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ABSTRACT

A Kinematic Comparative Analysis of Yoko Ukemi(side breakfall)
by Each Stage in Judo[ I |

Kim, Eui-Hwan - Kim, Sung-Sup*(Yong In University)

E. H KM, S S. KIM A Kinematic Comparative Analysis of Yoko Ukemi(side breakfall) by
Each Stage in Judo[ I]. Korean Journal of Sport Biomechanics, Vol. 14, No. 3, pp. 203-218, 2004.
The purpose of this study was to analyze the comparisons of the kinematical variables when
performing Yoko Ukemi(side breakfall) by three Stage in Judo.

The subjects were four male judokas who were trainees Y. 1. University Squad members and
the Yoko Ukemi were filmed by two S-VHS 16 mm video cameras(60fields/sec.).

The selected times were subject to KWON 3D analysis program and kinematical analysis to
compare variables of three Yoko Ukemi.

Temporal variables(total time-required : TK, TR by each phase), the body part touched order
on the mat and COG variables were computed through video analysis while performing right
Yoko Ukemi by three stage.

From the data analysis and discussion, the following conclusions were drawn :

1. Temporal variables : total time-required(TR) when performing Yoko Ukemi(side breakfall) by

each stage, the first stage(full squat posture: FP : 1.11sec.) showed the shortest time, the
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next was 3rd(Shizenhontai, straight natural posture: NP : 1.41sec.), and 2nd(Jigohontai, straight
defensive posture, DP : 1.42sec.), respectively.

2. TR when performing Yoko Ukemi(side breakfall) by each stage, and phase : the first
phase(take off phase, average 0.68sec) showed the longest time, next was the third
phase(ukemi phase, 0.39sec.), and the second phase(air phase, 0.23sec.), respectively.

3. When performing Yoko Ukemi the body part touched order and TR on the mat :
hip(0.94sec.) showed the shortest time, the next was elbow - hand(0.97sec.), back(0.98sec.),
and shoulder(1.04sec.) order. The hip part touched on the mat the first, but slap the mat in
order to alleviate the shock try hand palm and forearm before receiving impact (difference
0.03sec,).

4. Vertical COG variables in each event by each stage : el(ready position, average 78.33cm)
moved the highest, the next was e2(jumping position, 70.14cm), e3(transition position,
average 64.00cm), ed(landing position, average 3599%m), and eS{ukemi position, average
18.32cm) order, gradual decrease respectively. And the difference of COG were showed in
initial by each stage, because position fo Yoko Ukemi was difference by each stage in
preparation position, but in accordance with executing of Ukemi phase that difference of

COG was by decreasing, almost equal displacement in ed(landing) and e5(Ukemi)position
finally.

KEY WORDS : JUDO, YOKO UKEMI, EACH STAGE, KINEMATIC
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=9 7leEe 93y 98 7122 da sled, AAZ F49 EAE 1 F9 deog §d,
EAZ 7| AWEER, base of support), AAEZ AdlY YIS S Aol sHATHo|AR,
1976). & ZAE7) 7FedA 984 71€S ol$rdd A7) &8 A Baske wHe |
A d3le Aol =Y EAojTT & 4 Uk

o o[o

U (% ek, Ukemi, breakfall, falling safe method)& #% 7]% %Z}Oi/ﬂ Ahdiere] o) x)7lo] o
3 27 S A fRse 5ot weld e fA]7] 7led aRHola d&HeE
7] YA E $88 7]5e] E.

59 7lE FoAA 237 gy 94X §58e rlge] WA JiEeld, HAZE 49
29 =g 7|42 AU § B} Eo] A e AME WA FoE PN & 0 oy
< % F83I A ol ‘4‘%‘9‘ F9 2 Exdig oz 98 GANEANE B
AHEE D Yo dE B0 ARE WRE S Aoyt vnAs A, dopitrt of| EAd o

