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7182 8 2329 iR AR 243 AeS 7IRoR dtal, G AY,
&, AT FAge 3t a42 7" 144 29 %

gt 7 LR a(HA sl Ad, A7 947,
27 59 2244 2R A ad)Eel s asHAR, B718e AAld oM e VeEA &
e AYstr] Wiol 7lsol Tt 947t ArhHYE, 1988)

e A7 4~528% 38E A7 tellA wx7) 7ied 237] VIeEA g Jtede
v G Z1RAARD AFAA (shizentai) 2k AL A (jigotai) S AH3] FA|SHHA T - o] o]FoiA|=
), ojm} AFS AR S FAHAA A o]F9] FH FTo] L3} thEjo]7] wEe] T
71E FANE B7E(ashi-waza)®] FLAAL W% ATk SHATHHE, 1984). o]H BVE F 5
s drle i or Ut ARE e & A7IAM T3 Jle F ostueln, B2 f: 47
Z1ENs AR, AEB, 1983; AAE, 1987, 2D, oth$, 1988, A<, 1997, #7F, 2000
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W : ¥7](Uke) B : F&71(Tori)

BEHY
J& -1, 32| Z7|2l A BERY
2. AT
2 AR 99 7IAAe #9409 GAEAGHE FREY <E0-2>¢ 2tk
FIl2 Mgz
T v |3 % S A = 3 A
ML AG-195MP P i
Sl 2h2) - anasonic
2 03 ] FAH E 2m X 2m x1m V - TEK
°° = 713H) 575 spot Kong-il.co
= A Spotmeter V Asahi Pentax
SXEo T SYNC- TIMEER V - TEK
FFEA V CR AG-7350 Pnasonic
2L Eehina Pentium Il Samsung
A8 2 g 2UH CDP155 Samsung
3. AMEAEX

ke YxE <aYM-2>9F o] Wr|E FA

2 APAZEE TmAe] -
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Tl Al Agd APF 7S fANER ZEAS ol4dte 2R 339 BT AEE
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T HXT| EfRlol w2 HHoi2|Z 7|29 Kinematic 24 1] 67

1) o|#l E(event)

g d7] 71&9] FHAAZEE 27 287K E 6719 o|WER Ao|styt.
@ E1: 7]& T3E I3k FH|AA

@ E2 : 3479 Fio] HE 28 o]Fste] WEd Y& &3t
@ E3: 3479 Q& Wo] g0 olFate] WEd Y& £1t
@ E4 : 3479 o Wo| o]Fdte] WE P& &1t
© E5 : Wojae] ¢ o] Wi EE o|gdte 1t
©® E6 : Wojae] F o] WEE ojgsle 3t
* F1~E219HA), E2~E3:294), E3~E4:3%HA|, E4~E5:4THAl, E5~E6:50H)

oWlE : Il
= | <
2) =M (phase)
OHIEE 3xH o g TR E5e A7) 194 18]l E6S 27 29 AE TR

D159 (712017l =) : R7INA 71&0)717HA] o] F2
@ 258 (A7) 1) : 71ol71AA AX717AA e 52
© 359 (

2] Bl uh Mo 2719 AR 74 S 2eAt & 2R <34
I-1>0f ofef A 2k= ek
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SN o ye— L ZAl |-
Hi=f)=(F ;= F ) frame vate <> =1>

T8 114, RpM (2Bl

O ZEAZ(elbow angle: L E) : AR, 3] A 4], F2BHY F4o] o]F= 4%
@ o7 Zk(shoulder angle:/S) : FHE FAF AW F4l, LA o]F= A&

@ E-7Hhip angle: ~H) : A FA% nd T4, SWEY FAlo] o)F= 4k
@ FE7H(knee angle: 2K) : th2]9] ndd FAI SR F4l, FHLY T olF = 4=
©® TEZH(ankle angle: ZA) : FF, Bgohl, HEAE ole 4%

Zt 249 FATAS A AT AAE 471 A% QA R EFA|(body segment
parameters, BSPs)At5= Plagenhoef 5(1983)2] A&5E ©] &3}, <FAM-2>0] 9f3A] Z} o|HE
HE gk



