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Association between the C.O.G and E.O.G for Dynamic Postural Control
of the Left Turn Motion on the Balance Beam
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ABSTRACT

] M SO, Y. J. KIM, and J. J. KIM, Association between the CO.G and EO.G for Dynamic Postural
Control of the Left Turn Motion on the Balance Beam Korean Journal of Sport Biomechanics, Vol. 19, No.
1, pp. 4958, 2009. This study aims to analyze the assodiation between the center of mass(COG) and ocular
movement(EO.G) according to the success and failure in the left turn motion on the balance beam, targeting
three female gymnasts. When successful, the leftright CO.G was moved to the left, which was a rotational
direction until such time as the body rotated 180°, whereas there appeared to be a greater movement during
failure; thus, it was shown to affect the maintenance of dynamic postural control. In case of the subsequent
leftright turning motion of EOG, this matches the previous theory that the eyeball moves against the
direction of rotation of the body. However, there was a difference at the time of movement, and a clear
difference emerged in the success and failure in this study. Also, in the EO.G in the up-down direction, a
movement during failure showed a pattern of down direction in most cases; thus, it is deemed to affect the
failure. Therefore, the kinetic postural control and EOG are supposed to affect the success and failure in a
landing, which is the most importantly evaluated movement on the balance beam, in mutual association.

KEYWORDS : BALANCE BEAM, EOG, COG, OCULAR MOVEMENT, TURN

o] A7 20088 E A=egtul gzl EAH) A dol g =Fsl
# human@konkuk.ackr



2 AAF - AEA - A

[. A&
it tl(balance beam) $-5-2- 184]7] Fule] =9
9] 1R =$-(Johann Bernhard Basedow, 1724 ~1790)
o Jate] Afpel Ag Y= A HY
A, 24, fA, WEA 58 712N ol &
Ao} ol 5 Al FHse T8-S Aulre O%O]UH ]
i, 089l A oA, 2002). Hthel AL
Zo]l 5 m, =0] 125 m, & 10 = ?L/HQU% o]21%k
AL 71esd A4 9 AgAY SH7A AT
ZH wlo] WEA(balance) A7} B9HA o of A
Fol 7ML FE Foll shiolth
2000 AlEA wkA ge] olabd Bt F5
T4 87HCR-composition  requirements) AF&
(leap), H(urn), Y/Ho= E=  olHZ(acro
forward/side), F= T of= 2 (acro backward), Wz
7](dismounts) ] Tl 714 RAE A7) Gl EFA]
AX FE S slloft St ¢ 84 TR A
0580l 7|&84 5709 AAgA e W ghe
gkete] dEAa7t Hallzlh 5] £ AgolA A
4 St W aAE WafeR 74 4T 200
Eslolo} i SAo A A4S 5 ofnel 1
2+ HE4 4 (final score)ol] FgES- w]ZITHFLG, 2009).
Bl YelA A4 2 54 A 248 A8
G QHE A B Bag ol AHz
A 714 AHFHAR, FHES, 2002 o], 2005)9) 4
A o8 T8 AAAFVIE, A3, oAl
v E, NS, 2000052 AA 78
Aol Jak= U] 1% 7PLL £ 99lo % Az =

o m

o}'u

) L

(Schmid & Zambarblerl, 1991), el ek A E%‘%UJ
ofe} §7 kel A AlAl o] Wk 7k AT gt (Lee &
Aronson, 1974) 7 3}tk & F Al 9
s AR A% 5 At drbgert of
ek sl fgo] WAsh=s AW AEE E93E 4
B2 ARt AA 9] Al tigk Are Alst
of Abie] WAl AZehaL AAE WE A7 RS elE

tholgle;, #34, A8, 19%).

