EREMAE £38F F6H 2023F512A
1226 Journal of Medical Biomechanics, Vol. 38 No. 6, Dec. 2023

X E RS :1004-7220(2023) 06-1226-09

BORSTRERBZEEHNRWN CEINE
TEEMNFHESH

oM, m & wER, L OF', OBER, M B, HpE
(1 BDUAF 2B WAt gz s TRERME PO, BEEE BREE TRES LR S, R 430079;
2. P§dL Tk K2 KEH, V8% 710072;3. BIUAT 2468 saf A H 246, I 430079)

HE. B FREF PGS ) Gl i i B OB SRR T IBEs shAE Y T4, ik FIRE T
B 2% ERNE IS =42 it & M =4k 1 &5, R4 14 Zoadh BZ i ia 2 0 XU B shifE A 505
B BN IE Y B AR LS 4 Visual 3D SRS ENERT ] B0 RS R R I 3 v L R
HE MR NESE, B8R FGEIT B 0,583 AL ERIEE DL S0 i T K — 3, TR
AN A AR O SN B BT B 0 T TP I BE o W B 6T 328 Bl AR B 0 R R AR Ak ke A — 3G R
FIRI I 5 T it 9 B, A s O s o 8 00 A TS T LA o I B8 A o o 3o 3 T 345 %5 37 5 A6 5 4T R0
TR Jet iR e R B B, S P B L Sk SRR R . 8618 UK B AR B B89 (3% SR P RN 22 A %R
Pk PRS2 R ST s/ INIE SO (B 78 B A58 . 2 X R BB sV 191 Zi rb 18 o i B8R 56 57 R 35 4 L K FHE i JUL 8 L
) TSN, AN DB (38 SR 7, LA I 2 5 4P B LU A

EHEIFE, FAEIE,; SUE; TR, B3 s R

FESES: R 318.01 MERFRAERS . A

DOI: 10. 16156/7. 1004-7220. 2023. 06. 026

Analysis on Biomechanical Characteristics of Lower Extremities for
Athletes under Effective Striking During Double Roundhouse Kick
in Competitive Taekwondo

LIU Lin', PENG Qian', JIA Mengyao', MA Yong', LIN Shijie’, XIONG Jun’,
ZHENG Weitao'

(1. Research Center of Sports Equipment Engineering Technology of Hubei Province, Key Laboratory of Sports
Engineering of General Administration of Sport of China, Wuhan Sports University, Wuhan 430079, China;
2. Department of Physical Education, Northwest Polytechnical University, Xi’ an 710072, China; 3. School of
Competitive Sports, Wuhan Sports University, Wuhan 430079, China)

Abstract; Objective  To investigate the biomechanical characteristics of lower extremities of competitive
taekwondo athletes during double roundhouse kick ( DRK) with the use of electronic body protector ( EBP).
Methods Fourteen competitive taekwondo athletes were recruited, and their kinematic, kinetic and surface
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electromyogram (sEMG) data of lower limb joints during DRK with effective scoring were collected by electronic
guard scoring system, sEMG testing equipment, three-dimensional (3D) motion capture equipment and 3D force
plate. The motion time, center of gravity (COG) displacement, range of motion (ROM) and velocity of lower
limb joints, ground reaction force (GRF) and other parameters were calculated by Visual 3D software. Results
The total time for two strikes of DRK was 0. 583 s and the attacking period of both dominant and non-dominant
sides was the same. The shift of COG was smaller during the kick, and both dominant and non-dominant sides
had good balance control ability. The trends of changes in hip, knee, and ankle joint motion angles and angular
velocities of the two limb sides were consistent. In knee flexion phase before striking, the deficiency of knee
flexion angle of the attacking leg could be achieved by increasing the extension angular velocity in extension
phase. In knee flexion and extension phases before striking, the medial head of the lower extremities
gastrocnemius muscle generated the most power on two limb sides. Conclusions The DRK technique has good
continuity and left-right symmetry, and it can contribute to scoring by reducing the time of attack during the
second striking. Athletes should strengthen the ankle joint flexibility, as well as gastrocnemius and gluteus
maximus in training process of DRK movement, so as to avoid unnecessary sports injuries and be more
adaptable to game mode with the use of EBP.
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