S5 2| Eflol| w2 Feciz|Z7]el Kinematic A1 1] 69

ci = (1 = pi) s Pi + pi - DI coveeeeeeemeeenn <ZAl || -2>
©, Pi = &4 Aojo] tigt ZodozRE e FATAY AH
Pi Di = 4 29 9 4919 #x%

5. A=Az

FAREY A= - LTS X5 A WS YF, A RS 2508 s,
FTARES 187§4& 59 TAEfol skl Ao gk

DAE & WHS ZALEE Hsta 20Re) WEHE Fdto] 92" Allinked rigid body
system)= 7 o] 34Tt

Rgto)gste] A& 22k X FS 3AY I HAE o= W] 918t Abdel-Aziz9}
Karara(1971)7} 71'#3}31, Walton(1981)0] 483}t DLT7|WS AMHE-3IAth A4td 32k 37 Fi
o 2FH FE LA (random error)E AA37] A Butterworth®] A ZE|(low-pass filter)E
ARt Qatgel ZHYS AEsthWinter, 1979). olu} gk F3}<(cut-off frequency)E 6.0
Hzz 4733t

£ AT A AE A& KWON3D Motion Analsis Package 2.1(Kwon, 1994)322 1715 AR8-3}51
o, 103] o] AP3F F AT HHl HAd 54 635 ALt YA delste] 2 il
59 Hogd EFHAE F3te] A, BEFY e WSS vla A

~

m. 23 9 =9

F5 YY) 524 AALLAS AHEE <HM-1>3 2], AEFYLS i 1452012

15610122 AEFYlo] 01% wWaA 3=k

227 IEEE AR, A 15 71207 oM A9 Al7to] ABFYS Hit 1.
D

I+

[e]
0.12%, BE}Y& HF 134006232, A 279 A$7] AL Aol T 0.11:0.02%, BEFY
o] FHF 0.12:0.03%2%8°2H, A 37H A7] FAHE AelS]o] H 0.04:0.02%, BEFSJo] 0.09+0.03%
I ZE FdoA AEtYo] BEFEY ©EE AT



70 zolgt. =F3] - HEY
El-1, ZHY A2QA74 (unit : sec.)
w4 179 27w 37w okl
EFl & 9151
N a 1.28=0.03 0.1£0.02 0.050.02 1.43%0.04
b 1.330.16 0.11=0.02 0.04=0.01 1.48+0.15
M£SD 1.3+0.12 0.1120.02 0.04+0.02 145012
5 c 1.39+0.02 0.15-0.01 0.1£0.03 1.64+0.06
d 1.29+0.02 0.09+0.01 0.09+0.01 1.47+0.01
M-+SD 1.34+0.06 0.12+0.03 0.090.03 156201

A

w287 QoA Al 151 T1%ol7] FHol JPE ZA AgHglen, Al 251 A
£7) =9, A 35 27] S £o 8 Yt o 1{ Ao APATS(HAS 54%, 1986;
#H5Y, 199)4%= A AHE BAT V&0 AL ﬂ%% Ag3] 7ledd FHE FUx
H, @Y FEdMe dte Ted
d drEe] Bopgdow 16HA1 AEdEE 7)es 71e0l7
oA FidliA atgalr] ok 2HER HSE Y sfedXe T1eolr] FAALE EEAZL
H gl BolsE s Fole Aol F2 A Aol ALz d
suitte) 27 S2A] 2 ZH7h A QA7 2 Hlws] B <TIM-1>3 2|, A, Bg
A A7) FHelA BlwE fARSHA Yels, 7107, 7] S Zols Yt o
T 471 F89] 2eARbe ARATES vasjrd, 71o)gk 9J4(1986)9] AT A F oA = ST
227] FaA A7) I hgAgte , B A7 BRI AR 28170
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w3 708 96w (1988)2] Aol ME A7] o] 1ol 0.04%, 23l ME 0,067 2259,