ZdeM Qe ALY T 98 25 3T o 250 EFsA HAY Ad Aot E4%
of o3 AHF o ¢S A8 AhjFoz Ygo] WA Boh W, oy A oA w =
E 3% o)A FW Jd7g Rt 4 702 3F =Y FIHE JHHLA HAY &5,
BEA o7, 4 T AA o FEAFo] LA3A & Aoltt

olgl & o] FRAE FolAe W wet F, doz Fole o A AAE A3}
A e whiel A (mae ukemi, forward breakfall), R ®aFo|d FwFSW(ushiro ukemi, rear
breakfall), & - ¢ & wWako]W Zuhbwi(yoko ukemi, side breakfall) ¢ Weko2 Zd ‘Fo|A
o AWS AGH(mae mawari ukemi, forward air rolling breakfall), FFWake|w T334y
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2 479 AYe Y. m FEAEY 492 Yo g, 28 A48 592 <

o-1> 3 2k
E -1 ZERe MM EM
473 Yol shd Aan) | B2k FEAYR)
HEL(A) 20 1 168.4 55.5 6'3(2)
HJM(B) 20 1 176.3 68.3 54(2)
KDW(C) 20 1 180.2 80.6 41d(2)
HS{(D) 26 4 1854 95.8 114(3)
H+HAt 21.5+3 1.8+15 177672 75.1£17.2 6.5+3.1(2.3+0.5)
2 AYEF
2 d7d 98 AAe A &983 F48 AR FREY <F [-2>9 2t}
E -2 gz
7 ® B 3 I IEEE
B8]t} 2 7}v 2l2th) AG456MP Panasonic
A4 £ 2m x Im x2m V - TEK
Eos ] 29 7](3th) 575 spot Kong-il.co
zZ2 x4 Spotmeter V Asahi Pentax
FZeholn SYNC-TIMER V - TEK
AL A VCR AG-7350 Panasonic
l AEE Pentium I Samsung
28 22 U CDP15%5 Samsung
3, Algduky

B A3 AYPALE <38 [O-1>F 2o] 43 Au7} wjxd Y. hata S5 2o|A ¢3§%}%{E}.
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2 A7dME <Y T2 2] AN golg AT 384 AAdN F3HCH 7 @A
5749 olWlES) 3o IHez FRET

1) o]¥lE(event) ¥ = (phase)
2 A oMEE % 542 7RY 4 gov, o/ ARZoz AHnd ggy 2ok

b : A
R SEE [!-;3.; Ay fiATpe S
XAl (FP) i s e ¥ TR

2cHA - XIEEA

(D.P)
k
HA : RHd 24 | / \j‘
3EHAH : X2 ; .
t ‘%W"ﬂ \?w H‘T’“"‘— x, £ 7
NP o s e
event : el e2 e3 ed eb
phase : 1P r 3p

a8 -2 o|HE 3 =H

D el : FH|A}H|(ready position) - HHE AAE7] T AE AAZ Q2 22 FHYo=2 £
Z}A|

@ €2 : YA jumping position) - Fito] WEZ BE ojgstE &3t

@ €3 : HE A A|(transition position) - HFAE NN Y& 317 Y& 28 BEA/} HOgoR
239 dH

@ e4 : FAAA|(landing position) - FFA A YREo] WES & £

® €5 : YA | (safety position) - E-o] v} Ed) E}% T diio] g4 £7H
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8] 5709 oMEE 3FHoZ FH3 BY, & 1 Zo(el~e2 : R4FH, 1P), A 2 ZW(e2~ed
2, 2P), Al 3 Fo(ed~e5 1 YHZFH, IP)E YU

3L
[=)

5. Rz xafgh

2% WomesZ F98 2P 3 A7 2 HFD AAY 399 FHL Ao Fo
AAY elolA) 57HA) 42 2t i’:al%‘ﬂ}t} 2 1 zmu B85S OArel g
dAEel el B8 249 AAE o|43le] 34 HES o #sﬂfﬂ 339 422 ol 1

e TAH S €839 DLT AEL A /‘«}s}gorq o) Az =29 2319 ARV
A #HZHY 33Y FEE ANSHE 149 DLT(Abdel-aziz, & Kararh, 1971)44 & AHg-stA.
32-Y #Eo TEE OAeolY 4% 239 #E QA random error)d] 3 A7) o
(noise)& A| A 371 Y3lA Butterworthe] 2nd order A ¥ T3} HEj(low-pass filter)S AHEspe] ~
F-Q(smoothing) 3} o™, oju] FTFut(cut-off frequency)= 6.0HzE A A3d}4c).
2 479 A5 FAFAYe gAY A9 oMES IHd g3 FF EAMIESY HEH ¥
HAE Adsiglon, 2 9AY - SHdE viu Adsyh

N

1

FN

FEAA HAMOE % Bol BEYTL Y& by FA, 379
HA 2842, 72 FHE 2843, el e A Y
93 W9 2% @ kol g 2o