A7 $AUE B A AALAN, Tl
W (Guillemant, Ulmer & Freyss, 1995) 5-ol4 =#at
o 2uAE dasks Q7d AgEgion], Fy
TolAE wee] mEol FA Al b -5 R
A& 2 3H & s vl BRI, 1lE
s, ubge, 1993)8l51T, SUEIm)e B8 AEA
o2 AL B3] o7l SRAY 3
STk MFHANG L 1% 784S 1
SEA B3 o
wEAe] 34 FHEAIe} 2
%Ls}oau}. AR 71449 8
ultz, 2001; Asseman & Gahery,
Z|(Danion, Boyadjia & Marin,
2000) 4] A] = 34 e 21 o)
Al 070l A A o mye
AAE Axsial 7le ?63 ] =3 #2e] x]q] ot
A AL ANE 2az 2AaF It 4L %

AOL
|

=
o>

I
ki
i
lN'

o
i
A

LI P
Pl
i
&,
rN
4011
é
rlru

ol to
oy of
giid
ik
ol
_&

o

g <
i
2" e

%

4~(Davin, Sands
3

P AR

=
el
AL HE
o
2 b
olr :(o

N

=t
%
o
=)
é

P $Ee e F5uT 949 e 78
0] B8 $03 BRI 2L ovwm
A7) F9A0I A4 249 o3 Se viaje] 1

A ekt A 28 9lon, AR7IAS wﬂow_
i Am A% 716l ofall AEold e o
rﬂd w a7 % o G Al

illnt

2 3t 7 a% 7 Qe



o

7 #= © 24 FA 24 224 n]= COGY EOG A4 3

£ A= K gt o7 7Rz g A oz Medi-Trace 200 series=S AME-5}5ITk
Ardatglon JJU*XH A7, A el AAA =
AL <E 1o v upet vk 2) Ay
AR A AR AN AAe <ad DI 2
1 agAe AE S t #2 © 57 A 245 BEOG AR £584
. ltem  Age Height ~ Weight  Career ARE Fx517] LEDE AA8}4th
Subject 0m) (am) kg) bm)
Sl 2 164 5 14
2 20 155 50 11 Dy, \qg p:
3 20 157 50 10 N ?ga@w Y4
MSD 207412 188747 517429  117:21 e Cam 2
| & M( L
2. FA=T 2y = = N
I 1.25m n
%@E?’ ,{;/é’\ w Cam1

Cam 4

1)
FARAL 9% 47 Auls w347 e 9
A

o g sk S Zoabr] el vide 4 ~
s e T2 1. AE 2| siAlz
JVC Al ezt b el 1202821 Sony At
AL E AT BE R HE S A&l ol A HExe 27 A #HA v}
60 fields/sec, =ZAI7FS 1/500s = AAs}g o, 3 7(maker)E B-AE|0n RE AFNE] By F
2 A FEE AAE Y9 Hetd] 9 S AH A HANZ] EEe 2095 & the Fha)
Tmx2mx2me] EA1% E(control object) S LwEal v oAl =315 1840 Aelez A48yt &
A-9e] B welsh B boxE HASe] dHS Ay 52 Yo do HARES Ho] 517k o
FASHES STk o] dle] Fhalet ot S7g71¢] & AA & 360° © B/ 52 oAl WA Al
T2E ) AR AR Ae F2/|Gne LED) w2 gjo] 1% A998 FLGELG, 2009) 275}
HE 2t 71719 28 LEDS}F 97slal e §27] o] 7140 01 o)l g BAOZ 519 05 o)A
5 AT of 4 w4 A9 so Adgsie] EAsTh
AT EA et 4 ] Al ﬁd A2 ok EOG 22 gdAe] &giglel &fg] WEE AL

A7) Bt § E21A] eventol] wE <F
AR A (wireless telemetry ;L,] 22 E]% dolny] 93] Ao sx719 LED #
47)/|(Electrooculogram; 0] ) Ax= EAld] wAlEs VA As)

gt EOG)E A% o= AAesiriElely, A#4, ¢ Labwgw yeador AYEE Axsle] H3E 9
et ), 2008) o A0l S(1993) 3 HRFAl Hell ok gzt A okt A9 V=S §1g)
Q006) el = H-$29) or %ﬁ ok SAsg ot ﬂ{Barber & Stockwll, 1980). EOG:= 934} 9FZ ok

