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ABSTRACT

Nakcyguri is one of the offensive weapons most often used in Taekkyon games, The purpose of this study was to investigate
kinetic factors on two types of Nakcyguri, one of which uses hip bending and the other uses little it. 12 tackkyoners (males) who
are the students of Y University participated in this study. They have been practicing on Tackkyon for five years or more. Positions
of CoM, the elapsed time of each phase, ROM of joint and segment angles, ground reaction forces, joint moments of supporting
leg were analyzed for this study. The results were as follows; in Nakcyguri with hip bending than without hip bending, anterior/
posterior ROM of pelvis, head and swing foot were larger by flexing-extending more, and both vertical and posterior components
of GRF were larger during phase 4. It was considered that hip bending produced posterior momentum as well as vertical momen-
tum of trunk during Nakcyguri. In conclusion hip bending was essential and so useful to the successful attack.
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el : Right leg full flexion

e2 : Left toe contact

e3 : Right toe off

e4 : Right foot stretch ahead
e5 : Right Nakcyguri

P1 : Right propelling

P2 : Left weight receiving
P3 : Right protracting

P4 : Right pulling

Figure 1. Events and phase of two types of Nakcyguri
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Figure 2. Anatomical location of reflective markers (x-axis:
right direction, y-axis: anterior direction, z-axis:
longitudinal direction of each segment )
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Figure 4. Left leg joint angle with and without hip bending (unit: deg)
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Table 1. Left leg joint angles, segment angles and ranges of

motion with and without hip bending (unit: deg)
hip bending with without
phase M SD M SD P
ed 1250 6.8 1219 62 173
X e5 974 85 1023 82 .018
ROM 309 7.1 21.7 73 .000
N ed 146 8.1 13.5 86 .553
% Y e5 9.0 92 10.1 92 494
® ROM 119 4.1 10.9 45 498
ed 8.7 68 -6.4 83 .168
Z e5 1.0 4.6 1.9 64 725
ROM 166 7.1 13.1 54 159
ed -59.7 9.1 -57.2 7.1 121
X e5 245 111 -28.0 88 .I158
ROM 392 85 32.6 8.6 .004
ed 2.6 52 4.3 72 198
§ Y e5 2.6 32 -0.3 33 .014
- ROM 9.4 3.7 10.4 39 369
ed 2.1 10.0 -1.3 87 .599
Z e5 04 11.1 -52 1.7  .042
ROM 170 52 12.7 6.1 .022
ed -5.0 145 0.9 156 .012
X e5 443 154 26.6 11.8  .000
ROM 537 155 33.8 16.8 .000
ed 8.8 7.3 8.6 63 .885
E‘ Y e5 25.1 7.1 272 83 .357
ROM 235 87 24.0 106 .828
ed 9.9 8.9 8.6 87 344
Z e5 32 8.4 2.8 10.8 .836
ROM 189 7.1 17.5 6.6 541
ed 29.8 10.0 25.8 10.8 .59
X e5 249 163 -8.9 17.6 .000
ROM  58.1 147 384 19.0 .000
" ed -139 838 -13.6 57 .882
= Y e5 -149 128 227 70 .021
= ROM 224 6.8 17.6 40 .041
e4 -112 194 -144 214 177
Z e5 -19.7 216 -9.5 26.8 .036
ROM 238 87 22.6 62 .676
e4 29.9 132 144 133 .001
X e5 -312 119 -6.6 8.8 .000
ROM 61.1 198 229 149 .000
N ed -19.3 109 -16.3 104 .190
§ Y e5 32 104 4.2 89 .0I5
ROM 263 15.1 14.6 11.8  .001
e4 -25.1 244 -32.0 324 130
V4 e5 44 278 0.7 29.7 .246
ROM 304 136 38.7 12.7  .058
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Figure 5. Displacements of CoM of right foot, pelvis and head with and without hip bending.

Table 2. Distance of CoM and CoP (unit: cm) Table 3. The elapsed times of each phase with and without hip
- - bending (unit: ms)
with without - .
M D Y D p hip bending with without ,
body 20.7 6.0 17.2 5.5 .053 phase M SD M SD
CoP 22.1 3.9 19.5 4.1 069 Pl 349 57 379 102 217
head 67.0 9.2 46.1 10.6 000 P2 127 27 136 30 .20
pelvis 364 9.3 25.1 8.4 .001 P3 384 51 394 45 457
R_foot 110.1 7.8 101.2 8.0 000 P4 419 67 368 61  .000
trunk 35.1 6.3 28.8 8.1 002 P1-4 1279 112 1277 101 .934
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Table 4. GRF of left foot with and without hip bending
(unit: %BW-s)

hip bending with without
phase M SD M SD P
ML 0.8 0.9 1.2 1.0 .081
P3 AP -1.9 1.5 -8.5 1.8 .119
vertical 453 5.6 46.5 54 413
ML -0.9 1.0 -09 09 81
P4 AP -3.5 1.1 -3.0 1.0 .001

vertical 366 73 3.7 6.0 .001
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Table 5. Left leg joint moments at events (unit: %BW) and
angular impulses during P4 (unit: %BW-s) with and
without hip bending

hip bending with without

event/phase M SD M SD

X 876 380 886 297 889

¢4 Y 155 304 135 298 .808

Z 372 119 404 126 329

X 872 255 632 136 .005

% s Y 32 320 35 232 .967
7 67 93 43 84 221

X 267 77 213 61 058

P4 Y 86 56 66 37 .22
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X 672 389 72 445 .000
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2 e Y 728 639 250 480 .012
Z 39 95 21 95 489

X 501 160 235 113 .000

PA Y 199 100 125 31 .042

Z 102 28 75 26 .000
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Figure 6. Left GRFs and leg joint moments with and without hip bending.
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