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M 9 21317 1752440 83225 684154 84%17
F 5 264£26 165646 850+3.8 54654 11.4+47
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Hg@zte] ©x] 2o 42 st 32k TAEA
]/\Eu‘ (MX-T40S, VICON Motion Systems Ltd.,
UK)& ].& ].0301]1 05@16};& OHHJJF :1.0/] pj-/H
@ES olafjat7] st AR &% Al ~= (OR6-7,
AMTI, USA)¥ 24 = =4 A28 (Trigno, Delsys
Inc., USA)Z AHat9 L (F 2)9] YeRlith. &3
B4 A|2Ele] 2 S 200H2 8Fa, ARk
S A2l 2L 24 A 2EHY S5 2000H.E
sttt 2 A 2Ed A AZ2E AlsE AL ATE ]
(Nexusl.7, VICON Motion Systems Ltd., UK)E
satd B8 BEa AFEHUY

2. o7 B
System Model Makers
Motion Capture System MX-T40 VICON, UK
GRF Measurement System OR6-7 AMTI, USA
EMG Measurement System Trigno Delsys, USA
Motion analysis software Nexus VICON, UK
EMG analysis software EMGworks  Delsys, USA
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Aeid. 2t 9aAe Ar) 9 2olg 24 7]
B8 AR e 34 A29% dAs] 34 Aoz

Z228 WES AU 24 A 287 JEoE 9
FUspl AR, A TAE Y S Ao
74 2AE 34 A2sd 24059 849 $4 A
Q== st (27 1)3 ol A
o B4E AZE ¢ UES Fa waT BE A2 99
93 WAl g 2 s—mﬂ;z W5 oA 74
5% (Vastus Medialis, VM), e o]+
oris, BF), A=< (Tibialis Anterior,
Gastrocnemlus Medial, GM))ell
% ‘_T }_/V\
BE A= E}Eﬁ T e F

FEoed tatel BT Y34

£0)29) 1)

HC MK

% YA E EoleE B2 (Task 1)
T2 2. A A AA A RHE §lo] Eole e F&

AR 224l 1 239, 913
Qa7 9§43} ¢ A4

4% s9sa

. E
- Heel Contact (HC) : ©#] o] 2H
- Max. Knee flexion (MK) : &

Zw7h Adizh He AA
- Foot Off (FO) : 7] o] A Hex] "olx]= Al

M
A

A2

HI

SEEM

14tHe] S2EA Jhgtz e FEH A vl
kA <] 2219 dle]8+= NLT(non linear transforma-
tion method)"rHd| 7123l 329 2749 FE
Omi HelEtH(Davis et al., 1991 Cappozzo et

, 1995). 3xk¢d #3E vlolH 2 HEE wpA vo]

51E HEIR 2~ 22 952 ZE (Butterworth 2nd
low-pass filter)& o]-&3sto] E sttt oju] 2tk
F9(cut-off frequency)® 10.0Hz2 %389
(o]Fe¥} v, 2003).
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Gait Bl 7]2E 71 1= Plug-in Gait 4 24
(VICON Motion Systems Ltd., UK)< o] &3t th

(Kadaba et al., 1990).
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J= Fdt 2 (1)
t1
J o 3A%
t o] ZE3 At
F oo QA Age A 49
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wol2E AA s 3008 FZ35t%T.
AZE 4212= RMS(Root Mean Square)Az|E
Ha, ol & AT B R Ut 4% 2HE
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L 2& G F e BT 25 A% v

& AEHAT o8 B4 BEIAL

o

EJ EAM

$4 13} 54 204 FEokelsh ¥l FEoe 2 247}

Fl

3. £3 19| S%AR A1

EH%E—EL t- éﬁ(paired t- test)

3} 52} 29] MK-FO7-tel H’\i%
EAEA (2x2 RM ANOVA) = 44 0}93\5}
o FoEFe BT o=.05% A3

