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ABSTRACT

A kinematic analysis of the attacking-arm-kuzushi motion as to pattern of

morote-seoinage in judo

Kim, Eui-Hwan - Yoon, Hyeon(Yong-In University)

Kim, E-H and Yoon, H. A Kinematic analysis of the attacking-arm-kuzushi motion as to pattern of
morote-seoinage in Judo. Korean Journal of Sport Biomechanics, Vol13, No. 1. 73-94 The purpose of this
investigation was to analyze A kinematic analysis of the Kuzushi-arm motion when performing Morote-Seoinage
in judo who was 5 females university representative judokas of light weight category in judo, and filmed on
video cameras(60field/s).

The data of this study digitizied by KWON3D 2.1 program computed the average and standard deviation
calculated individual 5 trials with Programing Lab view 6i.

From the data analysis & discussion, the following conclusions were drawn D

1) distance variable of attacking hand arm in kuzushi motion

Left - right(X direction) displacement variable was all of A, B, C pattern with moving left to right and leaning,
Strip of displacement variable was order to C(55.6cm), A(53.3cm), B(43.9cm) pattern, C pattern largely leaned to left

Front - Rear(Y direction) displacement variable was different A(131.3cmi3.lcm), B(128.7+4.0cm) and
C(111.0cm) on ready position, 3 pattern leaned to rear direction. Strip of displacement was order to B(43.4cm),
A{#11em) and C pattern(28.3cm).

201 34 RY(E) FF

¥ T, 49714 F7IE BRIA AR £9dste FEgE fRtke)

* Corresponding author, 449-714 7% 4914 4715 Soitigha ojgky
AgA : juyhlB@hanmir.com, Tel : 0116995037
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Up - down(Z direction) displacement variable was all of A, B, C pattern leaned to up in the Kuzushi-phase
and leaned to down in the Kake-phase. Strip of displacement was order to A(839cm), B(80.4cm), C
pattern(71.9cm).

2) Shoulder joint angle variable

Flexion and extension : Ready position’ angle was A(138.3+4.9°), B(142.9+37°) and C(164.5°) pattern, strip of
flexion - extension was order to C(80.9°), A(79.9°)and B(39.0°) pattern, greatly C pattern had largely angle change.

Adduction and abduction : B and C pattern's angle change were adduction and abduction in the
Kuzushi-phase after adduction in the Kake phase, A pattern’s angle change was abduction in the Kuzushi-phase
after adduction in the Kake phase.

internal and external rotation : 3 pattern were internal rotation in the Tsukuri phase and external rotation in
the Kake phase. After B and C pattern were external rotation and A pattern was internal rotation.

3) Elbow joint angle variable Flexion and extension : 3 pattern’s ready position angle were A( 142.0+4.4°),
B(123.5¢5.5°) and C( 105.5°)
and flexion. Strip of flexion - extension were order to A(57.9°), C(34.6°) and B(25.2°) pattern.

Keywords : Tori, Uke, attacking—arm—kuzushi

g A A7E Holdo xR dad o
HEH AAd e 4T A ZEd HolAQ rley dgg Holx Uk o] gr|FHQ ¥
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drae T 199 FA7 2d vlzdzy &34, 96d e £EFdAE ST 443
FATH A, 2000).

4, §7 A7 fEe Ad 88ML ALY A FEo2 HfHEo o] ARz ‘Nd
B2 A2 $Y9Y 8 72keF (A AR) A, 960l ETEF LY H 3 -6ekgF(ZNA)AAN FHRES
o8 @3 ARFEI AA FEY A AALATHH B, 20009). HZ 2000 A=ULF YN E
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(tachi-wazn)?} 5o 271 7) S sutemiwnza) 2 1HING. E, A71$S T E71%, Wl B @
grle2  ARHEY, FuuXsle ul230uiu) X 7| (nesutemi-waza) 9 B2 300 n) A7)
(yoko-sutemi-waza) 2. AEHS. 237  F27)(osaekomi-waza), FE7\(shime-waza) L A7)
(kansetsu-waza) 2. A B2 o] 5§6HZ ATHITF, 1992).