1, Alzbol

—

= S9N FAA 4 9A SHY 294705 AARAE B F2 A 4 2 @
7«11% e Bt AAANEEH & AAY Fde gy 2o

D) 2 AN - Sud 287
Z GAle ME SN A - U 2802 <RM-1>3 2



E AL Z Y - 3HY 2242 (unit : sec.)
. phase | jumping phase air phase breakfall phase otal
position (1P) (2P) (3P)
1, full squat p. (FP) 0.49:0.23 0.25:0.1 0.37+0.07 1.1140.25
2, defense p. (DP) 0.77+0.15 0.19+0.09 0.46=0.18 1424013
3, natural p. (NP) 0.80£0.15 0.27+0.04 0.340.15 141+031
M+SD 0.680.17 0.23+0.04 0.39:0.06 1.2240.17

<EI-1>3} o] Y £8A1RM] glojA A 13R(0.68%)0] 714 AA 24850, gdgo
2 GHIR09%), 53U0232) € ogen, 4 9 AAdNE 2& 48 Ryt
4 9AE IHEE v BY, THFH M 2}"43541(0-87") AN 7P ARen, g2 A

FEAO772), 218 ¥ AH(049%) w0y, FFIUANE AARA(028%), 22 $
AA025%), AZEAO019%) colAY, IYFHINE AZEA(0462)4 7HE 2QeH, g
+ 238 22 AH0372), AAEA03) oAk FFFRAA JUF o2 A EAT FA &
88 AL 23 X2 e FES A AIIEA A JZFHo] Ao, ATEAE F7
= E0)7] A3 9 fog Yo dyolg wuA Yoz A9 A B Ytx
wHEY. @9, PETHME AR AQ A7) A YehA gigted, ole A@AE A
@olte 549 AF Holda A4 AT o ARE 99 fErle9 34
= HAFe §40) Q7ld 2 $4& B Foe 2FE Jyeh Holxg =3 geiy 2
ZANN Hzato] GoJAWA FFAN A7 F& AESIHY Y E FYstn Q7| HE] o
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<DREM->3 2o] AAHez: A 19AQ 228 @& AA(EP)7E 7HE &L Azte g
Ae & 7 AN, 2, 3GAA A5EA|, AAH A= AL XE Ate] 288 A& ¢ F
o AZEAG AQRATE AL A 1T A Y AaAzto] vl FARE HeFR
of, AAA % Xﬁiﬂﬂ‘”ﬂ-‘e SHEYA A7t gle AL ¢ F AT 7 o
ZAZE ARl &2 AL FHY oIt W A A3 o] okn wgdd

Z A =Y 28417 AAE FHE B, 2EANAE F A Y

of
H
2
2
X
>
rf
>
H

Ye 2708 & AAE AFAD Fo o) o= Ax &uo] HY 27
T8 5 sle ATEA Te AAEANM FHE FPshs o] RS Bo 44 I8

AL AHojgta Al H

2) AAFAE ES F= A L &4

7 WAl mE Syl QARSI dEe] $E N7 % $Ae <EI>s 2o
IE -2 2 oA MR iEo F= AZH Y &M [unit : sec., () order]
3 MmNt hand elbow shoulder back hip

position

1 full squat p. (FP) | 078:019Q2)  078:017(3)  087:0185)  079:017(4)  0.72:018(1)

2, defense p. (DP) 10140203)  099:016(2)  106:015(5)  101:016(4)  098:0.16(1)

3, natural p. (NP) 113:018(3)  113+016(2)  120:014()  115:019(4)  111:022(1)
M:SD 097:018(3)  097:017(2)  104:016(5)  098:018(4)  094:020(1)

<EI-2>¢t 2] Zt @A AARYE vjEo BE A 2 A A FPRH0K9zx)7} 7
A wotom, 1 0o BEX(0.97%), S0.I7X), S098%), olARLY(L042) & o]%th

7 9AME v BY, 239 e AH9 AQRAE BolNe A7 AAHEHY FY3t
Al Eol 94 WEe] B3 FEA}F PAAT AZEAAME £33 BEXY e Fe= £A=
dr o2 eyt

SHS AAY F2RAE BEd] HeiM BEo 978 H7 271 Ade 7 RY(eH
TEANE EE e Ho2MA ukgo]l AA 13439 744 ddle 9T 6}% Aolot.
AR 2 Ae] ZHhHL Ryl gu b A% &3 BEXZ YEE M FHS

e AL Yyt HE JERYI} AR @gAn A & FHo] dAEs| Ad TS Eof
SR 2 ES A FozA FARYE BET F Ad Aoz god.