2

M

SHAIZH 24

HI

(E ) B2 10] U@ 54 A% B4 A%E v
Yok Zgrielel 43 Azl v 1% thlel 44 A
HEY FAHCRE s #Skth(13.8%, pl.05).
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Dominant
== ==Non dominant

COP Displacement (mm)
>

[

N

-5 T T 1 T T T T T 1
0 20 40 60 80 100 0 20 40 60 80 100

Taskl Cycle (%) Task2 Cycle (%)

H'il,mwlﬂ”

a7 3. S3o| ME RY U B4 B2 ol

Motion Section M+SD(sec) %Dominant t? p?
Dominant 0.58+0.07 100a
Taskl ] -2.935 012"
Non-dominant 0.66+0.09 113.8a

% Result of paired t-test, " p<.05
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4. XY & Mo F2 o|F HWA Z4 Zt

Phase Motion Section M=SD(mm)  %Taskl  %Dominant t* p* P Sig®
Dominant 10.2£85 - 100a
HC-MK  Taskl ) -.498 627 - -
Non-dominant 12.2+11.0 - 119.1a
Taskl Dominant 14.1£4.8 100a 100b - - 12.493(M) 004" (M)
as
Non-dominant 12675 100b 89.0b - -
MK-FO 2.081(L) 173(L)
S Dominant 23.4+11.6 165.3a 100c - -
as 5
Non-dominant 18467  1460b 786¢ - - STBMAL) - 460M~L)

HC : Heel Contact, MK : Max. Knee flex., FO : Foot Off, % Result of paired t-test, * Result of 2x2 RM ANOVA M: Task 1 vs.
Task 2, L: Dominant leg vs. Non-dominant leg, MxL: interaction effects of motion x leg, " p<.05
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# A Y Re 34l s
9 7 49l ME-FO 73094 FE0kelsh o] 7
Friele] 3230 e ol RN A3t UA B4
A4 w—s}% FA%e BA A FIP Aol
R (p(.05), E43+ 5 The) Aol AT E el
bt

o ngz}m ERdh(p( 05).
TE QHE 24

(" 4yl 7} Sl gk dAthe] #A-| F34-41
A ZHE WskE JeRllaL, (G 6yl ZF < Ao
24214 BHES] £4 AnE AAl et T2 19
HC-MK F3telA Fgthel o v Farhe]e] wd
Rl e it zlold| et t7% A A9 RE T
oA frofetAl Feriele Hd BEREZ & Ae=

re

(& 5l &2 13 52 29 dAdol T sl= 54 UEHETHp(.05).

#4 A4E OGS, 5 19 ST T 20 449 Sl Aokl ekl o Faek
& SRl vl FETelel Eael FA%0l o gl % o S8 Ao} Ao tlg ol R A3} 2
AR, 22 T2l HC-MK %7}01]%1 ZEtElg A SAA 9 s B A RHEE n@de] A%
W FEgele) 24 Aold e 918 Aol B+ 22 B43) 5 dhelo] whabA §218 Fo]7} ekt
H 5. HX[ge A2 A A

Phase Motion Section M+SD(Ns)  %Taskl — %Dominant t p? P Sig”
Dominant 207.2+28.9 - 100a
HC-MK  Taskl ) -980 345 - -
Non-dominant ~ 215.8+47.4 - 104.2a
Task] Dominant 220.9+30.2 100a 100b - - 9.404(VD) .009"(MD)
as )
MK_FO Non*d(?mmant 228.7+43.5 100b 103.5b - - 751 402(L)
Tas? Dominant 201.4+46.5 91.2a 100c - -
as «
Non-dominant ~ 1845¢404  80.7b 91.6c - 8323M-L) 013 (ML)

HC : Heel Contact, MK : Max. Knee flex., FO : Foot Off,  Result of paired t-test, ” Result of 2x2 RM ANOVA M: Task 1 vs.
Task 2, L: Dominant leg vs. Non-dominant leg, MxL: interaction effects of motion x leg, * p<.05



