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=
=

ock, box)
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=
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e
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ﬂ
.

F e,

4) Fo} 7] -gko} 7] (squat snatch)

A=A, 2009)

I
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il
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el
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Nlo
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N

wol 9= GA

a7 flelM (2™ 10914 B
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5) Skote7-dol A7

A X A, 2009)

<>
-

SFob7] -2l o] 4 7] (A % 4] =4

a9 11,

npE g 714% 2o 2 Snatch 714 % 2ol A

k<R
L

gro}ut7) (squat snatch)% =+

o
o
Nfo

)
=X

)
fu

]
B
!

‘_Ir.”
Ho

0

~

robwy] AL Fake] vug we A

=2 o
T

Bad e w

el A 7= 7]

oly

5|
“

rot.

obtr] BHAA 1Y Fo AL WA

bt

S

chop

—

0

+

o

file)
o
il

i
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< 1> AT WA AAA 54

o,

Group Al % (m) A5 (kg) A & (year) & (year)

1% (n=12)  169.33+6.72 84.92+18.11  23.75+2.80  10.00+3.00

H -+ 1%((n=12) 163.83¢5.84 73.00+19.01  18.08+0.79 4.51+1.10

2. 28 =7

2 ArdME e 2 e A qR ddss SAsse

s

A

W, AEw 24 gyl e 2o
1) RN AxH

oA A Ao 52 4517 95t He]Agtvlel Eagle(M

otion Analysis, USA) 12t & AF&3tH o s2to] Fadx = XHRE7| &

==
3
s &9  JdE=x wAE shaith

ofj
A

Aoz 4mx4mx2mY TS

_17_



e A F FAxe ES $8ke L-Framed T-Wandg AF&3F] 60x
o AdAx3E A (Room Coordinate System)E F Al st 7] B8 o] A (Calibra
tion)S A& o olu] Sampling Ratex 120 frames/sec® A3ttt z+
z+e] 7 W2}t Data cable® %319 5 Z(Synchronization)¥ o] glom @ A

soto] SAE HiaE AFEHE HelHE dAEsA dv dFd dHely

o

rr

Cortex 1.3(Motion Analysis, USA) B4 & o] &3slo] E A3t}

2) AMwtyg 54 A 24

Aol A7 gAY Adx Y 2 Al AHEEkE S #4587 918k
AW kel 7] Typed287C(Kistler, SWI) 201 & A3kl o v, o] Type 5233A2
A 3t5 % 7] (Charge amplifier)¢} A4 €tk A HErE - AF{(Drift) & WA8}17]
!
s A/D Converterel]l 9]ste] A3} sttt o]w¢] Sample rate= 1,200 Hz,
Gain2 4000, Z18]31 Z<¢ke] W= £10 V YolA dlolHE =33t

do
off
s

30 oA od F =AHS AAFY L AlEE= 16-bit Computer Board

_18_



=

% 13 A 54 Al AE

q
b j=

3) TAE A Axd

A% =A7] DTS(Noraxon, USA) SCHS A&3tlon, S4dE A3 9o F
g WeI= 20 T 500 Hz Atel®= AAskTh 8 52 1 WEY 22 F
oA JEHES son, AFANES 130012 AAsdn. SEE
o2 - E AlsE Telemyo 2400R G2(Noraxon, USA)o] ¢]3) 1
02471 Ad As2 WMIAIA 1,000 Hzo] vl &2 AEI3o 71535

Q
2
‘)—‘

A

>

_19_



4) A 2 24 ZH

FE Wl i 289 FEL Cortex 1.3S AFE3gTh A4 742 1
201e] 584 ARl AHuteE o] 59354 HlolH+= AD Converter NI U
SB-6218(National Instruments, USA)E %3lo] 5%7} Ho] Ascii Y & )

