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Objective: This study aims to examine the kinematic differences between the types of front
leg roundhouse kicks in Taekwondo.

Method: The participants were 9 male Taekwondo athletes (Age: 20.6 + 1.3 years, Height:
185.7 + 7.6 cm, Body Weight: 69.7 + 13.8 kg, Career: 10.6 + 2.7 years). Each participant performed
six trials of Apbal-Dollyeochagi (front leg roundhouse kick [AD]) and Balbutyeo-Dollyeochagi
(foot to foot roundhouse kick [BD]). The three most successful scoring attempts for each
type were analyzed. The analysis phases were divided into reaction phase (P1), preparation
phase (P2), and kicking phase (P3). Kinematic parameters such as the anterior-posterior (A/P)
movement of the center of mass (COM), lower limb segment velocity, joint angles, and
angular velocities were calculated to compare the two techniques.

Results: In the P1, the AD exhibited a shorter execution time than the BD (p<.05). During
the P1 and P2, the A/P displacement of the COM was smaller in the AD compared to the BD,
while the displacement was larger during the P3 (p<.05). Additionally; joint angle differences
were observed between the two techniques across all phases (p<.05).

Conclusion: These findings suggest that the AD can be effectively utilized for its quick reaction
time and suitability for short distances. On the other hand, the BD can be advantageous for

managing distances through A/P movement adjustments.
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Figure 1. Global coordination system camera setup for Taekwondo

g1t 7+ wAfet SEOM X7|E +-StE R REOHIC

P

3. Xtz ANE|
EiE= o S2Xty| SHof et 235ty Hols Ms
ot7| fIsto] HIE|2 F=H @4 g2ld ¢n2[F0| HEE

Theia3D Markerless system (Theia3D Markerless Inc.,, Canada)
= AL8SRL QNMEES Eeld €252 E siMsto
£3 =tE 7 (Segment Coordination System [SCS)2t Q1A 2HE

Ciist 3kt & Z}E A (Joint Coordination System [JCS])
£ <Figure 2>2} 20| F#3SIRICE O, & Xtz =& 1t
HojA 2ot @XH(noise)= Butterworth 2nd order low-pass
filter2 MA3IA T, AHtFIt= 6 HzE HESIRACt 12
1 EfEE A S| Fo 2FEH HOI2 Visual3D

(C-motion Inc, USA)OIA AtESISICE

=2

Figure 2. Human anatomical model for the definition
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Figure 3. Event & Phase.

Table 1. Differences in time at each phase

Phase AD BD tvalue p value Effect size (Cohen's d)
P1 0.06+0.03 0.20+0.01 4.61 < .001 6.26
P2 0.12+0.01 0.13+0.01 .64 .530 1.00
P3 0.18+0.01 0.17+0.01 .36 725 1.00

AD: Apbal-Dollyeochagi (front leg roundhouse kick), BD: Balbutyeo-Dollyeochagi (foot to foot roundhouse kick)
*indicates statistically significant difference between points

Table 2. Differences in anteroposterior COM movement at each phase

Variables Phase AD BD tvalue p value Effect size (Cohen's d)
P1 0.05+0.02 0.27+0.02 7.61 < .001 11.00
. A/P COM p2 0.14+0.01 0.17+0.01 2.85 < .05 3.00
displacement (m)
P3 0.18+0.01 0.15+0.01 23 < .05 3.00
P1 0.37+0.25 0.71+0.38 73 AT7 1.06
A P COM P2 0.57+0.35 0.74+0.39 .33 748 046
velocity (m/s)
P3 0.56+0.33 0.49+0.25 16 874 0.24

AD: Apbal-Dollyeochagi (front leg roundhouse kick), BD: Balbutyeo-Dollyeochagi (front leg roundhouse kick), A/P: anteroposterior,
COM: center of mass
*indicates statistically significant difference between points

6. 24 XNz HSEE r AB(paired ttest)E HAISISICE o[, 20t 7|
(Cohen's A= BH HMAISIR2H, RE SAX FoyxEL
a=052 HFsIACt
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RESULTS
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Table 3. Differences in the thigh segment's mean velocity of the kick leg at each phase

. Effect size
Variables Phase AD BD tvalue p value (Cohen's d
P1 0.09+0.28 -0.03+0.12 39 698 056
M/L mean velocity of P2 011032 013033 06 957 0,06
thigh (m/s)
P3 0.18+0.13 10.05+0.21 53 604 0.74
P1 1.01+061 -0.89+047 15 880 022
A/P mean velocity of P2 -1.04+0.58 -1.010.53 03 974 0.05
thigh (m/s)
P3 -0.54+030 -0.58+027 09 930 0.14
P1 0.94+0.10 0.84+0.03 97 348 1.35
S/ mean velocity of P2 1.80+0.06 1.32+0.06 562" < 001 8.00
thigh (m/s)
P3 10.02+0.29 0.34+025 85 410 118