=4
H ool Ak, quTA Zele) AdE & o] Jebz}5E epicanthus lateralis) 915 =22 7)
ol AE% AlAeSI T EO sl o] H& theo] Monitoring Electrode(3M Co
71, A7), 6749 Ads AFEs, A% 94 USB Ag/Agl 3% 41(disce1ectrode)% HAsgon, <4
w2 Cable Comport, 1.5V AXA] 2712 A5 o] 9} 2>9} 7ro] F& BAlA o 0% Qoj7kRE Holg) B

om A= Canadaold  AZ3F Kendall 2ksal A= (indifferent electrode)2 & 2ok

T

Ou—lo

~



4 AA% - AEA - A

2 Hold) s on HA4=Grounding electrode)
& o]k SAHR1 Hl procerus)ol A& 3-8t
A A% e 49 Ad(frontalis) 3} 92
= ol hHHorbicularis)o] A8l om HAHS
& Mt HRR okgl]l Wl (nasalis) ol -&Ele] o5
EOG<>1 A, AR, B8R, o14d, 4

4o, BAIT, 199 MIeE 208

gl 2 EOG. AI7] &=t

3) ¥4 event9} phases -3

B Qe 2 A8 APl B 51 Aese
AZ G el 4SS oR BAs
Slal <12 33 o] B FAL 8709 TAlevent)s)
7709 = (Phase)= A3} &1tk

@ event 1 : A%} AA|(Start Motion : STM).

@ event 2 : Rt} el W Zo] HolAE 7t
(Foot Take Off : TTO).

@ event 3 : F5<] 3)He] 90° o] oIzl AF
(Spin. 90° : S90).

@ event 4 ;: FE2] FH0] 180° o]FoiA A|FH
(Spin 180° : S180).

© event 5 : F5<] 3)He] 270° o]Folx A|H
(Spin 270° : S270).

® event 6 : 5] 3)H0] 360° o]Folx A|H
(Spin 360° : S360).

@ event 7 : StASF Thje] B o] gt
= $=7HFoot Down : FD).

event 8 : ZA| 24 (Landing : LD).

S b

(9} ~ﬁ) /,\:7?/ \_,/
= :‘iiﬁ—/! *k;@,‘ '7%
> s270 e T

T2l 3. 2A evente} phase
3. A5 A

AR B FA% ) Z3%3h= Plagenhoef(1983)¢] Al

| 72412 (body segment parameter) 2} 55 A8}
\:]x Elo|4(dizitizing) 3o FAEM AzAz=
Motion analysis package Kwon 3D XPE AM§-81%th
FA4 9 ol 22E QA9 4 Bage) 349
Ax gk A7 e AF AF gk 0 (Diret
Linear Transfomation: Abdel-Aziz, & Karar, 1971)=
AMEEII AL, tAEReld Bl A= 9 AR (raw
data)®] #-{noise)2 #71817] $35le] Butterworthe]

22} Ao £33} He(low-pass filter) = AMg-slo]
Y(Gmoothing) &}om, olu ATFul(cutoff
frequency) = 6HzZ Ae5iTh

EOG &&= F4 4712 A9E Hifi f55H
o A" SAlV]E A5E wol Lab VLEW
7.1(Narional Instrument, USA)E- AMg-sle] AA|7H 1}
Feol V15 sl on IAYE Y3 welHE A
4 AP Qe ATEGe] FEoR LAY
o] A9} 52 Microsoft Office Excel &4/ 02 A%
Hglom 29 AZHe 500HzE 443191, EOG
AR wolZ(noize)E A|AS] Hall A "
(matlab Elliptic filter, 82}, 50 Hz band pass)Z ©]-8-8}
o] AAEHAE (low-pass filtler)Z ATk 77491
Jenus el ®8h Z(normalization) S 4AIEH
gor o] ¥4 H EOG (EOG,max) ZtelA]
#H4 EOG (EO.G,min) #t2 M 7191 Range(%)E

m



PR S A% A 348 EOG #s BA= 3§
of ALY & EOG,max= SH7F 953 9%
o= H AE wWel Fholrl EOG,min& SH
7} A5 ofgiF o A £ANS e g 9n|
SHTH(IA] 2006).