2 daas el Ade] HEs dAgssith

z
® ©® ° o R
@ ©® @ 0O fa ¥ WDPeyS s
QuickID Rectify Template: Yemg\ate Template  Marker D Exchange Cubic Vinual Calc Smooth Make Rectfy ~ Delete  Cut
Create.,. L Rectify Join Join.., WMs Unnamed Unnamed Unnamed

1121 36)
e

= ;
e R

5 Fames [120FPS [2-05 [ Ui sl B0000 iz

AR & 361

13 15. Cortex 1.3 T2 19

(2) A5 24

A

s BAS e 22398 Visual3D Standard(C-Motion, USA)$ Myo

Research XP Master Version(Noraxon, USA)S A}&3Fth Visual3DE &

_20_



9 BAS 93 2y x2adow AABES AR RdS
o &5 +EgA HolHE AEe T MyoResearch XP=
AL 93 2radler odE F4 dolHE £ 8t

=
prSrET e S

Variest o)

19 16. Visual3D 2~z 13

£

& WyoResearch XP - Master Made - Measuremant Selup

Project iﬁe% j L New ] Qrganize J Subjec emo, Samples j L New
Muscle Devica Maps @ ||| Ehannels @ || Application
Pelvic Floor o1 EDevices #\0n Side Hame [Type |Rec| af
Fromal Visw Dorsal View Frontal. Dorsal View 1T POSTOELTOR [EMG | o}
—— 3 FLT INFRASPIN |EMG @ R
\ 3 @ILT  [MIDDLE TRAP MG | 2 i
4/ H@IRT  MIDDLE TRAP =2 &
5 @RT INFRASPIN. eme | i bl it
e R | I =
710 | [
60 |
e | | <M Spaciteds
10/ L |
1o | } Meas. Options (%)
1200} | |
1300
ol = 5 ‘ | )
Toots &| Eiwarcan Ll new X Detere <1 Aol v
fo &
Infa] Meas, Optiens |
1 Recording Optiens
Woske: Confinudus Traces Recordng
Samplng frecency. 1000 Hz
2 Display Options
Sweep speed. 20 =
gl Haidware
@ Hep
|

1% 17. MyoResearch XP
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) A3 =79 #XA

9% QYEAe]l BE =g B & YnD sbulg 20 <1 18>3 2ol
ARG on, AFYFS X5, F9UFS YE, FA9FS 2508 Y3

2= 0.05 mm o]st= A g3 3

wz Cdg @ @

2577145

a9 18, Ad =9 viA

2) AABAHY x5}

o

A BAS e A thARE 7 ol 4270, vpEe] oF o] 27) & 4
47019] 127 mme] WHAImEAE F-Fell o 14719 FA(HE 1, 5% 1, 3¢
2, A2 £2 E 2, &5 2 W 2)S AAR FAEE PHS AFEESIh

Ol
x2
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3) 2AE B

B AT 2HE 242 9

ro
29

=9 B9 = W E Z L (Rectus Femori
s), WS (Vastus Medialis), ¢=3c(Vastus Lateralis), 74 = (Tibialis
Anterior) , H] - (Gastrocnemius), %2 7 (Rectus Abdominis), 37| H(Er
ector Spinae) & 7H-¢1%2 A
FHAe AR ARE 557 et A5 FF A daES A R Ed
S e 5 R QI E RS Aesdn A5 RS 259 VA
(origin)¥} A A A (insertion) ¢ F1H5-9loll F-Z3s} AT
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{0 )
=1
25
b3
g
S

Channols &
400 Side Mamp e Aol Units Hec
TRIRT (AECTUSFEM. EM3 10V By
ZHRT WO EMG IV i
JEAT W0 EMS 1000V o1
4 B|RT EME 100V =]
5 @RT TR0 MG 1V 5]
§ W AT AECTABDOMLO. EMG 1 2
TRAT [LUMBAR ES EMG 10y =
8 )
g
i
"
2