T 7| Ero] w2 FHoia|Z7]2l Kinematic =A[ 1] 71

2 A7AAMY ABAF frARE 28AS Bt web E Aol FqE A, BRI 2] =
H A2QARRE AgATelA vehd HelelA A HlouA g FAHIJSH, AEYe] BEFYRE
BO

l

O Hit 0112 9@SHU0G. ST ArE TRgel o Akl BHlu= AL Aol

3 4 9

=

rr

AHe 902 B} 38F 02 EHS g5gtta BoRh

1) 2 =X

—

g dr] 2 7 o[WlEe glo] 9 BEAZhS AWEH <THM-2>9F 20|, AEYS
oA 979°, E200A 117.1°, E30llA 137.1°, E4ollA 859°, E5¢4 85.1° E6olA 723°% L}E}LH
Atk 123 BEFYIS ElolA 1034°, BE2oAw 1445°, E301A 1423°, B4olA 842°, E5¢I|A]
62.8°, E60 4] 55.7°Z UERA T

L. elbow
160

140
120
100

60
40
20

event

>

979 #93 1171+ 24 |137.1+69 [859+158 |85.1+139 |72.3+8.1
B [1034+29 [144.5+109 [142.3+66 |[84.2+101 |62.8+ 75 |55.7+64

J=-2. A B Efel 2l ZEX|Z d|u

AEFIE El9|A E37HA] 9 EA]Zbo] A=A B3N 7 & F
1S FE oW G BN P & 45E EAth B3N EAMA 7 B9 EF 543 749 3
25 Ro|HA A7) 2849 Eo7kA] HAE BT

A, BEFY7EY 9 ZEXZAL B4 71 & 4% Aol RYeH|, ol AvE i e i
o] 27| wZolgt AlRHY, F B EF E3olA E57HA] A #He E}
3 BEFIo] BISzg seS yehfar QIAW, 9 Az 249 WeE BEYol & AoE Y

STk ol AE Roluole BEdA BEYe 4nE e 9 &8 B BolA ¥n 9Kos
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FHoH, AEQS AvE
sl

o]zt Bzl AoZ AlEH

o

2) FE X2}

Fo
rn
Mkl

e dr] B34 7 oflEd] Slo] Q8 FEXZAS AWRY <IYM3>3 o], ABYL
E1A 1426°, B2 147.7°, E3olAH 1269°, EANN 97°, ESOIA 76°, BeolA 78.1°2 viehst
ou, BEFIE ElelA 1055°, E2001A4 1526°, E3¢lA 121.2°, E49lM 71°, E5¢4 534°, E6°lA]
54.7°5 Yehf

R . elbow

180
160
140
120
100
80
60
40
20

event

A 1426+ 10 [147.7+44 1269175 |97% 18 76 48 781475
B |1055+131 |152.6+45 |1212+23 [71+21.2 534+ 72 |54.7+45

-3, A, B Bl 22 ZEX|Z H|W

E1oM AERIE QE¢0] W9 & 5 RS 7] uio BE}C"EE} 2 2 Yehida, E2
dqMe HE EHUY Zg He 538 FPdozN A AAAZ F EertA] wr)E Fold o
A ZaHiAE Hde gtk oln Bt ABile] BERIRTE o 20°F Ztg molev ol

AERS) L ¥H7)¢] RS Aa 917] wite] Q8 FEX} FRH e AT why) wjRolz B
Av, BEFYS AEIYF H%E HES BYAT, Q2 £o] 7152 7] wid EldA E67HA

Z2H7E ABET FA el 2] B weba 02 FEXAe Aot Sle AoE Ab
¥

3 2 o7zt

et dr] 22 74 oiEd glof ¢ A4S AR <IYM-4>9} Zo], AEIS Eldl



T 7| Ero] w2 FHoia|Z7]2l Kinematic =A[ 1] 73

A 27.8°, E200A 66.2°, E39lA 655°, E4olA 769°, E59lA 66.6°, E6olA 68.1°% UERGoH,
BEFIS EloA 21°, E2014 80°, E3¢llA 71°, E4olA 55°, E5ollA 66°, E6olA 69°2 ekt
o

AEFIF BEFSIo] E2004 E67kA] Autd =419 djils HoFQUnh ABFYS E2004 E47HA] v
719 anfE e Z& W)Y o BEor AN 9 oplE FIAIZoH, BEIS W19 Av
AL TS WY BE0E GAAN 9 oAE AAAHTE As BoFE

