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ABSTRACT

A Case Study on Center of Gravity Analysis when Performing Uchimata by Posture
and Voluntary Resistance Levels of Uke in Judo[II]

Kim, Eui-Hwan* - Kim, Sung-Sup(Yong In University)
Chung, Chae-Wook(Donam Health College)

E. H KM, S. S KIM, C. W. CHUNG. A Case Study on Center of Gravity Analysis when
Performing Uchimata by Posture and Voluntary Resistance Levels of Uke in Judo[II]. Korean
Journal of Sport Biomechanics, Vol. 15, No. 1, pp. 237-257, 2005. It was to study as a
following-research of "A Case Study on Center of Gravity(COG) Analysis when Performing
Uchimata(inner thigh reaping throw) by Posture and Voluntary Resistance Levels(VRL) of Uke in
Judof[1]".

The purpose of this study was to analyze the COG variables when performing uchimata(inner
thigh reaping ﬂuow) by two postures and voluntary resistance levels(VRL) of uke(reciver) in Judo.

The subjects, who were one male judoka(YH) for 1992 Barcelona Olympic Games

* ehkim@yongin.ac kr
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Olympian(silver medalist), and one male trainee; Y.I.University representative member (SDK), and
were filmed on two S-VHS 16mm video cameras(60fields/sec.) through 3-dimensional motion
analysis methods, that postures of uke were shizenhontai (straight natural posture) and
jigohontai(straight defensive posture), VRL of uke were 0% and 100%, respectively.

The kinematical variable was COG variable, distance of COG, and distance of resultant COG
between wuke and fori(the thrower), velocity and acceleration of COG. The data of this study
collection were digitized by SIMI Motion Program computed the mean values and the standard
deviation calculated for each variables.

When performing uchimata according to each posture and VRL of uke and classifying. From the

data analysis and discussion, the conclusions were as follows :

1. Displacement of COG
Subject YH, COG was the highest in kuzushi(balance -breaking), vertical COG was low when
following in tsukuri(positioning; set-up), kake(application; execution), and COG was pattern of
same character each postures and resistance, respectively.
Subject SDK, COG was low from kumikata(engagement positioning) to kake, and COG was
that each postures and resistance were same patterns, respectively.
Subject YH, SDK, each individual, postures and resistance, vertical COG was the lowest in
kake phase, when performing.
2. Distance of COG between uke and tori
The distance of COG between uke and fori when performing, subject YH was 0.64~0.70cm in
kumikata, 0.19~028cm in kake, and SDK was 0.68~0.72cm in kumikats, 0.30~042 cm in kake.
SDK was wider than YH.
3. Distance of resultant COG between uke and tori
The distance of resultant COG between uke and tori when performing, subject YH was
0.27~0.73cm from kumiikata to kake. and SDK was 0.14~0.34cm in kumikata, 0.28~ 0.65cm in kake.
- Jigohontai(YH:0.43~0.73cm,SDK:0.59~0.65cm) was more moved  than shizenhontai(YH:0.27~
0.53cm, SDK: 0.28~ 0.34cm).
4. Velocity of COG
The velocity of COG when performing uchimata, subject YH was fast anterior-posterior
direction in kuzushi, ant.-post. and vertical direction fast in tsukuri and kake.
SDK was lateral, ant.-post. and vertical direction in kuzushi, ant.-post. and vertical direction

in tsukuri and ant.-post. direction in kake, respectively.
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5. Acceleration of COG
The acceleration of COG when performing uchimata, The trend of subject YH was showed
fast vertical direction in kuzushi and fsukuri, ant-post. and vertical direction fast in kake. The
trends of SDK showed lateral direction in kuzushi, lateral and ant.-post. direction in fsukuri

and ant.-post. direction in kake, respectively.

KEYWORDS: Judo, Uchimata, Posture, Voluntary Resistance Levels(VRL), Shizenhontai, Jigohontai,
Kuzushi, Tsukuri, Kake, Kumikata
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EAYEY HEAE F% WFE XZ, A-F UL Y5, e wRE 2502 HYd §
AREY 18749 22 59 ggoly dof G FEHe AHETOER AE HadeA