2 20008 A 3 LE KoM QaAAFEY AFE QolX7) 71&Y WEE Aurd
48kgFoN A 43%, -52kgH o A 25%, +78kgT A 41%2 71 & NEE Yegled, o oA
BHRT FHE AFE] gl 7leg HEsln YE AeE & 5 AT, 2000).
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E 9Pate AAzA0) W% & Poz AR
4) B FE20) ojd AYEoZ A |
5) HPAe 442 d7e] ZAE dudsride A7 ok

1 7o

B A7 AL $5 AAFEAS ASF 5US Bz sgen], FH F002)9 43
A7 <3 A9A AsHES A sje, 3194 B} DS B e, 3R CE C Auoz BRI
o, o159 AAH AL o] B 113 Pk

E -1, TRt MHY EM

) & (pattern) A L} of(A) 7](cm) 3738 @ 3(9)

A 349 MKS (A) 24 160 2001 AZAA 19 4

= KSY (E) 2 159 1998 Hej ok 39) 4

B a4 LGL (B) 21 158 2001 A2H A 29 2

- JHM (D) 2 163 2001 FAvhsraA=d 19] 3

C 3¢ PSJ (Q) 23 164 1999 G Aol 19) 3
M=SD 232419 160.82.6 32408

2 AYE+

2 47 594 A 24 2943 EAS VAR FREY, 294 JAARE e}
| E}20}(AG456MP, Panasonic), $4% E(2mx2mx1m, V - TEX), Z%7|30)(575 spot, Kong-il.co), %
LA (Spotmeter V, Asahi Pentax), 5€}lo]™(SYNC-TIMEER, V - TEX)2 3lgth. 244 7242 E
VCR(AG-7350, Panasonic), computer(Pentium II, samsung), monitor(CDP155, Samsung)& 3}$ith
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1) 4333

YHEE FEZAA o7 559 g¥zs TS Joix7] TS AAY 2L %S g &
= A71AA ANERAT, B UAelo]A S Hal AP B AN Eol=e FE vy
M2E AEsglor, A9 Foudd By golLg d=rka AL S 209 E44 HlY
L s #Ax JIEHLERE 47t m YR A Al A= A-AA Lim g7t HEE 4
7 9o FHAYE HAF F, Huete] £5= J0frames/secE AAsGT. #9958 g8 F 7
A HAY FHFAS HAlN FETS FHLEY RxYE o8 VA7) A5S AL
o, 324 FHEE V257] A3 FAH E(calibration frame)S Y § AAT F, AFAY ‘7
e AEs 37 A4S o) 71&S LHIS

FA70e) 24
2 7o BLd 9EF FuYolx7] Sa9 Fus oWEE 17 113 2ok

Event : E1l

Phase : | ¢ >|4 » | < > | — >
1P 2P 3p 4p

I 11-1, Ao x[7|e oW ER} 2

(1) o]l E(Event)

@ El: 7]% 23 98] o2do] goz sy A

@ B2 71&o7) Al & B2 ST HuUjd AlH

@ B3 : 7)) o] @7 HAl A
@ B4 : 7)o shito] mEE o)D) A AM(EIEA)
© E5: wr)o] Fio] ffEE ojgslr] AH Al 7126 A)

(o]

ru{>
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(2) = (Phase)
@ 1P (71201713 9): RRA71IA 71g0) 178 FHEA(EL~E2)
P (AL71ZH) : 7)) 710M AXIAA Y FHEFH(E2~ED)
® 3P (A7NGA)  : A7l AINGARAY F2HFEHES~EY)
4P (Z7) 29A) : 27 19A9A 27 284744 Y 735 (EL~ED)

4. XHztad

A 92 KA (local Cartesian ‘G x y z)= O3} 2+-& 7143} A& Ak ANEE L 71AFP)%
2D)E Aths FE0] 9la, o] A%E FHCE $AL AH R AP0 YA £XHUY
AT g B4 FARG)E o) A% el ¥ A€ok 2H #FA Gxyz= £
A z/u;g((;)q TANF =Y x, y, z $& FPA FH3 A (principal axes of inertia)s} UX|3}w,
A5 9AEA doh

P

du to R o
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y, shoulder joint

wrist joint

3% 112 BABS| XYFHEH

1) *J7]FAA (shoulder) X193 EA
olZfe] EAATEAE 18 25} 2o °%0¥W F2& e AAFHAAS FIIEHE HTF T Y

ovw<a

2 AT, 9 AAFAPNAN @ d9FAEE A& HE Y 1§ cross productd F @ HE
2 #H3ld X2 AYadgen, 7:& X3} Y12 cross product 3} A& A

2) A+ZA4 (upperarm) 2] A 9337 |
ool BAARAE 27 028 Zo] AAZAHNA BEAFHHE e HHE ¥4 F£ ¢