Ir

L. shoulder

event

A 278169 662189 655103 |76.9+123 [66.6+146 |68.1+14.3
B |21 +14 [80.8+78 |71.6£85 |954+72 |662%¥93 | 69 14

a2 -4 A, B Ef 2 o2t B|m

g9 AgelM F E)E BN 7MY
o] E2)7] wjolet Rtk AEIS

FHO|BR A2l F4E LLZﬂr E/‘l"ﬂ 1719] A FUxZE 7] HaiA dde o LujE
240 1
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i
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KA GOl Bol WAHOIGA B W19 FHE Pl A 9§ SaE e
so gm0 il FolgAA Bol BUATE thA) AEOR GOEA EAIA AN 21 Ao

S Holta AteEth

4 22 oz

Ul A7] B4 7t o[HIES] flof 2& opizs AWEY <IHI5>9 o], ABRYL
oA 96°, B9 135°, E301A 104°, E4ellA 78°, E501A] 83°, Eedlld 80°Z upehytow, BE}
J& E191A 45°, E20)1 4 112°, B30l A 76°, E4ol A 61°, E59A] 67°, E6oll A 62°= Yelidh.

T OB EF R0 2 o7} AA SFHANIE b T ARE o] E67tA| fAE < H]
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IMECIA] ABFo] BEFRTE 2 24 vkl it

I. .1

R . shoulder

160
140
120

100
4/\_/‘\‘ A
deg. 80 - >+
—m—B
60 » .
.7

event

A [96.1£75 [136 +9 104169 |78.1+32 |835%46 |80.9+29
B |458+39 [112.9+103 |769+17.2 |61.6165 |67.3f4.1 |629£9.1

JII-5. A B ElYl & ofnfz} b|1

po}
rlo
>
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o
oz
=
i
o
IR
o
fu
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N
er
=
=
&
=Y
o,
o

A #Ao A Bzt Aol vERH
JUE 01X B7I=(Lift Pulling) HEE BYo=2a VRt AREH o]9)
& A B71e sEe] Zolol oM AEYo] BEFIET Z]EdIdA &

Atie|27] B2 7t o|WEd] glojx TAu W] 9 EXRzte) glojA A, BEFYS] Wahe
<IM-6>3 2t} ABFS ElolA 175°, F20lA 142°, E3oA 146°, F4old 150°, E5014 10
2°, E6olM 94°2 uelstow, BERIS El91A 173°, E2001A 143°, E3¢llAl 139°, EdollA] 141°,
E50l A 109°, Beoll A 94°=2 Yehytet.

T B 2R RN F RS HE waN F3E000) 20l EA 433 48
31, E4olA B6ZbA A7) adelA 23E ek ol wole) ulsi AuFer 24 U
2715 WA Slvhs A HoEth ZE oMECA A, BEFYe] v HH S HAFT,
o Aol Al YEhHA FFo2A 7] Brlel webd o EF42 Zol7t gle AoE A
ok

>,
of
QL

& =
Ay ﬁ
Moy e

fr



ST LE| Ellol wE FecialZT|2 Kinematic 24 1] 75

’_
>
©

A a s aN

NRO®ONDAOD®O

Ooooocoocoooo0o
B
T T T T T T T
LJ
>

m
m
IN)
m
w
m
ES
m
s
m
o

event

A | 1752+46 | 142.1+26 | 146989 | 150.8+87 | 1024%7.6 | 944+67
B | 1737+ 2 | 143789 | 1395456 | 141.8+45 | 109411.1 | %4646
216 A B EfY @ £22 8D
6 22 EL22t

Surteldr] $44 7 o] Qo] FAYA L8 FH2L Suun, ABYS EllA 17
3°, B2|A 137°, B394 130°, E4olA 135°, E5ollAl 134°, E6ollA 141°Z ERvfrod, BEMY
2 El1oA 174°, E20lA 143°, E3¢lA 129°, E4ollA 130°, E5¢lA 124°, EeollA 147°2 jebdt

o,
| 1 ,

deg 100 : —.—;\

A | 1738441 | 137.4+4.9 | 130.4+6.7 |135.8+3 134.7£14.8 |141 £10.6

B | 1746421 | 1433176 | 129475 | 130.7£15.1 | 12461134 | 1472156

JI-7. A B EfY 28 52t Hl

L& £ Wshs <aM7>olXeh 2o], E191M E37hA] gk & EdolA Eo7tA] S7}et
AT WRAG. ot B WL o8] st BL TR dAl BN WA W)