UAeto] st fde 234 AR W 37\}% T AR B2 HEEy] 3 Abdel-Azizs}
Karara(1971)7} 7§&3}3, Walton(1981)0] 3tg DLTZ|H S Al83tgct A2kd 33 33 #3E
of ¥3+¥ 5 QxHrandom error)E Xilﬂﬁ}ﬂ Ae A ButterworthQ] A9 ZEi(low-pass filter)&
AMEste] AAg el e Y-S ALk (Winter, 1979), oWl A F3kg(cut-off frequency)s=
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o ey Az -
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ZA &3 = Motion |° | D AAFAHIY
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Program 71
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et Ay i3 A A 2719 A AgH AF FE] GE FHHX), AF(Y), F3t
s 1

1

e AMdeldy] 71 23 A QA9 FAEAS 2900, AH(Y), A FE - JFArEE dy
FANNAE YEH oz Ful ARE 71&0]), AR7], Z7WAA LEFSE o]

WA 7188 Wl on, Ak FAMAE FHl AAFE 71&0)7], AR7), 2717 271
HEo 2 o5 1S TG, Ak FAMAE SR Z1&o)7ldA 4ol 7

F1% AF M= YHY 22 Aoz o)FsiuAs 7
A o AAREH B71742] Adstd JHog F4E WHRHA 71Ed BSske %S JEhidT:

TE 1 SHCRAY] UE A oHE E MY SAHS (unit < rm)

Subject Posture  Resistance (%) ® o = =
Y Z X Y Z X Y Z X Y Z
op 0 002 117 087 -0.07 113 089 -0.06 1.05 085 -0.04 094 076
100 003 117 082 011 1.06 091 -011 094 084 -0.19 071 062
Y 0 001 132 088 0.02 130 094 -003 120 091 007 103 073
N 100 008 112 088 -0.03 1.11 090 -004 095 083 012 076 0.64
0 013 082 083 001 073 0.76 000 070 075 -0.15 056 0.60
SDK o 100 062 088 081 002 086 080 -003 077 071 -014 066 058
0 002 116 084 002 1.03 082 -007 0% 077 013 087 0.66
W 100 0 12 080 002 113 079 001 104 075 001 098 068

* DP : straight defensive posture, half squat position : AZE 3|
NP : straight natural posture, standing position: 2FdE4)
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553} o], YHE Ra7lo4 71goldd AT A &4, A% BAY] A4S Eole A% &
A& HoFgloy, SDKe AUE 7189A AYE A AAE B3 4% 712 400

71 H37F A7), 27 3Hez o)od o] HyPa AYE, AAE, AFE ZE
FAEY7E GopAe dHHeldlen, &3] YHe AL7]dAM 008m-007m, Z
0.09~0.2m M2 Ztz Yokw, SDKE A 27)dA 0.01~0,09m, Z7loME 0.07~0.15m HAZ 7}
zt w9k

A7)l FHFA A, AAE, A 24 2R A Y& A4S A AL THH
J F5HoE wgHE, YH/} SDKRY AAE w5e HY7h gked], o thd f& 3Eol
B3, 7129 sdx9 Arge] g2 Ad4E BEdHtn #ddn

d

2. mRZke) M EAAH2

g gy 71edd A JPAE 2719 A% 2 H A $Eo 02 IFARNY VA F
A 7HA Ade <EE 2>9 2k

= sy 23 A gyPzis} w1kl AAFAANE JPAEE A4FHEY, YHe @3
7oA 064~0.70mtA S FAS T 71&S BHEAA o] FIEeH, vpAY 27FdA
NP2] 0% A& o)A 019mE 713 92591, A5 100%0) A 028me AR=AA7} 713 2ok

SDK 2371(0.68-0.72m)ol A 71&o] w3jshein HA 7HFe] FolERoH, wpale Z7ITHAA
NPe] A8} 0%l X 030mz 713 FHAL, A 100%e]ME 042mz 71¢ ZHAo] ZA HoHth
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Subject Posture Resistance(%) EO E1 E2 E3
0 0.69 0.55 042 0.26
bp
100 0.64 0.55 0.40 0.20
YH
0 0.70 0.04 0.46 0.19
NP
100 0.69 0.61 0.41 0.28
0 0.68 0.51 0.44 0.32
DP
100 0.68 0.57 0.40 0.32
SDK
0 0.71 051 0.41 0.30
NP
100 0.72 0.58 047 0.42