Hip Joint Moments (Nm/kg)
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Knee Joint Moments (Nmskg)
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E
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Taskl Cycle (%)

Task2 Cycle (%)

O 4. SHol|l mE X|ci2| e RHE #s)

1
100

E 6. HX|cla| el x|} 2HE E4 Dt
Joint Phase Motion Section M+SD(Nm/kg) t '8 B Sig®
Dominant 11.17£2.84 :
HC-MK Taskl ) 5.09 .000 - -
Non-dominant 6.20+2.21
) Dominant 3.55+0.80 62.191(M) L0007 (M)
Hip Taskl ) - - "
Non-dominant 2.90+0.55 42.129(L) .000°(L)
MK-FO -
Dominant 242+0.38 N .
Task2 ) - - 6.372(M=L) 025" (MxL)
Non-dominant 2.05+0.34
Dominant -5.1641.32 N }
HC-MK Taskl ) _ -6.850 .000 - -
Non-dominant -2.95+0.94
Dominant -1.37+0.27 .010(M) 922(M)
Knee Taskl . - -
Non-dominant -1.28+0.27 .000(L) 983(L)
MK-FO -
Dominant -1.28+0.23 "
Task2 . - - 9.449(MxL)  .009°(MxL)
Non-dominant -1.37+0.31
. Dominant 1.530.39 .
HC-MK Taskl ) 6.010 .000° - -
Non-dominant 1.08+0.32
Dominant 1.570.35 60.272(M) L0007 (VD)
Ankle Taskl . - - .
Non-dominant 1.12+0.31 84.910(L) .000"(L)
MK-FO -
Dominant 1.08+0.27
Task2 ) - - 4.359(MxL)  .057(MxL)
Non-dominant 0.80+0.31

HC : Heel Contact, MK : Max. Knee flex., FO : Foot Off, * Result of paired t-test,  Result of 2x2 RM ANOVA M: Task 1 vs.
Task 2, L: Dominant leg vs. Non-dominant leg, MxL: interaction effects of motion x leg, * p<.05
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2(p(.05), B4 +9 velel 4E4E B3} et
STH(p( 05). 2212 PERAe] A% B4} ST
of e fo4e e QAT (p).05 >, wg)
sl Bt b} e ee debd

?/o}ﬂ

(ad 5)ell 7 2o 2 Ax|vhe] #A9 39 W
= YelIS L (G 7)ol 2 #d o] o #4 1199
A 475 AAEIAT. £ 52 19 HC-MK T3¢

oA Ferhele v Fettele] 39 E9 Ho| Aol

2 AF8) Ysle] SRR t0A S A 2 2
I} HO-MKFHAE RE #-ox] EAA o fo
A FErhElolAe #A Hol g7t 2 Aoz YE
WYoHp<.05). 283 MK-FO F-3tellA 2tzke] S2td|

tsted FsohE] el v Fevhele] A #d Hu ghelof

=

Hip Joint Power (W/7kg)

il

o ol AR A3kE dehielth. 94 SaelA
SABA A0l A9 nBae A 4% S Sa
ol mebt Gold Aol gl Aoz UehdAw
(5).05), 545} 54 thele] 44
o7 JEYTHp(.05). 273 FEBE FER
A Fas} At e fol o] e gt
(5).05). 4714 &l W3k el =
ofnlehn, el el e B el BAL o]
.