2Rl E, 2000)4 WES] e £M 2 AR S22 EFA(1RE)-F(124X)-ER
(L272)-AA(1272)¢ L2 YEgon, o Bo] @7 FAd & 2(%23 &xehz S 7
A AM FAL SN 2R FFH(1986) 979 TUT 2HE vl Hus
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AR AEA BE £A D AT BHEE FUALE, S
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Qoo B fw 8ok R ofy

or o do fr % °

i
do
fm T
ox,
;JlN
s =
2
X,
rir

B oo

2 oAANE ozt Aolg HYAT AP FHL
A7 Az {83 AHEE F Utk 2EAA Az
A, 278 42 A, T Fe AARH AFse Ao 0%
M zEANAE o2 dold o &3 vide] A g Fos

A7k A4S 271HA YA HES Ae dgS At o £ e AN A5
AFATH FA o] FARAE A Folopwt £48 A8 £ YE Aotk £
A dHS sRSHeE 280] L 91 247t § FHug 94 FojxuM vy
A 28 248 2F08E Y 4 e PYolga A44dn

&
2 s

NDe2A F4S A P3Y & 9 Aotk ST 7}
o

o

o
1 rir
2
RO
2

ok
LI
2L
2 32
Jr 32
o £ g

o & k=) rlo

2

ﬂl{o

%‘.Al H

[ == R

e

no

FE SEel 2 el e oldEd 4 - 8 FANNE <Am3F 2.

=}

ojHE

(S

=
0

Al 8 A Hl@ (unit = cm)

event
position el e2 e3 ed eb
1, full squat p. (FP) 49.97:4.81 60.07+8.68 57.05+4.06 30.75+4.69 18.05+2.23
2, defense p. (DP) 87.45+4.58 69.7+8.97 62.42+11.40 40.05£9.57 18.55+2.17
3, natural p. (NP) 97.57+4.58 80.65+6.21 72.52+9.66 37174519 18.37+3.92

M+SD 78.33£25.07 70.14£10.29 64.00+7.86 35.99+4.76 18.32+0.25

<EM-3>3 o] 2 TA oEW 4 -3 FAHUYE PFHoE e(BIm)IH 71 B4 U
Ebtom, thE-2 €2(70.1cm), e3(64cm), e4(35.9cm), e5(18.3cm) 0.2 FAo WS Uehy Mg

7t SAME vims) Y, 238 @ AAdME 260mm)dlM 7HE Egon, TS e3(57em),
e1(49.9cm), e4(30.7cm), e5(18cm) 22 H7e] A4S Yl RYth AT EA)ANE el(87.4m)ol A
7P EUIL 1 B O0 R e2(69.7cm), e3(624cm), e4(37.7cm), €5(183cm) o]t viA|Eo 2 2lHRA]
JME 22 Folflom, 22 975cm, 80.6cm, 725cm, 37.1cm, 183cme] F7E 2L Uehdch
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SA A wE A gol7t oW 7 ojiECA AH Y 4 - FAMAE WbHo® A Y
Btk © ed?] AAZA MR A5 A7 AQRAG 2Oy e ARG A vERd=H, o
T AZEA AN Sy A JPRA7E AL 94 mjEd golRA oA FAE wie A

| ohzt HAE Mg dddlM dEd g& F2e ZIwa Asdn.

e £(2001)& F1 9{%‘3"1 FHAANA 98em, HEAHE 1228cm, FAAA M e 321emZ A
Y-S $Y% A0z Hudiged o SdyEg Autygoes 1o Aoy AAAAANE
A YA vehd Ag ‘3-! AT

Z ©AME Sy A oWEE A -8 F4AUAE Hud BY, of <3ym-2>9 2o

Q
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displacement

8D P

N P

el e2 e3 e4 eb

3% -2 Sweeo] 24 e oMEY & -

[ [==}

b S8

Oh

<TYM2s} 2o el 713 2 Aolg Ueh Rolcht 33 a5ael 2999 get 2o
7} He Aoz Uehton], nixjs 5o dYPINE WA AH BT NFE FHYS ¢ 4
Atk %, clolAl Aol7h Be AL WAd 42 227 Fe AM, AZEA, AQRAY FHRA
Z, A7} g27) gioln, o2 93 e2, 3, ed7bd] YL vlxm o}, wiAu gy
Nole F49 WA} AAFE FAYL T 4 Ak
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