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ABSTRACT

Objective : The purpose of this study was to investigate the relations between accuracy score and the motions which are performed in
PyeongWon Poomsae, thereby developing objectivity in accuracy evaluations for Poomsae competitions.

Method : The subjects were six male Poomsae players (age: 21.2+1.17 yrs, height: 173.4+3.95 cm, weight: 67.7+7.65 kg). A
three-dimensional motion analysis was performed on the subjects using six high-speed cameras (60 frames/sec) and subjects’ performed
motions were evaluated by 5 evaluators. The entire Pyeong Poomsae was divided into 13 events and 9 phases; there were three pairs of
symmetric phases among them: front kick & turning side kick phases (3PH, 3-1PH), arm motion & stance phases (4PH, 4-1PH), side kick
with Hakdari-stance phases (SPH, 5-1PH). Performance time, change and range of COM, height of vertex, and foot of side kicks were
analysed. The Data was analysed utilizing correlation analysis.

Results : There was a positive correlation between accuracy score and the difference between right and left range of COM (X direction)
at 4PH (r=0.921, p=0.009).

Conclusion : The results of our study indicate that it is necessary to consider some of objective criterion such as performance time, COM

range, and symmetrical movements in accuracy evaluations of Poomsae competitions.
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Table 1. Subjects

Subject  Age(yrs) Height(cm)  Weight(kg)  Career(yrs)
A 20 177 60.5 8
B 20 177 63.8 4
C 21 167 60.4 10
D 23 175 80.0 6
E 2 174 69.5 14
F 21 171 719 4
MzSD  212+1.17  1734#395  61.7£7.65 7.67+3.88
2. 89 =7
Ao AR S 7t 9 #A Hl= <Table 2>9)
%ﬁk
Table 2. Experimental equipments
equipment company  country
Motion master 100 Visal Korea
measurement (60frames/sec)
equipment Control object .
(Im*2m*m) Visol Korea
analysis oD (Version 3.1)  Visol  Korea
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Figure 1. Event and Phase

1) Events

Event 1 : HEH]A7]

Event 2 : S|

Event 3 : $h&dolge}y|

Event 4 : ShEGanpguly)

Event 5 & Event 5-1 : ZH-2HA7]|(H&%)
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]
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Event 9 : 29X 4]7]
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Table 3. Time and percentage of each phase

Kinematic Analysis of Accuracy Evaluation of Pyeongwon Poomsae 435

(unit: sec)
Subject A B C D E F M=SD
(score) (320 (3.16) (348 (3.36) (322 (3.40)
Phase Tme % Time % Tme % Time % Tme % Time % Time %
1PH 76 222 76 223 80 229 79 219 71 213 74 216 7.6+0.35 22.040.56
2PH 22 6.4 24 7.0 23 6.5 23 6.3 23 6.8 25 72 2.3+0.10 6.7+0.35
3PH 28 82 27 80 29 83 29 8.0 28 84 30 8.6 2.8+0.08 8.310.25
4PH 57 167 55 161 57 163 60 166 57 171 55 159 5.7+0.19 164+0.44
5PH 20 59 22 6.3 20 5.7 22 6.0 20 6.0 23 6.6 2.1+0.11 6.1+0.30
3-1PH 28 82 30 8.7 30 8.6 29 8.0 29 8.6 30 87 2.9+0.09 8.5+0.28
4-1PH 56 165 57 167 59 167 64 176 56 168 52 150 5.7+0.39 16.6+0.84
5-1PH 21 63 22 6.4 21 6.0 2.1 59 22 65 23 6.8 2.2+0.08 6.3+0.33
6PH 13 38 13 37 13 38 14 4.0 12 35 13 38 1.310.09 3.840.17
WP 34.1 100 341 100 351 100 362 100 333 100 343 100 345+1.00  100.0£0.00
WP: whole phase
Table 4. Change and range of COM of the symmetric phases (unit: cm)
Subject A B C D E F M:SD
(score) (3:26) (3.16) (3.43) (3.36) (322) (3.40)
Phase Change Range Change Range Change Range Change Range Change Range Change Range  Change Range
X -10.1 165 408 432 12 133 38 58 14 28  -103 186 -120+150 184+129
Pil Y 1314 1314 -1454 1454 -1579 1579 -1555 1555 -137.6 1376 -1599 1599 -1480+11.7 148.0+117
z 4.1 24.6 13 245 20 262 40 273 6.5 226 4.6 267  38£19  253%17
X 250 266 214 29 317 317 257 257 215 237 268 280 254438  264+32
P‘;-I Y 939 1024 1004 1055 91.0 1002 1034 1118 933 1110 978 1057 966147 106.14.6
Z 0.1 92 25 158 24 105 35 135 47 123 03 108  06%30 12.0+24
X 47 57 -13 30 34 38 98 9.8 58 58  -108 110 60437  65%32
P?—I Y 203 300 243 356 286 362 337 396  -332 407 -189 328 26564 358%40
Z 4.6 147 -14 114 79 120 13 104 115 164 107 175 5852 137+29
X 293 312 43.6 43.6 0.1 103 -324 340 39 102 38 152 30275 24.1%14.1
?’I}I Y 1173 1173 1152 1152 1526 1526 1335 1335 1399 1399 1484 1484 1345%156 1345156
z 28 234 30 247 L5 249 34 260 52 262 2.1 242 30£13  249+11
X 43 9.8 25 91  -147 166 1.6 244 -143 149  -159 196 -84%75 15758
;}11 Y -1007 1068 920 1032 97 1035 -1230 1332 145 1113 -1058 1107 -103.8t107 1115112
Z 1.8 83 1.9 142 1.0 11.3 0.1 136 0.1 14.0 0.7 130 09409 124423
X 49 78 16 78 83 93 8.1 8.1 6.3 6.7 12 73 11£13 7809
;}11 Y 167 295 285 36.7 231 337 363 4.6 355 41.6 225 336 271478 366156
Z 14 150 6.3 123 134 150 52 10.8 15 137 104 162 7442 138+20
X direction: (-): forward, (+): backward, Y direction: (-): left, (+): right, Z direction: (-): down, (+): up
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Table 5. Feight of heel of Kicking leg and verex at the side Kk s

Subji Joints e side side side

(score) kick 1 kick 2 kick 3 kick 4
A heel 1058 1055 1053 1031
320 yertex 713 45 642 592
B heel 972 943 02 1004
G16)  yergex 575 626 59.1 75
c heel 1018 1013 1042 9.7
G4 yertex 682 736 703 76.9
b heel 1000 107 1022 1022
(336)  yertex 689 6.5 702 .2
B heel 976 999 976 105
G2 ergex 711 780 762 718
. heel 9438 93.1 95.4 97.0
(340 yertex 784 806 768 79.4
Heel 997+39 993t47 1007839  1007:22

M:SD
Vetex 602468 715472 695:69 715+7.1
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Table 6. The relationship between accuracy score and variables, correlation coefficients(r)
. . Z direction . . .
Time X direction COM Range COM Range Kick height Vertex height
3FH 4PH  SPH kick 1 kick 2 kick 1 kick 2
& & & 3PFH 3-1PH 4PH 4-1PH 4PH 41PH & & & &
3-1PH 41PH 5-1PH kick 3 kick 4 kick 3 kick 4
Pearson r 424 43 159 -591  -5%2 921 0652 -520  -207  -335 441 028 063
accuracy
score

P 403 935 764 217 256

009 .160 290 694 S17 381 958 906
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Figure 2. Trajectories of COM of Whole Phase (Subject A~F in a clockwise direction from left side upside. The area means 50 cm>50 cm per each cell)
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