=EPUHER

HCAIAREH FOAA7IA Y dAE e driglst
ntes Sigge 45 s 25(VM, BF, TA,

G 25 5 BYFE ARIAER A4FeT 9
W 250 4719 Bages wesl @ F P
o 3

Knee Joint Power (W/kg)

Ankle Joint Power (W/kg)

oo

Taskl Cycle (%)

28 5. S35l me axjcle

0 20 40 60 80 100

0 20 40 60 30 100
Task2 Cycle (%)

| 2HEol mpel @5}
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09 9 BA FEie s v FEree] £59%4 54 597

7. #x|cle| 2ol o) o 24 Znt

Joint Phase Motion Section M+SD(W/kg) t p* 2 Sig®
Domi -30.30+6.59
HC-MK ~ Taskl ominant 0.30+6.5 5666 000° - -
Non-dominant -17.84+7.63
Dominant 9.76+2.37
Hip Taskd ominan ~ ~ 1.070(M) .320M)
MK-FO Nonfd(?mmant 9.32+2.82 4532(L) O53(L)
Task? Dominant 10.19+£2.63 - - .
8% Non-dominant 831261 5865(M<L) 03" (M~L)
Dominant 22.3249.02 _ ;
HC-MK Taskl . 7.561 .000° - -
Non-dominant 9.16+4.28
Dominant 4.53%1.89
Knee Taskl ominan - - A19M) 501M)
MK_FO Nonfd(?rmnant 4.35%1.58 391(L) 543(L)
Task? Dominant 4.91£2.01 - -
as Non-dominant 44341 44 A439(MxL) 519(MxL)
Dominant 3.49+1.32 .
HC-MK Taskl . 3585 .003 - -
Non-dominant 1.86£1.22
Dominant 1.19+0.65
. Taskl ominan - ~ ~ B48(M) 374M)
Task? Dominant 1.26£0.55 ~ ~
S Non-dominant  152:123 068(M-L) 7R(M~L)

HC : Heel Contact, MK : Max. Knee flex., FO : Foot Off, * Result of paired t-test, ® Result of 2x2 RM ANOVA M: Task 1 vs.
Task 2, L: Dominant leg vs. Non—-dominant leg, MxL: interaction effects of motion x leg, *: p<.05

Phase Motion Section M=+SD(%) %Taskl %Dominant t* p° P Sig®
Dominant 1155.4+368.7 - 100a ,
HC-MK  Teskl . 2.937 012 - -
Non-dominant ~ 961.3+372.4 - 83.2a
Taskl Dominant 906.3£311.0 100a 100b - - 103.288(M) .000"(MD)
VKO - Non-dominant ~ 689.0£2669  100b 76.0b - - 163570 .001(L)
Dominant 1004.4+344.2 110.8a 100c - -
Task2 ) A27T(MxL)  .727(MxL)
Non-dominant ~ 796.8+265.8 115.6b 79.3c - -

HC : Heel Contact, MK : Max. Knee flex.,, FO : Foot Off,  Result of paired t-test, » Result of 2x2 RM ANOVA M: Task 1 vs.
Task 2, L: Dominant leg vs. Non-dominant leg, MxL: interaction effects of motion x leg, *: p<.05

L Fog kol 7k AATH(p(.05). 9 +E5GgH WS BAsGT 598 Wl

a2]3 MK-FO F7tellAl Zt7he] el tiate] 5 A Aol He o] 84E gHske A= AlA
oo ] FEuele] 5 ATl tig o] YA A9l Ans APHor AYata B 4 vt

A A3E et 2ol mtel d@2] 2ol A 814 A " FAAY ol5E BAA B 7Y Al Ae

FREFY F A T2 Feiot £ el Aol o] o]F Toll i JHE & & e, oY JHE
of wat 23 2o] S 2te Aoz YERGTHp(.05). 8 A9 S ddshe $83 PRI H