AR

izamua;;:ss
HCICL

0| RMakA (I New X Dolee Thmoll

4. A5 &4

o

B gt A= NLT(Non-linear Transformation)”] el &&te] o1 #4H
o] #AF3}, A4 A A8, AW uhg (g ZH1E AFE S % Z(Synchronizat
ion) 3F%

H-2kgt WkAbul 7 (Reflective marker)
of eate] A&HAQ AXARE AFESHAH. AFEd 329 9= (Raw data)
< et wiAE A2 EA Xk Fitolu 71EF ARl o]ste] Elo] of ¥
& dolgE 3z ~Z7kel B 7 (Cubic spline interpolation)S AR&3le] z}z}
o Azte] M 91 Hxe FTFE A=A ol oA wHAE =
AAY BFFAA 2213 AxAAANA A= v dllel] o3k wmoj=

(Noise) = 13t A& FHA38}sl7] 93t Butterworth 4th order low pass fi
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lter ¥l 9alo] 2wt F35(Cut-off frequency) 10 Hzoll ¢]&te] 3 #

2 Ao A AFES A ANEY Al ~E2 1A (Piezoelectric)W A 2 FZ1, F
72, FZ3, F7Z4, FX12, FX34, FY14, FY23¢] 87} Ad ARE A|-Fst}. 870 <
AdE kel dojxl del¥= FX, FY, FZ, MX, MY, MZ& ®3&m, &2
Aol = FX, FY, FZE AFE3hdoh

THE dHelge ZEsE fal 2 Aol oA Hoy MVC(Maximum
Voluntary Contraction)& ZA3lith A3t A4S H8 TS ~EHH
5 ZF 25 AAVEsRISIY S AR AAE aAZAH o, HHE] A=
SN A Hulg o] WAskE AlFoA MVCE 33 Hbs

Eoo] 348 2HE AR: 9

k1
offl
rd
Ho
o
fr
z
V)
&)
=
)
ot

o)

£
%)

o

d

A AdEd [d714 As 3 AA e 33 (raw data)©] 2= MyoResearch XP
2a9S ol&ste] iIEMG HolHE F 583tk Raw Data Well Eeh¥ o]
=22 AAs7] Yste] 20 T 500 Hz Band-passE ©| &3] e He 3 59
He ol oz APstr] fsked A F(full wave rectification)s A th A+
HAo] wE A ARE A7) fd AFE dHolHE A i (integration)
sto]l iIEMG HlolHE At&E3ststh A& ¥ iEMG Hlo]HE MVCe 50%= 3%

o dolHE X el AT,

(K

Lo

1) ol E
oA BAFE <Oy 21>3 2o] 5719 o|MES 4719 HHoR
TR
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L | ]
1 i
Start First Pull Second Pull Last Pull Lock Out
(ST) (FP) (SP) (LP) (LO)
Phase 1(P1) Phase 2(P2) Phase 3(P3) Phase 4(P4)

a9 21 ojHE 9 FH el A

Start(ST) : FH] &2t A upio] F2o]7] 2 H o AlF
First Pull(FP) @ wp@ o] =227} -5 #do ol2& AA

Second Pull(SP) : vp#l o] =2 91 X]7} o] whde] ol=2+= A4
Last Pull(LP) : 99e°] #dzto] Aoz A== A4

Lock Out(LO) : ¢ko}ut7] Al A

il

ut

2) 2] A

W pAzte W SEvt ol e FudE, TE wdze dH s szt
o) R JuizE, Qo] BAZLE BE} YHA o R FudEm Rt
gt
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ggol @)X X \2gozEdaEh

FESA weld] tj@ Aolg Bl A tw

97 2HEe) Zols Hhs7] 98] independent t-test #41S Al ¥

H fro] $2E a=058 AT Aot

_28_



1. 912 &<

HoAFo 9% 292 Second Pull A& A Last Pull Al &A7FA9] P3

ol s F& AFsidloen, I A=

<E 3> P39 o7l/Jdo] B o]F Z (&9 : m)
T Bl L
= 0.23+0.04 0.24+0.04
oA 4
T 0.23+0.04 0.24+0.04
=} 0.05+0.01 0.03+0.01
ddo] B4
5 0.05+0.01 0.03+0.01