9] w2 NorEOG(%Range ) 3 #-92 ¢}
P A S0 B ke 4 A e
o, Hh A5 02 FAGS o —gho=E eI
Tk Sk hte] A3} WX]"WWL 7L YR A
A o7} +gro VR on bt ol o R -4
A e ko= JERISITE UyHAQl B4 <A
>3} <4 2>} 2t

Range = EOG,max — EOG, min

m m

(4

EOG,,
NorEOG(% Range ) = - 100
Range

(412

A 25 Al AAG d38E FAS] HalMe Ql
A BEUS HAR o] AAY F 1*d(COG) A
$A3t0l0} T COGE FE8%50]
AR Agolr A4 1 FAow £AE
T{Galley & Forster, 1985, Nichols, Glenn &
Mutchinson, 195). 18] =& Bt © FZke]A] A4
4 wishe AR g3l Atieh Jgke mFinh

< > 3‘4~ =l %xb] AEF Alg] Al AlAZ2A]
B19] Aol A} Asls Al 1 H-HEHXE) o A
Zol7h Vel THAlE 5-50] 0° FHo] He AF &
S90e]A AFE Al —01740.0lcmelQlom A Al
0.2440.02em 2 VERS AZAI R A FAo]A 9%
o= U B2 Faloleo] WERTE L]l $360° A4
dAE AF Ale 01001 cnolar A3 Al —
0.25+0.03 ecmz Z}ol7} g1, & LDA = AF Al

o

0 A= 8 524 B4 A4 244 fxE COGY EOG #4 5

—0.18+0.01 cn®l ¥ A3 A= 04140.08 emz VfE}
v Ag T A Al Zfel7k Vet ey FDell A=
AE A 0074001 2 WEou A A
03540.05 cn2 FAIHY7} 9 EZ O olFsl= Eo)
St A9E el i

AIA| X, Y= Alx||=A
Success

Fve TIO S0 S180 20 B0 FD LD
M 010 -017 006 001 0001 007 -018
SO 001 001 001 001 001 001 Q01
M 140 192 219 26 292 339 33
SD 007 006 006 006 08 012 014

Fail

M 015 024 015 008 -02 03 041
SO 001 002 02 002 0B 006 008
M 139 18 216 255 30k 346 308
SO 009 007 0® 010 013 015 0%

(2 am)

XE AHSA
0.4
0.8 —¥—Sucoess
0.2 Fail
0.1
cm o
~0.1 STM 0 S90 §270 . S360 LD
-0.2
-0.3
-0.4
-0.5
event

3.5

2.5
cm 2 g
5 “(‘ = Sucoess
' Fail

0.5

STW TT0 S90 S180 S270 S360 FD LD

event

T2 4 X Y= AAEM o5 Bat

w43 9 B4 4T A A5 ol
27 e vk A3 Al BAL 25 o) B4} 1]



6 2A% 487 - A

o 29 $ERS N} gol Ve 9% A% A A9 A4 SEHE Al JgL v 5
2 uglon =23 9% wgonel FAF H A Ytk AH Avel 29 Bdlw B e 4
A WeEE e ugn E40 30° A% 92 A3 s FAoR TH]

N
A
m

oL

o3

=

Tt
2
i
ox
o

o sl A ko] Adef gt A AT + ghom ueld A2 3 wdew ¢

do of

kX AAFA olFHo = A Ao T} olEdhE AlolH, - o e A A8t
- Hs2ek AnE Vel o, LDolA Ads i Al Fo= b7t o)Fshe Ao AASAT
A 247} 3344014 ¢} 3.08+0.25cm= LERI T

Atz og Al eHlh o T4l o2 Ad # 3. g3 ujA| EOG (] %)
& 2 APl glol ks e 3 4 Sked Fe STM TIO S S5111;&“5270 $60 FD LD

- Ay

PHAE LDEAA VR A 2k Aol A & L Me 019 158 531 BB 1127 07 B8 108
2 Al 3A gk v E il Yol gEsAl WElAl RSD 014 150 339 2191 279 316 232 5L12
BEWEA AR 2A o) EWel eEnEro 2 A9 UM 100 25 372 123 8% 045 992 5
A 23k Aoz Alzdh DSD 23 28 2030 18§a8jl 1548 A9 296 RFB