76 Zolgt. x5 - AR

S8l wr19) she] Alo|2 FAWNE ALEe FEHE BTk ol A3, A7) 9AIR] E59llA E6
A AEFS)E Bt 6°, BEFYS Bt 13°9] A1HS HAAN, EllA E67HA A, BEFY 2T Hl:
st =9 Wals YER AT

HE52(199%)S AFddMe A7) AN F52o] F45 Ve w3 L8] FA JEht 3
£ fA=d fgsivta Bustou, 2 dAFdAe BEFiol A7) %9

S eSO E E7ata 27] oA BEFYS] AQARto] AERIETE oF 0.05% ZA

o
7 J
b AR ATete] Aolg HeiFo A Eiglel mehi 92 ERZe Fol7t gl Ao AR

1

7_|F

Hln

7R

St A7) 44 ZF oHlE] o] FARM WAl o FEAE AVEY, AEYLS ElA
169°, E20lA 167°, E3oIA 149°, E4olA 115°, E5014 142°, E6ollA 147°2 uUEelhton, Bet
3l E1004] 171°, E2004] 164°, E3014] 148°, E4olA 111°, E50)4 144°, E6olA 154°2 e}
Wtk A, BEFYS BT E4ollA HA9 AEE Yelision, A7) dAldMe dxrt F71e o=
822 37e=

L. knee

180
160
140
120
100
80
60
40
20

m
m
N
m
w
m
IS
m
3
m
)

event

A | 1692449 | 167.247.8 | 149.5£17.3 |115.9+4.5 142646 |147 £75
B | 171.7+2.8 | 164.8+4.4 | 14854219 | 111.1£59 | 1447458 | 154.8164

J-8. A B Etel & 52+ v

<THIM-8>el| A9} o], 9 F57he EAollA 43 29| TAE HYow, BellAe 371 e
Wtk ol w1 wX7] AelA SIS Wil Fgolgtal & 4 Slth Eg ZY] dANE
e wx7] e 9 F2L ARAIE AL BAFn syl dr)e] B3 APAT F 7o
3 9] 49(1986)l st A7l 1 ~ A7) 294 AALY FEZL 127~132°2 5°21-FH Ak



T 7| Ero] w2 FHoia|Z7]2l Kinematic =A[ 1] 77

1l 6%3(1988) 271 1 ~ 7] 29 AL FE24L 121-127°2 F2AR
HAAEZIL 4 ﬂé%}i et Hs) & Aelds 2711 ~ 27 24741 AR #5240l A

& 142~147, BEIE 1U4~154°2 7 B BF AT 2pol7k Yephth o= Ay
ANPAEL F7 N EAAFO|BR SPAES] 7% ZoldlM et Atz Atz

ST d7] F4A) 74 ojdE] Slof TR 28 FE4S AVEY, ABY ElA 17
0° E201A 160°, E3ollA 150°, EdollA 133°, E5¢IA 126°, E6olM 132°2 yepdon, BEY

< E19A 170°, E200A 167°, E3°A] 152°, E4olA 135°, E5olA 136°, E6olAl 140°2 yFEbyt
ot
| 1 .
R . knee
180
160 T
140 NE
120 —
deq 100 | —e— A
8 0 = —as—B
6 0 —
40 —
20 —
o ) ) ) )
E 1 E 2 E 3 E 4 Es E6
event
A | 170645 | 16051 | 150246 |133.5+4.7 | 126.7+£9.3 |132.3£12.6
B | 170226 | 167.7£7.4 | 152465 | 1352+7.1 | 136.8+12.7 | 140.9+13.8
JZ-9. A B Bt 22 FE27Zt vl
<IRMoIAs o], 0.8 FE2E 7 oEAA A, BEY 2F 443 HES Yehige
o, Elo| A% A7 1@74111 E574A] stz 27) 2@ Beoll M 7150tk A, BEFY 99
AsE BT QLEUE ¥4 " ¢ #S doE YHowA oE FEo| 3288 E3NH

om |
E574A] B0, E6°ﬂ*1—t— 712 0 2)7] YA FAE QEue] AAFHN AL HoFith
e a7 #e APAT F 1S 9] 4%(1986)e ATFolM = FALY FEZ]
A A 162°, A7) 29AlME 178°2 UEstEH], & ATFelAe A, BEFYS 44 27 19
oA 126°9} 136°, Z7] 2@AME 132°9}F 140°2 L}EM I Aolzb AA yEREAR, AH7}
T frARH Ueigth ol ARATY AdAES I7H RN RE JPAEY TF Aol



