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F 4 ZF HEHX Y, 200 I B AMA Ao e (cm)
u Az RE-TO TO-TE TE-TK TK-TD
(A1=w) (A 2=) (A 3=) (A4=9)

X 44.59+0.26 43.84+0.11 44.04%0.07 45.66+1.28

Fin Y 73.2244.05 99.3549.59  111.90+0.18  113.76+1.13

Z 88.94+0.95  100.34%+4.16  102.30%+0.33 94.99+5.34

X 46.09+0.23 48.68+1.68 50.93%0.20 53.06+0.96

;i Bantam Y 46.83%£4.53  74.89+11.07 89.7440.49 92.3540.92

Z 96.31£0.90  105.5245.84  110.93%£0.99  101.47£4.90

X 37.02+0.08 40.06+1.73 41.7440.13 43.08+1.16

Welter Y 58.06+£3.78  81.20+10.18 95.77+0.49 94.25+1.28

Z 94.67+1.11  107.374#5.91  113.64%0.26  106.05+5.82

X 43.75+3.47 44.07+3.82 46.67+4.66 47.70£4.48

M+SD Y 58.82+12.89  85.69+14.07 94.93+7.53 99.9449.87

Z 93+3.57  104.9845.80  110.67+3.80  100.26%6.70

X 41.66+0.42 41.33+0.56 41.7240.04 43.28+1.36

Fin Y 65.44+4.10 90.164£9.66  104.48+0.66  108.21+2.05

Z 88.25+0.86 99.4745.42  103.66+0.37 95.9845.55

X 49.2840.41 50.74%1.29 52.67+0.18 54.6740.93
T

FE Bantam Y 54.76+4.49  81.81+10.92 96.47+0.53  101.4242.31
4

Z 94.77€1.21  106.32+5.62 110.140.34  102.45+5.61

X 43.8140.32 43.48+0.21 43.88+0.12 45.41+0.81

Welter Y 54.08+7.13 85.5+11.19  101.33+0.62  103.56%1.03

Z 93.85%0.67 106.24£6.15  112.9940.09  105.39%6.75

X 44.69+2.81 45.2244.16 46.1345.23 48.4+5.23

M=£SD Y 58.06+£7.56  86.73%12.22  101.06%3.65  104.34+3.35

Z 92.2543.01  104.53+6.15  108.78%4.33  100.92+6.89

X -1.537 -1.434 .205 -.704

t—%k Y 160 160 -2.989* -3.332**

Z 1.313 981 865 -1.134

x. p<.05, xx: p<.01
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2+

-1 o

kH
()]

HI Sk

o

X, Y, 20lM =HH

o A sS4

a2

c
= L

(cm/s)

. RE-TO TO-TE TE-TK TK-TD

TE (A1) (Al2) (A3=) (A=)
X -2.93+3.31 0.11%3.52 6.04£0.55 15.39£5.90
Fin Y 44.2439.71  86.23+29.01 16.04+7.04 9.65+13.69
Z 7.45+28.09  33.37440.01 -27.6+2.38 -62.75+16.99
X -1.16+2.82 13.14+7.42 7.96+1.76 6.94+12.44
;;g Bantam Y 44.25%30.12  92.54+32.40 19.52+2.87 15.9+18.97
Z -2.99+13.29  43.12+27.30  -36.68+13.7  -56.33%4.95
X -0.03£2.99  12.32+10.61 5.68+0.92 14.03+8.96
Welter Y 76.64+6.87  83.39+21.73  21.76+11.83  -9.85+18.09
Z 19.72421.55  45.27+£24.72  -12.34+8.58 -73.89+27.19
X -1.7843.19 8.8549.72 7.2441.66  12.14+10.44
M=£SD Y 47.87+33.34 87.1+28.35 17.88+6.45 5.45+20.49
Z 2.76+19.95  40.29+31.57 -30.05+15.01 -65.67+17.94
X -2.23+7.14 2.0746.98 -1.82+1.25 13.86+6.84
Fin Y 42.14+37.08  89.65+19.61 39.47+8.66 22.68+7.47
Z -0.23%£21.93  42.99%36.30  -22.13+4.43 -61.95+17.88
X -2.18+6.61 10.83%4.18 10.5+2.16 7+8.3