<3 4> P39] ojZf/Pd@ o] #AE o)F Fof o]YRAHEA A
<l Source SS MS F D
Hezr .000 .000 1.960 .395
o7 &4 g -5 .000 .000 .040 874
A bz} .000 .000 146 705
ezt .004 .004 205.444 044"
FWol A4 2 - 5 .000 .000 1.000 500
3 et .000 .000 109 743
"p<.05
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B TH(p<.05).
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—

0

iy
N

e

X 6> 7t}

= <

fu

o 2~ =
T L

o

o 4% 221°

re] o]zt ZA vheh}

o] & LP<} LO®IA

ESErCS

=

JHE

Nl

ar
—

2.12° A=

o

=
w|

A7 HEe <29 24, 25> T1g]al o]
1

P
T

!

=
=

Aol

~ 2.34°¢]

dehtA et

1
o

Aol

NE
el

e

22!

81.38+3.59
80.68+2.71
95.07+4.29
95.81+3.55
89.31+6.36
91.43£6.95
123.29+6.10
125.50£7.24
77.29+5.53
79.63+5.41

80.40+3.96
80.61+4.44
94.10+5.77
95.21+4.31
91.49+8.05
93.07+7.49
120.31+6.88
120.37+£6.47
74.78+6.23
74.99£7.15
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SS MS

Source

0

Gedl

455
631

3.302 1.327
748 300

3.302
748

faeds

O N

ST

674
146
125

179
18.437
25.274

2.489 2.489

7.403
10.148

7.403
10.148

T

71_ 0

BN

T

FP

890
.090
093
897

019
49.735
46.491

402
43.777
40.922

402
43.777
40.922

o
a

—

NH

faxds

o
s

SP

017
14.126

.880
197.722
15.368
13.997

880
197.722
15.368
13.997

o
a

—

NH

166
A85
079

1.098
313

s
o
K-R

o
ey

LP

o

+2h

i

—

NH

< <
oo <!
— =
— M
o0 N
N
—
—
oY -
o0 —
— N
|m O
Lo —
—
oY -
o0 —
— N
MmO
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—
= ok
o
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Q
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13.579 362 000
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o
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25

e

i
£}

o
H
N
XM

w7

il

_32_



sl R Ankle

T L Ankle

120 - ESill T
@
z
o 100 -
=7
(o]

80 =

60

0 25 50 75 100
%Time

09 25 M SEaIFe] wEAE 2 W

2) £g 47

2l
4 12
Y
1o,
=)
mi
rlo
A
14
o
Do
o
DN
3
\V
14
Au)
!
s
(o,
Mo
£
He
i
i,
&
rlr
A
=5
o0
\V
H
M
i)

