Be Al 22 67 7% (0.46 £0.19) m, [ISCET B2 9 1) Ji5 A6 F8 (0.45 420.08) m, AH X 3 38 21 458 K 5
20 A PSR BE A ] B RS (1.22£0.10) m AHXHE 5 48 K FE G i 2% b B W k2% 5.
2.5 BHERT B RS B 4F1E

Xof 1 T 1) 20 A B D) R A7 0 (&L 2) . A e B, 2 A1 3 A Bt [ 7 T A I B 38 47 AE 22 57 A 75 4L 7 I s st
BB SR [E] 4 (0.3240.05) s M8 FESE 112 L B W k25 7.



% 3 4 X B L, F R B FRKATIE G R MR K 0I5 3 5 HF AL 5 A 153

K3 BRXTAEHEN  RRBER-EX
Tab. 3 List of t-test results of ankle angles
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Fig.1 t-test diagram of motion displacements of the attacking foot
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Analysis of kinematic characteristics of whipping technique
in sanda athletes with different sports levels

Liu Guoli", Li Jie*, Ma Shikun'*'"", Yuan Dian'*, Su Jianjiao'""

(1a. College of Wushu; b. Research Centre for Northeast Asian Ethnic Traditional Sports, Wuhan Sports University,

Wuhan 430079, China; 2. China Wushu School, Beijing Sports University, Beijing 100084, China)

Abstract: This paper explores the variable relationship between kinematic characteristics of lower limb joints and move-
ment levels of sanda athletes with different movement levels when using flagellate technique, so as to provide theoretical basis
for optimizing the movement and impact efficiency of flagellate technique. Using 3D motion capture system and infrared force
measurement and control system on the ground, about 23 different sports level sanda athletes and track players were observed
technically. Trajectory is divided into 4 times and 3 periods, respectively for each time and period the kinematics characteristics
of the differences in comparison. The results showed that the movement forms of the flagellate technique in the 2 groups were
in line with the characteristics of the whipping action, and the range of motion of each joint of the supporting leg and the attac-
king leg showed significant differences. The striking point of the flagellate technique in the excellent group was parallel to the
median line of the trunk, while the stability of the center of gravity in the ordinary group was relatively poor during the recover-
y period. The action time of the excellent group was lower than the ordinary significantly. The action speeds at starting and the
recovery period of the excellent group were higher than the ordinary significantly. Excellent athletes, by increasing their trunk
and support leg longitudinal axis rotation range to make the body center of gravity forward, improve the starting speed of the
technical movement. By increasing the flexural angle of the knee joint of the attacking leg, the rotation radius of the limb is
shortened. Thus the transmission speed of the big and small links in the hitting period is accelerated. The center of gravity bal-
ance is stabilized by the motion and movement displacement of the supporting leg joint, thus improving the movement fluency of the

flagellum technology during the recovery period.

Keywords: motion level; Flagellum technology; movement characteristic
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