72
T2 Bantam Y 61.13+£19.12  97.55+31.90 32.45+2.20  26.94+16.69
3

Z -5.54+28.27  43.79%42.60  -20.07£0.93 -52.71£18.10
X -2.80%5.09 1.96+1.99 7.1842.34 8.52+4.39
Welter Y 73.48+21.10  100.41%26.40 37.17+6.57 14.88+9.29
Z 3.42419.08  51.68+27.48 -5.0745.85 -75.20+38.92
X -2.42+8.88 5.26+6.24 6.2446.07 9.7247.39
M=+SD Y 59.4429.66  95.84+40.07 33.41+£3.87  21.38+13.26
Z 0.43422.85  45.87+36.50  -17.62+8.00 -65+26.07
X 781 2.757** A67* 1.224
t-gk Y -1.262 -1.786 -4.896*** -4.576%**
Z 1.327 -1.006 -1.717 -.302

*. p<.05, xx: p<.01, *x%x: p<.001
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H 6. JHLS(Y)OAM 2EZF otX| ZHO =HE BASE (cm/s)
. RE-TO TO-TE TE-TK TK-TD
T A1=9) (A2=1) (3= (A4=)
5 79.96+102.23  156.94£105.42 189.50£3.58 46.8+98.39
Fin  3t¥ 70.27£128.48 300.114227.39  293.95+£34.01 217.40+245.55
u o 27.00463.91 443.514375.31  339.98+68.82  -87.00+374.96
oo ¥ 86.78491.24  148.00£124.88  130.11+19.41 47.49+78.66
@T;g Bantam 3t¥ 57.80+104.47 256.76+339.90  313.24%£66.71  -6.81+203.26
) 7.92480.61 355.554536.69  488.11+£99.93 -84.44+294.59
o5 96.72482.30 226.56+£303.42  334.74+63.68 -19.27+£257.74
Welter 3} 137.43+68.05  115.624£96.67  152.78+14.01 62.22+55.84
u o 12.90453.39  331.644+477.37  450.42492.96 -144.93+409.74
0¥ 93.31492.80 139.25+109.25  150.87+27.96 51.75+78.50
M£SD &% 70.58+£109.50 259.334292.81  316.12455.54 -14.05+229.50
2 16.33+£68.67  374.02+465.54  442.63£100.94 -103.68+351.94
E  60.49469.34  154.63%£120.89 214.34%£7.15  68.16+101.39
Fin 3%  38.08478.35 307.61+178.30  302.67£30.22  -3.73+230.73
1} 0.52429.21 444.31+237.66  288.31468.06 -87.17+347.08
ne ¥ 111.49+92.55  152.38+117.25 158.87+£1.98 61.39+64.56
52 Bantam 318 83.45+123.29 302.274224.32 233.55+6.43 9.70£148.25
3 d o 26.11481.43  437.68%262.23  273.65+39.61 -56.31£207.02
oE  73.31497.54  300.75%199.37 331.79+£4.57 -25.20+201.50
Welter 3% 106.91+76.15  147.414£107.92 190.9144.08 56.39+71.13
u 18.52453.08  436.004197.91  349.81%£42.81 -117.49+322.56
¥ 92.75+481.00 151.47+113.55  188.04%25.19 61.93+78.02
M£SD ¥ 64.55£100.10 303.54+198.12  289.34£47.24  -5.13+189.74
ab o 14.75457.07  439.334230.13  303.99+40.40 -84.63%287.50
= .032 -.606 -2.619* -.643
t-%k a5 287 -.974 .968 -.211
1w 126 -.977 13.03*** -.295

x. p<.05, xx: p<.01l, xx%x: p<.001
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' 7 REXE S H Ze8e (Mol B S (cm/s)