ST AAelA & - ¢ FEFHLALS $52F0] 151° H$F15S 2.00°9
2t Apol g uERWUAIRE, FPOF SPol A= $-F1F0] 246° 1.55°9 2ol o
Etulo] 0.20°¢F 1.30°E5 Wb B¢ 5F Bu Z Z4= zols et o]
T LP9 LOCIME $-418F0] 031° 0.80°9 #o]ZE vebWal, B$-4=15 0
1.86°, 1.95°¢] Apol& uEtl 7 & 3ol &%= P3 7RtAA =
Uelfo] B g3 AAS Hse Aoz velyt o g AR A ST
LOAA Hezt freofgh apols Yet AT (p<.05), 2 - ¢ zfol= UEhtA
e okth. FPeh SF Z12]al LPelA= Huekzh, 2 - ¢ 25 fog Aoz e
LA ookt
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<E > 4 EAE ek (e
T ol T
- 76.36+5.97 82.53+7.30
77.87+6.42 84.53+8.14
112.04+7.49 120.17+11.72
P 114.50+8.39 119.97+9.85
135.75+5.06 135.44+7.87
oF 137.30+4.29 136.74%8.10
168.39+3.49 167.31+5.83
L 168.70+3.53 169.17+4.50
Lo 64.36+7.64 76.66+12.97
65.16+7.57 78.61£15.10
<E 8> 7 dAE s BEe] o] AR
Wl SS MS F D
494.404 494.404 679.436 0247
ST 36.803 36.803 50.576 089
728 728 015 904
554.608 554.608 26.226 123
FP 15.255 15.255 721 552
21.147 21.147 234 631
2232 2.232 11.668 181
SP 24.439 24.439 127772 056
191 191 004 947
1.159 1.159 160 758
LP 14.083 14.083 1.946 396
7.239 7.239 367 548
1990.218  1990.218 493.019 029"
LO 22.605 22.605 5.600 255
4.037 4.037 032 860
“p<.05
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R Knee

aalbaq

40

50 75 100

%Time

25

il

i

R Knee
L Knee

40

75 100
%ﬁ?‘n e

25

o}

A9, WS

°
=

o] W3l el
27} A YERsEaL, PRollA] o] F

d

]

oz

P3ol|A] wh= A AHAAFA] 5 o2 e

ko3
T

= Epg. ol

o
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3) 9dHol #AZ

An AAFAS FISE T 4 GAE Jddol Bd FxEs <E 9>, A
ATkl HS <1yl 28, 20> 1@ Al o] ARANEA AR= <E 10>7 U
SFI2FS ST FPolA 2.08°9F 1.56°9] % - % Zt zpo] & vrebwlar, ]
T LE S 3.89°9F 324°¢] ztolE yElUo] B E e AAM R ~EE S A
o= eyt SPH LPollA 5159 ZtExte]ls 0.83°9 0.65°= Wi~
S FAT dEHE 52 e v v 150 A 1.39°9 3.75°9] 7}
T Aols YEEA B 528 AW AR eyt o] YA
A LOANAM A F23 2olE YEFIAIRHp<05), - %9 Aol
UEbA] otth LOS Al e AlFdA Jezt, & -9 BF fo A
o] 7} vERLHA] ek okth

<E 9> 7 wAE Jdo] #HE7t (k8] @ °)

TI1E H] - 13

= 68.08+6.96 74.03+8.20

ot - 70.23+6.96 77.92+8.95

=} 88.33+7.44 94.95+8.93

FP + 89.89+6.31 98.19+10.12

= 151.87+4.54 157.905.17

o + 152.70+4.59 156.51+3.81

=t 146.14+6.48 142.18+5.86

H 5 146.79+6.73 138.43+8.79

=} 88.53+9.12 98.69+12.19

Lo 5 89.58+8.34 98.51+16.55
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<G 10> 7 @AE gEo] #Azbe] ol dFAEA A
2l Source SS MS F D
a7k 557.535 557.535 61.208 081
ST -5 109.354 109.354 12.005 179
T o 2-5- 9.109 9.109 149 701
Az 667.372 667.372 79.132 071
FP -5 68.976 68.976 8.179 214
A b tg- 8.434 8.434 122 729
ek 290.772 290.772 19.815 141
SP -5 941 941 064 842
3 bzt 14.674 14.674 708 405
ezt 455.532 455.532 7.870 218
LP -5 28.970 28.970 500 608
A bzt 57.882 57.882 1.164 .286
Her 1092.998 1092.998 244.447 0417
LO -5 2.240 2.240 D01 608
R 4471 4471 .031 .861
<05

180 -
160 -

140 -

Degree

25

100
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<E 1> A5 AuEady (9] : N/kg)