2 A=
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HHEE FHoto 9 BEAY &4 udF, 3% 02 FYRon, XedEHe A4 F3
Fel WEQ 253} 449 25E cross productste] AR HAHEE A F xF22 FIA
H, UW“‘Of’c Ve 253 x5-& cross productdte] U #Hd GHMHE Y FHIAFA Y

y5o2 AR o3 st QoiP A 7HA W HES 39 AFTUYLE oA
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lo

3) AFAA (forearm)?) x| T A

A LAHRAE 29 029 o] BEAFHFAA &E5FHE e HHE ART F ¢
AHEE F3l A FHARAY ZH(HINAF, £2F) 0.2 FARAL, XHHe A4 F5
A

Wrake) WElQ) ZE 3} 4ehe] Z3$ cross productdte] G E S 3 F X 02 Adtgan, n}
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o ol WAEE XF7H] wE o (+)9] WFE FF(flexion), S()9) WEE A (extension) 0.2 A
o3, Y7 Eﬁ_?} HH 9 WES WAd(adduction), (-2 W3S oA (abduction)o. 2 o] &}
Aem, ZE7re] WME K+ g W3 H(internal rotation), &(-)¢] WHFL 23] (external
rotation) © 2 7 o] 8} ¢t}

5 Atz

2 AyelMe e ALl wet HPA AY B F2E HFoE s Avje, BY DY S
BELE 3t BAY, Co 4¢ Cvloz AAsig) A71e QA B 21B=rta S F4 8y
3, 07)9) QA BA 4732 ASuiaE FAGP o0, KWONID 21 T2 188 o]&aka] tx|g}o]
A tAEle)q @ 2339 ¥ S DLT(Abdel-aziz, & Kararh, 1971)84& A3l 3449 #8
T A2t A7 FAHY 339 F¥o] ¥FHE UReto)q exts} A Ao 5] A
£ ol Z(noise)& A|A3}7] 434 Butterworth®} 2nd order A5 7} BE(low-pass filter) S A}
sto] £ H(smoothing) 31901, ou) XetFsl4x(cut-off frequency): 6.0HzZ AA3gct @A
4 A9 AE ARl 47 bd2og 1R 7 BRAALE Uehd gAAE J1FeE 33 A%
H 7 (cubic spline interpolation)g o] &38}a] A|7+%$ ¥ Z3}H(normalization)3} <] Tt

oY AFE AXN L& 339 HEFL LabVIEW(Laboratory Virtural Instrument Engineering
Workbench) 6i graphical program(Jhonson, GW.,, 1999)& 3t & a7z} A4 2 18g 24
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AA el o Ve FAate 874+4.7cm, HoiZHe 125.04122emE VNG R o] Y+ 3762818
Uegtow, A7) 194(93248.2cm), Z7] 26A1(998cm)oll A o] 58 ¢ 7} Zich

HAHQ olFHEANN Adt BEE CHelng FE Ut EE 5 wakoz AA o]F3dHA
BhE 71gole Ag ¢ F Uk

FEYOA 7= )¢ viFE oM Rr)e B8 g
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A FALY 7%, A - F YW S, JEYolAE B 71E0)7F
Z/E% SlojA HEAHY 71&o)7|RY o)FHYE ol%ﬂlaé’— a‘ﬂis‘z}é}ﬂ 2}4194 %oz Ay
2 37 7103 e Codo] vix)= Wk RIHQ
o]712 31 i Ao B

=
=
e
1o
__)in‘
ku
-
S
=
£
T

3) 47 71¥°)7] 2%F 1N
FEYAAT7] 4 A FAZ 1ol pdEe 4 -3 24 E o]FHAE AYRE tg ¥ M3%
2.
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FEAAAY] 34 A AL ofRAEY F3H AAE AHEY uS ¥ 49 20

E -4, offadEe =5 - AH (chg] - °)
Gk AYZF A A % Z27NGA 27129
A 1764163 96.5+1.9 799 129.6+11.4 176.4+6.3
B 148.7+16.3 109.7+12.4 39.0 115.0:5.8 116.7£155
C 175.7 100.3 80.9 93.6 9.8
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