. TO-TE TE-TK TK-TD

TE (A2=1) (A3=) (A4=)
e -0.94+23.06 137.41+124.19 -41.1948.37 -135.57+42.30
Fin 3%  4.52+28.16 313.78+219.64 -186.76+57.57 -382.47+106.06
U 30.43+54.74  428.19+368.71 -317.54+98.26 -563.99+192.63
ne ¥ -14.02+16.06 144.45495.04  -28.92+421.93 -127.28+29.01
H Bantam3}¥  2.64+13.03 348.52+246.23 -151.60+103.54 -374.25+72.71
3 v 25.26433.48 489.92+393.81 -297.30+£201.21 -541.73+152.18
¥ -11.17+19.08 141.75488.38  -52.23+23.91 -170.70£41.05
Welter 1% 12.94+17.56  327.38+248.26 -173.39+104.78 -451.18+96.69
U 33.61+41.21  452.89+376.56 -273.91+172.43 -651.57+£205.95
¥ -11.51+19.36 149.53498.91  -45.56+19.09 -148.61+36.39
M+SD &%  5.47+20.91 351.06%£226.34 -195.71+£67.74 -409.28+92.50
U 28.96+43.55 485.17+367.53 -346.60+121.32 -590.36+188.25
e -19.66+11.95 144.13+132.55 -49.08+6.48 -138.90+39.96
Fin 3% -5.37+14.63 322.56+179.84 -102.42+105.34 -372.33+115.47
L db 0 19.82+42.13  439.914275.33  -94.54+223.32 -542.69+205.31
;f ¥ -19.01415.79 . 150.67+123.83 -2.89+6.32 -119.93+65.27
%;r Bantam3}¥  1.36%£17.04  345.43+208.51  -71.85+74.24 -330.14+82.11
2 ub o 31.71443.48  470.22+312.97 -154.46+196.01 -471.29+112.61
e -14.05+19.06 156.29+136.48 -54.25+4.37 -154.50+49.11
Welter 3% 6.96+20.05 337.36+195.27 -122.31+£87.62 -396.09+100.11
ub o 28.41+55.03 462.15+264.77 -155.79+218.62 -573.01+£192.16
¥ -17.37£15.90 156.96+128.67  -36.03+28.50 -142.20+49.89
M+SD &%  1.20+£17.93 349.13+185.79 -144.18+53.87 -373.79+93.81
ub o 26.51+47.03  472.96+278.67 -244.04+110.51 -535.37+£172.39
o 5 -.358 781 -.718
t-%  shE .052 -1.558 -1.881
1t .206 -1.659 -1.509
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FEAREREY LRI 425k O JISIIE ERULCL

SH J1=I0F QAAXIL, E

¥ 8 =HY Ao M3 % e ZAZte| @A diE Zt (deg)

o RE-TO TO-TE TE-TK TK-TD

- (A1=H) (A2ZH) (A3ZH) (A47F9)
Fin He7dzt 4.19£2.94 13.49+3.36 5.87+0.60 9.30+3.73
#9747 -14.9445.68 16.41423.94  27.89+2.91 -12.394+20.58
5 I Kl 2.03+4.52 17.68+10.13  22.14+2.48 -0.41+11.12
A3 #9747t -20.5248.55 -16.77+£9.05 -10.79+£3.64 -34.79+7.87
Weltor KR s 1.47+3.83 13.82+11.63 25.2340.22 17.04£7.72
#9747 -20.1849.77  2.95+19.27 18.294£5.60 -10.14+11.35
M+SD A7zt 2.77+3.97 15.43+£9.38  22.97+2.47  7.60+10.90
#9747z -18.56+7.99 2.44422.17 0.24%+15.38 -22.63+15.40
Fin A7) 3.10£1.50  14.83+4.14  11.10£0.84  10.76+1.60
A-R -1 #9747 -18.87+2.68 12.65%£23.67  30.36%£2.91 -7.85%21.67
M3 Bantam A7zt 6.60+4.05  27.79+8.91 30.05+1.66  4.14+13.97
. ?_; #9747t -25.85+8.14 -21.68+7.56 -20.58+0.23 -35.30+8.63
T eler He7 7t 0.79+4.41 11.80+11.21 22.58+0.73 12.83+8.89
HF9742  -9.64£9.21 . -2.97+15.38 6.65+2.95 -18.06%+11.09
M4SD He7 7t 3.26+£4.24 18.70+£10.92  20.93+8.46  8.19+£10.27
#9747 -17.4849.81 -2.7442155 = 4.49+22.25 -22.92+17.27
-2 4577} -.602 -1.771 611 -.272
29737t -.597 1.311 -.406 .085
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E Q9 REZ SIX| Ao =mHH W ZtH ¢ (deg)
Exe RE-TO TO-TE TE-TK TK-TD
- (A1ZF9) (A 279) (A3FH) (A4Z9)

AL 156.56%+3.37 106.89%43.18 76.38+7.01 143.63%£23.46
Fin %% 164.90£10.06 118.45+29.44  171.10+£0.16  169.34£8.11
102.17£7.90  133.59£8.32  144.10+2.55  139.70£9.23

e
o

R
e
()

162.66+3.59 118.74%+44.86 63.11£7.19 139.22%£33.16

;f% Bantam &  175.06£7.53 144.84%18.84  168.28+2.03  150.46+7.43
WE o 102.3443.24  114.2848.20  142.70+2.42  132.76+5.66
wgH 166.73+1.56 104.214£56.78  39.08+9.67 120.46+33.44

Welter %2 172.2247.76 152.83+11.11  168.10+2.28 162.33%11.42
pis= 96.65+4.27 113.80+15.77  153.55+1.77  153.26+1.31
weE 161.12+5.06 109.95+48.59  58.05+16.75 134.95+31.34