<1y £ X YE9 AAFA] olsHds 1 L M 28 8% 264 %% 172 519 1440 397
2 Uepd 7oz A A A XEFHHE s R SD 450 967 B 417 196 5139 2889 274
WEZ Auum AAEAo] AxAoR % ko C' M 200 96 813 1143 1439 -1973 706 2698
2 oSOl S AV WOl QoM YEEFY iR o 2
Poz F7khe HIE ol vk 53] X3
A E5e] gdo] o]FolAl S0 w9} ZA] 7ol < e 42 8 B4 H;er RE e
FD 1“4—74]9]. LD ]’H % OHO]—EQ: 0]%@%7]’ =17 ;glo]zjijq_ 1 o/q _+_<|>_ 0]—:rL <A % H]E’_LH Hno
Ve Qe sl e ol oF e 54 %%o] 90°=  FASE 1*4(890) oA AF /\L]
°l Aﬁﬂ% AP 25 e 71% (e e 5.3143. % A5 A 264442389% = Bl Wk} k)
o], Ao, 2001)= AR A Ei% AxH AdE oz

07 o]FFE B SIStk 150l 180°% 3§
LﬁP 1**(8180)011*13 A Al 2595424.17% o]
Foo] AT A 151542191% B} 9507 1 @

WOl gITk 1 Aol A
35 Ho] olzolAe s wo_a Vs Aow
veith B8 A0 A B 2 9% olgHas Uy

= 502 Bl AAFAS A5 oM} 2=

WSS Jegch 2o AAE Fles A
_ (D)ol A /38 Al —2848429.32% o]sgh WhA 23]

75}0 rEaex A AFo] = 75} X3
i oiakgo‘l‘l‘» ]Oﬂ o]ooo] OLEH)\HT % '/] _?_-4;01_, i ]% *1440‘*’28.89% 72 ]/]_E]_u.ﬂ_ ] ZEL% 73"/ t o]
WoodgkS mAY e & F A}_lﬂ' oleigh A= 2 Waon B SHAE obp SAo)e EEo)

Bl A = 360° ELO] 2 HMV] Eﬁé?j 0]%0} 2K
S SA(D) WL EW Qt%éj ol E3}

TT ol W st wag o 9t olget §)

N

|

=
PR IS

S (oo )
E,jgﬂl[o
N
3
£
o

A SRR A A FAA THE %
A

A ;
2. EO.G #4] o= Uep} oL;L <Aoo 0}f91 ko 2 0|53l L
]

Davin et al. 2001)2 35571 4] A4 A
2Eke A7 AdoA] Aol HAZE Az A



1143417.60% = Ve £ zkel7h gl &
o] 270° Bolo AH(S20) M=
8.38+1548%¢1 WHH Al Al= —14.39421.56% =
T 52 7ol ol s ake] Aozt VERRITE #A A
711 FD, LDPAl A Aol 42 34| KT} -
& Qb 249 o] FolAl 2 Zol7} UERgTE

g Aol -9 b 24 el

s Al

A Basl] B AT B3 4T 549 A%
5 U@ 5 glonk B e A%E B
oh Sl ok BAAA 280 9B A

oz AZHET, W ol Tm BemAlRt 134
AlA18] 917 oF 2m 80em 4

>
=
H‘l FU[O
i
o
loll
|
v
XN
™,

o 4 o
rg
T,
=
N
ok

o5
o2t
o
2w
o X X orle o 2

»}EM Joz Hel Az m o) AZ9E
24X 7 Fa3 Heloln Eﬂﬂ% o) F2
9= ‘—o] 7 23R o7 7)1 3
=2 A el Beafoltelsis, HE4, AL
, 19%). mebA B s4 A 22 4

= # at7] H°H/‘1L OFL HXH 273} olalj7} v

@% St 2l $9 A 4 /4 b
474 BT o] B9, 45} HolEE Ghral
G Qes e AAE Zoltk AAA o
S gvuw F2 99 e agEs o
B slon 2g Fom kel olFol 9
= 992 FHoR
X194 9)
SEE e 3

[e] olxqq]A1

B
=
[e]