dAde] A & )7} AlAe F1EE F55ke

HC-MK Tzt Ao ob 4149 29 #xb= v +%

= 9 tEol A o 19% F= o 2 A2 Yelth(p).05,

I 4). o] 22 FH v] Fer] ©x] F2 AA F

2 AFdA e 94 B2 FdEq nx= 8Qls A7} Z2rte] o] A v)Eto] ol A o|x] B Ao

T fste] 4" FAl, A%, Bd EUES) 919 wEth a8y AAE 8k MK-FO F7lA =
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Feree 23 AL F 10% d= o 2 Aoz u oA o 2 "7t it ole dxEAte] waa 3l
Bt o]& W AIZHEe AAE FRY FAH T sk #AV de AR AZErh(Kuntze
A EFE 2 e A ] ARRR ERFE 2 F et al., 2009). HCAIR Y 73] Z<ssiid 44 =2
Yo 3557|918 AA A Y] F4% B A WEE Z s WHEA FFo] dojupiA §43] Fo
st EA e 7149 FE A mee] vdehd dak S7] AR AAlm AR A ARAe e
g Az o e Fofol R thoto] B2 ¢3S RSt
T fA SHdMY FAFE AR F2 19 iedl, olst 22 A3tz wFo] Kol n#d 9 oA
7% HC-MK 212 MK-FO 73t B5oA ¥ 5 WHe| Fd s A5 F e Aoz Azdn
tlo] FA%Fe] 2 AR YeETHE 5). °ole $4 g v FEueldAe g 28 e e Fere
F2 A A - F4) A ol mA = o} H] 523 FEI S ZPXAS 2 A7) A9kH (&R 7). #
ARt it gle) H41S ARste] AdtE e, v F Aol ghele AA9 ol s&=E A she F1g ] 47
ol A Ho A : o A Ao & 4 Jn(HE&%, 2005 Kuntze et
Al

==

= <]

W o] 271 AAT, F4 5

2 ool A% al, 2009) o FAel A7k T Bik F49 ol

Ae x50t smd AB AL 5 Ak HOARS 2w 24 ol
s Smolx] FEold Ba) ¥ FEdE e 49
g @
@

[e]
9
fel7b sishdl, of sefel At dadS & &

=
- T

[e)

=
N

o} o] A A g S=3
AA ] 28 -E AR 1 A9 Ho|7t AR A ¥ =H| T £A AR A e FErie ¢ ] FEte
az0& 7118 HCAIAS F48e AAA €. 1 o] B2 54 Aol7t gle Aoz Aokdrh, 4
dd F2to] BRI FE B W e FHZFY A Aol A #R|9 o] R AA 2 Yol 8
TS =o7] Y w8 s Hew 2 ddd W) HE 2Xx SFdAe T2 879 ofs A E=
= Uk Ad e JEALE Eole A, & 549 Hat 9 BaE iR Ho R 48 9 Festozy A
TS Fo]7] A 71H o] Feete A= ddd o] 7150y Fx7t ¥ghet & givka B skl =u (3
o AAE T SUET 25545 dA FYAIRS A& 5, 2006), & A7 JPAEE 2 FEriy
Zolett FHo R Ratd tgete 259 5] HAgly
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Kinetic Characteristics of Dominant and Non-Dominant Leg
in Fencing Lunge

Sejin Kong
Dooree System Technology Co., Ltd., & Kookmin University

The purpose of this research is to investigate the factors affecting the performance capability of lunge
movements by performing lunge movements which are commonly used as a method of instant physical movement
in sports with a kinetic analysis including an EMG analysis. This research targeted 14 skilled fencers and made the
subjects perform kick-lunges which allow them to go farthest from their positions and performed an analysis on
such, applying a 3D motion analysis system and an EMG system. The subjects performed kick-lunges in two
movements; one with a preliminary movement and the other without it and those are performed with both
dominant leg and non-dominant leg.

The result of this research is as follows. The lunges with a preliminary movement showed higher performance
capability than those without it. Furthermore, as the level of skills gets higher, the length of lunges gets longer,
and it seemed that a tactical mechanism shortening exercise performance times was used as a mechanism to control
the impulse coming from such lengthened lunges. In addition, a difference appeared in mechanical factors such as
moment and power in a dominant leg movement and it seemed to result from a difference in an functional
capability using muscles.

Key Words: Lunge, Fencing, Dominant Leg, Non-dominant Leg, Preliminary Movement, Kinetic Analysis KISS®