M+SD T2 170.54%9.66 139.59+25.03  168.85%2.12 160.23+11.95
W= 101.1146.02 120.03+14.52  146.63%5.57 141.26%+10.55
w#E 160.92+1.10 106.36+50.17  64.28+7.83 144.45+28.92

Fin %2 166.14+4.58 104.77+29.34  170.56+2.39  164.61%9.84
L 99.49+3.74  138.80%+8.16  139.73+2.33 140.34%10.30

m= w#E 154.16+2.92 107.06£47.70 | 68.56+4.41 134.85+34.35

TR Bantam F2  172.69+9.39 113.37+25.81  170.54+1.15 142.96+12.25

T3 2= ]101.05+3.36 115.91+£10.34  141.13+1.54  130.43+9.65
w¢d 164.95+3.61  89.15%55.14  59.05+7.56 133.29+29.87

Welter 7% 171.1646.81 102.40%27.35  170.43+2.49 163.29+12.30
R 98.21+3.83  113.80+9.82  144.77+2.73  153.10%5.19
agd 160.44+5.21  100.85%£50.91  63.96+6.76 137.32+31.17

M+SD g 169.94+7.47 106.85+27.48 170.51+1.63 155.88+15.34
R 99.47+3.78 122.84+14.74  141.87+2.91 140.46%12.78
e 667 1.010 -.813 -.376
t-%k 5 351 6.882*** -1.619 1.551
P 1.636 ~1.060 1.906 337
*%xx. p<.001
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<ABSTRACT>

Kinematic analysis for technique difference between flexed and
extended type of knee during Jigeo—Cha—Gi in Taekwon—Do

Kim, Dong—Kyu
Major in Physical Education
The Graduate School Of Education, Cheju National University
Cheju, Korea
Supervised by Professor Ryew, Che—Cheong

The study was to investigate skill difference between flexed and extended type of knee
during Jigeo—Cha—Gi in Taekwon—Do. -For this -subjects - participated was consisted of weights
of fin class, bantam class and welter class of male 3 national representative level skilled in
two type(flexed and extended type) of Jigeo—Cha-Gi.

3 dimensional cinematography analysis was performed for motion analysis and
Kwon 3D ver 2.1) was used for 3D coordinates & analysis variables calculation.

Variables analysed was consisted of temporal, kinematics of COG, Kinematics of
lower leg segments, angular kinematics and correlation among variables influenced to
targeting.

The conclusions obtained were as follows;

1. Temporal variable
There was no significant difference statistically in all phases & total elapsed time
between flexed and extended type, but flexed type was delayed more 0.016 sec than

extended type.

2. Linear motion variable

— 66_



1) Displacement of COG

There was significant difference in level of p<.05 showing longer mean 6.13 cm in
case of flexed type than extended type in displacement of COG during all phase and
too significant difference in level of p<.01 showing longer mean 4.4 cm in case of
flexed type than extended type in displacement of COG in followthrough phase.

2) Velocity of COG

There was significant difference in level of p<.001 showing higher mean
15.53cm/s in case of flexed type than extended type in velocity of COG(Y direction)
during targeting phase and peak velocity(Y direction) was more fast 8.74 cm/s in
extended type than flexed type.

3) Mean velocity of leading leg in forward direction(Y)

There was significant difference in level of p<.05 showing higher thigh mean
value in case of flexed type than extended type but showing higher foot mean value
in extended type at level of p<.001 than flexed type in velocity of COG(Y direction).

4) Mean velocity of leading leg in vertical direction(Z)

There was no significant difference in the second & third phase in case of vertical

velocity level, but momentum transferred efficiently form proximal to distal endpoint.

3. Angular motion variable

1) Front—back & right—left orientation angle of trunk

There was possibility of more stable Jigeo—Cha-Gi in extended than flexed type by
decreasing in right-left orientation angle of trunk.

2) Relative angle of lower leg(hip, knee, ankle)

There was significant difference in level of p<.001 showing longer mean 32.74
deg. in case of flexed type than extended type in hip joint during the second phase

but maintained insufficient extended knee of mean 168 deg. in targeting phase .

4. Correlation among variables according to Jigeo-Cha—Gi type

More fast response time leaded to the stronger Jigeo—Cha—-Gi by increasing velocity of

shank & foot at targeting and the more desirably influenced to targeting velocity in forward
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direction(Y), the higher height of COG in the first phase.
By more lowering COG in the first phase for decreasing in total elapsed time in
flexed type, could show more fast of velocity of shank & foot in targeting by

response time in forward direction(Y).
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