=2

o

o A2 | 544 54 A

ZAd] n]AE= COGY EOG #A 7

Mean EOG Patterns for left turn

30 §
%range

ARSHEOG TH

o] 270°2 EoloE AJAQ SI803} S270(event 4, 5)
Atelof Al LFERSITE. ﬁii Hoff M= 5ol 360°
gxslo] 24 W5 k= A%Q FDlevent 7) = F
30%= oleHE & AM. “L oo Asf Al Sk R
Aole ellde] FelolHA AF Alg o] S1803
S270(event 4, 5) AtoloA] 9202 A W7t 1JE}
AT AE Al HY ] B obrg-A9le] vEldth
#5 - 249 A wele AT Ald 2 A
A A4 91 S30(event 7) oA 7HE Al WEREOH

A} W 8% AT Alg As) Ak AR Bl
ANE RoF1 Qu) SAu BE gAlo] 360°2 =

olglr AAE Zushs Ald(event 7, §)dlA] o &
Aok i Wkl 9&om FA olFahs A4l

433 4 4 A2 el I 9l BE 3

9 1 A 4 2 eIl S £ e
2 olgs7] dRe) Aol BePF $49L Ho)

T A0R gaEch
olelg A3 v d S(19%)0lA 7]%e 34
A Al okt 589 S B
&tal 5ol 180%) YA o) ¢t E
ot AT Yo R ol Prhs Halgh g
ok e kA, A Ei2008)e A m
o] 270° Wﬂﬂ% ARl A QE7E A%
A gl =3y SAAE ofm
180°e 4] Al SAIE PIX|AL A2 Al
Lol o2& 07 o)Fsly Yuis HUE Y



{97 ko] B ST SAY0] S0 gk 5 A 2l 8 A 2 HE A
FAA T AL MEIAT SAAG Lol o U AR ARall FRaA grku & 4
180° 3705} $ 410l o) BHAE egih Stk o)Z 23171 G130 § FAIA leish 25
ol ok ZHlA =8 4 AT A % 5 Bolds A4, 94 B 53 ge $5oe
Y3} A ol Aolel 4F DA Ve A%z A Fwel F/H9 FEAWE BesTn & 4
o OARET duAeR gER RgsEe §dd Ak
A W el g eEe R SAela dde]
2wk vigh g WA Ak R ERSR 2o
9 A5 $0% 847 AT Ik o § V. 28 2 A
49 FEA2 o2 We) A2 she 5 )
ERAL 49X ggouA XA e 3 oA sy Birt) A% © 54 A BAAN 24
on, %3] S SIS A8 Ge ol .
] ) o] nxE COG ¢ EOGd] #3t AZe thea) it
ZuolA] fre B @A S A% A
& @l A AR £AS S A0 xuw 0] 34 g ogfg% R
O 2FFlA]= o O 3]
W Mg PPN T Aedel A 93 4 _
A5 —Hf o] ol A
B FAE] 4l olBshe 2oz 7wl o
e . 2 COGS! 4943 cI5uHs 5444 23
e S R e e A GFE WAL gonl olEue)

71 e} vl ,
)*}01 H o 20%; L}E}Mgw As) Ae %%o] 71 e s edle] {3

Lx] %4 4711 FD 9} LD(event 7,

o2 oF 8% VERTE o] 360° 3
o] & }3% ]X]j S360(event 6)o] A 3} WHEEo 7
o FA Qo] ARt A FAS] A WEo R olF
ok 74& Hol 54 A 248 oA Zelal 7¥e

%)
N
=
ﬂ
R
o_|_, Fﬁ

rlr

¥

EANA A AL EERA A GRS, oo i e on oo s
lo Sk
]

At Az Sk el 2l A Ftel S ABRA SR e} BAA
Foz A WS vehla glov), 53 447 4] 915 =GB 27 Y5

SIX] 4 A 10% ﬂomu% A3 Aol 30%e)