AD: Apbal-Dollyeochagi (front leg roundhouse kick), BD: Balbutyeo-Dollyeochagi (front leg roundhouse kick), M/L: medio (-) /

lateral (+), A/P: anterior (+) / posterior (-), S/I: superior (+) / inferior (-)

*indicates statistically significant difference between points

Table 4. Differences in the shank segment's mean velocity of the kick leg at each phase

. Effect size
Variables Phase AD BD tvalue p value (Cohen's d
P1 0.24+0.50 -0.07+0.05 61 548 0.87
M/L mean velocity of P2 0124028 005030 15 882 024
shank (m/s)
P3 0.16+0.18 0.06+0.28 67 515 093
P1 -1.19+0.66 -0.54+0.28 91 377 1.28
A/P mean velocity of P2 -1.56+0.87 1724094 12 903 0.18
shank (m/s)
P3 -1.20+0.67 1154049 06 955 0.09
P1 1.79+0.20 0.62+0.03 5.89 < 001 818
S/ mean velocity of P2 351+0.11 3.46+0.10 36 721 048
shank (m/s)
P3 0.53+0.66 10614081 1.08 295 154

AD: Apbal-Dollyeochagi (front leg roundhouse kick), BD: Balbutyeo-Dollyeochagi (front leg roundhouse kick), M/L: medio (-) /

lateral (+), A/P: anterior (+) / posterior (-), S/I: superior (+) / inferior (-)

*indicates statistically significant difference between points
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4. (e ) SR BEZ
DISCUSSION
BiRe ot S| fdo e p7td JEAE A 7
S| JIEHAS HIIE ZTE <Table 5, 6>1 200, 2 ARO|ME EHHE VS F ¥Y SRS £ K
2t Bl &L B <Figure 4, 5>9F 20 @M, AG2HH 40| oot 2=t A0|E HmED g E4E 24
o Jt=HRe| B 1, 270l & SeAt7|o] FHaA StOXF SHRACE X[ EfEE HFE7| E7 of prEsk o
Table 5. Differences in the hip joint's ROM of the kick leg at each phase
. Effect size
Variables Phase AD BD tvalue p value (Cohen's d
P1 7.69+0.86 27.96+2.24 8.46 < .001 11.95
F/ E ROM of p2 14.37+2.34 22.28+2.34 .39 < .05 3.38
hip joint (deg)
P3 34.68+4.17 17.05+2.57 36 < .01 5.09
P1 6.20+2.14 23.21+2.05 573 < 001 8.12
A/ A ROM of p2 24.96+1.92 24.24+2.11 25 803 0.36
hip joint (deg)
P3 14.85+1.45 20.46+1.37 2.82 < 05 3.98
P1 4.59+1.21 14.48+1.60 492 < .001 6.97
IR/ER ROM of P2 14154199 16.26+1.15 2 372 130
hip joint (deg)
P3 31.52+5.83 23.74+4.13 1.09 292 1.54

AD: Apbal-Dollyeochagi (front leg roundhouse kick), BD: Balbutyeo-Dollyeochagi (front leg roundhouse kick), ROM: range of
motion, F/E: flexion (+) / extension (=), A/A: adduction (+) / abduction (=), IR/ER: internal rotation (+) / external rotation (-)

*indicates statistically significant difference between points

Table 6. Differences in the knee joint's ROM of the kick leg at each phase

. Effect size
Variables Phase AD BD tvalue p value (Cohen's d
P1 19.65+2.87 2247147 .87 .395 1.24
F/E ROM of P2 50.80+2.21 7808+4.55 54 < 001 7.63
knee joint (deg)
P3 83.09+4.90 61.56+7.39 243 < .05 343

AD: Apbal-Dollyeochagi (front leg roundhouse kick), BD: Balbutyeo-Dollyeochagi (front leg roundhouse kick), ROM: range of

motion, F/E: flexion (+) / extension (=)
*indicates statistically significant difference between points
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Hip joint's F/E angle of the kick leg Hip joint's F/E angular velocity of the kick leg
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Figure 4. Angle & angular velocity of hip joint (top: flexion / extension, middle: adduction / abduction,
bottom: internal rotation / external rotation).

Knee joint's F/E angle of the kick leg Knee joint's F/E angular velocity of the kick leg
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Figure 5. Angle & angular velocity of knee joint (flexion / extension).
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