A7) YHe ¥$)(019-028m)}  SDKe] #$1(030-042m)7t 5@zte] 449 Aolst B
7} AEAE AFHA ggon F AgA 2 AQRAY HP0%rch 100%] AL W7}t 34
o) o Wojrh ol2H FHFA BF FUT HVL Jehhion, 53 2/1FAAA NP A
0%l olX 7 A, A 100%) 4 713 A dehhe 3538 BAed U9A, AF 0%oA
DPECHE NPA 9717} AezdA A 9 Adolng o 43y 2718 9d & Iy, A%
100%) 4 A2 A A i 3715 AA798 A4S 37 B2 o5F Aie] vehgnt
T BE. @8 @7 A DPYAME AAE $HA dglon 2719 F4ol NP Bt ¥7] g
NPojA o & AZE vehd A2 Alsdth

3. A EY ols7El

sycie|dr) wE A 19] A ALAH Ay 5 gE JPALY AAFEFA oA
e <% >3 %E}.
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TE 3 MHEMEY oS (unit = m)
o !lis
kb
X “k x/
Subjects  Posture  Resistance(%) EO El E2 E3
0 0 0.19 0.29 043
DP
100 0 021 0.36 0.73
YH
0 0 016 0.27 053
NP
100 0 0.08 0.15 027
0 0 0.34 0.38 0.65
DP
100 0 (.24 0.38 0.59
SDK
0 0 018 0.17 0.28
NP :
100 0 0.14 0.24 0.34

= st A7) B A AAFEFA oleAE fPAEE 4Ry, YHE 7les ¥
wA SHY A7t FHEE, DP A% 100%44 7HE 2 A-O0Bm)E )58, NP A
100%dMe 7P #& A027m)E olFstHA 7es Tt SDKe 7le< L3N =
A A7t NP A¥ 0%5 A yoixs F7EHAeu, DP A% 0%dMe 71 24 A#
(0.65m)E | F3tF, NP AF 0%elA 7h3 & A=0.28m)E ©]F3tHA 7Iee LHIAL
F AEA 25 DPAA 2 AelE olFadL, NP e & ALdE olFshiA rles 233t
Fed, ole 7le EH A AARARG FAo] RE ATEAANM FATAHS O B o)FHTA
e THAAES & 5 Aok o9} o] AHFH 01571?«1” AgrErde A4 A5A

A} g5tol &, F49 ¥ FEd JFS Yol v Hog AdE F 3k

OiN o

7

4, MHEN

Ik
H

Sunelas) B8 A D932 A9 A A9H AF $2o) BE AAFH SEE <2

4>9} gt
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TE 4 UNBY & (Lnit = %)

Sub.  Posture  Resistance(%) ® H = =
X Y Z X Y Z X Y Z X Y Z
DP 0 005 022 044 005 -074 016 019 -09 -0.72 073 -0.62 0.4
- (half squat) 100 003 002 002 003 099 000 -040 -131 -1.00 -023 057 -0.56
NP 0 008 013 025 020 047 001 005 079 042 -037 046 -047
(Standing) 100 009 011 003 015 079 -012 002 -105 074 -020 -029 0.28
DP 0 0 041 -021 063 066 -048 -021 -065 053 -044 -026 017
oK (half squat) 1 002 032 043 049 046 -069 039 -060 076 -0.01 -038 -0.02
NP 0 009 03 -017 076 -077 060 045 -066 042 -021 -0.33 -018
(Standing) 100 006 047 019 011 047 -036 019 -055 -0.42 -024 -026 0.26
AT A7) B A AAFAY £25 P AR, YHe El, B29 B3 2F A$F
AEE7E 7 wEA Jeged, B3 A9 AN e AeAEEE B2A UrE}lHUW es
THeAY. SDK+ El, E29} E39A ?dl’r%ﬂ—f% 7b 4 w2 Jehlrgon, 3 El, B2

e &S, Ast ko gy £59 ztolr} A
YHE B3, 71gol7ldNe AFS4557 %718 27N e 243?99} CER
£57} wgton|, Az 13403-— %i g2 % Ao 1 -% HH}Eﬂ G}Wi NE

.
2 72¢ %?4'}—:5 PRI —%zqog . Alzwo% R DS
o

1=
ee LHE S49S ¢ & At
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udeldr] 23 A G B AN s} AR AY FFo e AAFA EEE <E
X 5>9F 2t

s¥oe|dr] @ gz AHEuY, YHe 7<% DP9 Ad 0%E
Afstias 71&e)7], A7), 27 25 AP $399 71557 7P i SDKe B3
2 ElM #3054 71&571 718 waA Jelgor, BdAe 2%, 239 A3 7HEE
7L BoM e A TSR, AZFAVEE, Aak54 JHEE solATh
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