715 WAL Qlold = Azt B o 5

oh el
a9
OF
001

%1% | . 99 2¥s BEdlE 54 A 243 obt 24
A4 Aol7} i3l ole) Mz WA AuAo] Qriy shekelm Al
obdel Ads A W A 28 = A A AR ok S ole] Lhekd mAlgh i
e AAFA AL dad © Al A 7]’0 8 2ol o)A wodlrlos BEsg . A7ty
A Wrlsle AR F4) AUEE GEFS vAe A o] Z71A0 Fad Tl Wasithy o 2
o e R e e ok B3 Hattlel A 71 71 ol AR A B g3
AdAo] e Ao vegth ole Hel Jupd ]

)

o HAY Aol Bold n AR o] Aol



28} o} A ZNE Q@AM Q177 Fg s olo)
g Aoz sgHETh

. o
Faid

AAZ, gHE-(2002). ApA FrA]e] e 2 et
gk Q1 A K38 A, 41(5), 827-836.

71914, 2158, 2 (1993). Ballet Pirouette &2+ A
AAFptALe] 3l @Al ]SS A, 32(2),
201209,

78], A0](2001). wiol oF v]2-9] 3kl a8}
A 7&% e qa}gpq, 10(2), %9-113.

O] &-92005). Q17te] AAA HAUZA ek A

g E o584, 15() 4561

oltf3, o] 89, BOA(002). % - F - 53 WA}
5 Qg AxAEA. ¥ %{% AL

o|71%, 744, o1AAH2004). E 29 T4 A AA

T A AT IRAF2IAA,
15(), 1529-1542

olgk, A, P O8(199). FH2H Q0] #ek 1
. A B A 5534, 3(3), 8291

[od

AZEL, wdT, AT$2006). F-2AFhEA ot

SEAA v FA. g =87,
48, 153-168.
e A, A9, o]x%éﬂ A9 71/\%1(1994)‘

1A, 92, 1A
o] A BA. °J%«l erg} 10(1,2)
Zo] AA71#F 5314 HQl
of WA= G mZ el T
gt oshel.
Rk, ¢19JEl(2008). 3T A we HA7|He]
ded g 29y B4 dxARIEA,

o

Tl #F5 © 534 T4 A 229 rlAE COGY EOG #A4 9

+=9(1997). F&
ki3 ‘E?
et

Abdel-Aziz, Y., & Karara, H. M.(1971). Direct linear
transformation form comparator coordinates in
objet-space
photogramimetry. Proceedings of the ASP

AT 244 B/ o
170 wAERe) i Agtisha

coordinates  in  close  range

Symposium of Close-Range Phtogrammetry.
Urbana: IL.

Asseman, F, & Gahery, Y.(2005). Effect of head
position and visual condition on balance
control in inverted stance. Neuroscience
Letters, 28,375(2), 134-137.

Barber, . O, & Stockwll, C. W.(1980). Manual of
Electronystagmography.  CV Moby Co, St
Louis.

Danion, F., Boyadjian, A., & Marin, L.(2000). Control
locomotion in expert gymmasts in the
absence of vision. Journal of Sports Sciences,
18(10), 809-814.

Davin, C. D, Sands, W. A, & Shultz, B. B.(2001).
Peripheral vision and back tuck somersaults.
Perceptual and Motor Skills, 93(2), 465471.

F1G(Federation of International Gymnastics).(2009).
The code of points: Artistic gymmastic  for
woman. Switzerland.

Guillemant, P, Ulmer, E, & Freyss, G.(1995). 3-D eye
movement measurements on four Comex’s
divers using video CCD cameras, during
high pressure diving. Acta Ofolaryngologica,
pt:2, 288292,

Galley, P. M, & Forster, A. L(1985).
movement. Churchill Livinggstone.

Lee, D. D., & Aronson,
control of standing in human infants.
Perception and Psychophysics, 15, 259-532.

Nichols, D. S, Glenn, T. m.,, & Muichinson, K
J.(1995). Changes in the mean center of
balance during balance testing in young

Human

E.(1974). Visual proprioceptive



10 4705 - 147 - 1A

adults. Physical Therapy, 75, 699-706.

Schmid, R, & Zambarbieri, D.(1991). Strategies of
eye-head  coordination. IN R.  Oculomotor
Control and Cogpnitive Process, Amsterdam:
North-Holland. 197-212.

E o o 01¥ 31
AAE g 02¢ 169
Argtad @ B 24