FTIAE Al -1

=} -0.34£0.17 -0.10+0.15

" 5 -0.45+0.23 -0.16+0.21

= 0.04£0.21 0.17+0.29

e 5 0.23£0.23 0.43+0.43

=} -0.53+0.21 -0.42+0.19

" 5 -0.86+0.49 -0.69+0.28

=} 0.05£0.17 0.03+0.37

P4 5 0.14+0.24 0.28+0.23

<E 12> A - % AEnbE o] o] R AbEA Ay

el Source SS MS F D
Azt 835 835 197.871 045°

P1 # - ¢ 093 093 21.986 134

B bzt 004 004 111 741

ezt 327 327 19.360 142

P2 -5 626 626 37.075 104
ekt $- 017 017 186 668

Azt 242 242 14.680 163

P3 -5 1.071 1.071 64.902 079
ekt 017 017 165 686

Azt 044 044 566 589

P4 - ¢ 330 330 4.209 289
Ak - 078 078 1.130 294

“p<.05
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oo M =
T oo i+
% ol &
trdzs
o

S etk QAT A
!

e
2]
o]

o] FLsHAl YRSt P2olA
=]

o]
il

5

o

=

Z

S oy

S i
o o el . Mr_l
0
S B
o & W_ X & 0|
o < X IO
. 1Jl ]ﬂ Oﬂ Llo
WA @_ Ol
v O =0 o
S
JI Eﬂ ol .

oo TR
EI e} 0 —_— )
M o CU M]_. .
W B %m T ®
A Yo T
G om oT L
o o oM oF T o4
T AF = ay o o
T o
1+ K = S~ e

Jeh

-

(&9 N/kg)

-1.35+0.63
1.38+0.51
-1.79+0.67
1.69+0.68
-1.07+0.55
1.04£0.50
-1.96+0.90
2.00+0.87

210 & e

o Aol

o

-
-

AT
13>3 a1, AA 7

[es]

Aol
1.50+0.76
-1.86+0.97
1.71£1.06
1.09+0.73
-1.11£0.95
1.02+0.89

}

9
T

-1.66+0.70
-1.10+0.62

g]

o

o
A ek o <
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Ao = YEPEA WHp<.05), & -

oA BAKoR

P2
P3
P4

3} Ele <19 32, 33> 18 al o]
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ABSTRACT

Balance factor analysis based on technical skills of

Weight-Lifting snatch motion

Jang, Mi Ran
Department of Physical Education
Graduate School

Sungshin Women’s University

This study aimed to contribute to snatch motion by comparing and
analyzing the kinetic differences according to Balance factor analysis
based on technical skills of Weight-Lifting snatch motion and to
provide with basic data for technical training. The subjects were total
24 weight lifting players divided into two groups: 12 with elite group
and another 12 with none elite group. And they went through 3D
motion analysis, Ground reaction force, EMG analysis. According to the

result of this research,

1st, group did not show any difference in Left and right displacement on
P3.Displacement of the shoulder joint the elite group showed the leas
t displacement of the hip joint, but were significantly. Because of the

se results Last full motion showed that effective enforcement.



2nd, group there were differences in average knee joint angle on P3. Bec
ause This period appears powerful motion, imbalances of the knee ca
n have a significant impact on the behavior because it performs a ca

reful motion is required.

3rd, Ground reaction forces in all the variables did not differ by group fa

ctors.

4th, P1 of the elite group in the Rectus Femoris, Vastus Lateralis and V
astus Medialis did not see a difference in the ratio of active, non elit
e groups active in the Vastus Lateralis and Rectus Femoris Vastus

Medialis ratio was less than that.

5th, In P3 the activity of an elite group Vastus Medialis ratio appeared t
o be the biggest but the, Rectus Femoris, Vastus Lateralis, and did n
ot show significant difference. But non elite group, the ratio of the a
ctivity of Vastus Lateralis Rectus Femoris, Vastus Medialis and sho

wed a significant difference.
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