78 zolgt. =F3] - HEY
A e 292 Al e
9 2 dh=2t

sre] 2] A 2 olEel glof gAY W o EEhs AMET, ABYE El19A
103°, E2014 102°, E3¢llA 105°, EdolA 85°, E5ollA 83°, E6olM 86°Z Uehdon, BeYS
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ABSTRACT

A Kinematic Analysis of Uchi-mata(inner thigh reaping throw) by Kumi-kata
types in Judo

Kim, Eui-Hwan - Cho, Dong—HeeH - Kwon, Moon-Seok
(Yong-In University - Kyung-Buk Foreign Language Techno College )

The purpose of this study was to analyze the kinematic variables when Uchi-mata(inner thigh
reaping throw) performing by Kumi-kata(engagement position, basic hold) types A, B(A: grasping
part-behind neck lapel, B: chest lapel) in Judo with three dimensional analysis technique DLT
method by videography.

The subjects were four male judokas who have been training in Yong-In University(YIU), on
Korean Representative level and Uchi-mata is their fokui-nage(favorite technique), the throwing
form was filmed on two S-VHS 16mm video camera( 30frame/sec. Panasonic).

Kinematic variables were temporal, posture, and COG. The data collection was performing by
Uchi-mata. Six good trials were collected for each condition (type A, B) among over 10 trials. The
mean values and the standard deviation for each variable were obtained and used as basic
factors for examining characteristics of Uchi-mata by Kumi-kata types.

The results of this analysis were as follows :

1) Temporal variables
The total time elapsed(TE) by Uchi-mata of types A, B were 145, 1.56 sec. respectively. Types
A shorter than B.

2) Posture variables

In performing of Uchi-mata, the range of flexion in type A, left elbow was 45°and B was 8
9°from Event 2(E2) to Event 6(E6). Type A and B were quite different in right elbow angle in
Event1(E1). Left shoulder angle of type A was extended and type B was flexed in E4. Both types
right shoulder angles were showed similar pattern. Also both hip angles(right/left) were showed

similar pattern.
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When type A performed Uchi-mata the knee-angle of supporting foot showed 142°in the 1st
stage of kake phase[KP], and extended to 147°in the 2nd stage of KP. And the foot-ankle angle
of supporting foot showed 83°in the 1st stage of KP, and extended to 86°in the 2nd stage of
KP. moreover, The knee angle of attacking foot showed 126°in the 1st stage of KP, and
extended to 132°in the 2nd stage of KP, and the foot-ankle angle of attacking foot showed 10
6°in the 1st stage of KP, and extended to 121°in the 2nd stage of KP.

When type B performed Uchi-mata the knee-angle of supporting foot showed 144°in the Ist
stage of KP, and extended to 154°in the 2nd stage of KP. And the foot-ankle angle of
supporting foot showed 83°in the 1st stage of KP, and extended to 92°in the 2nd stage of KP.
moreover, The knee angle of attacking foot showed 132°in the 1st stage of KP, and extended to
140°in the 2nd stage of KP, and the foot-ankle angle of attacking foot showed 103°in the Ist
stage of KP, and extended to 115°in the 2nd stage of KP.

During Uchi-mata performing, type A showed pulling pattern and type B showed lift-pulling
pattern. As Kumi-kata types, it were different to upper body(elbow, shoulder angle), but mostly
similar to lower body(hip, knee, ankle angle) on both types.

3) C. O. G. variables

When the subjects performed Uchi-mata, COG of type A, B up and down in vertical aspect
was 71lcm, 73.8cm in height from the foot in the 2nd stage of KP.

As Kumi-kata types, it were different on medial-lateral direction aspect but weren't different in

Kuzushi phase on vertical direction aspect.



