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Changes in Balance Characteristics Affected by the Visual Information during Single
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The purpose of study was to analyze how the visual information affects balance control of
individuals during single leg stance. A total of 27 young normal people (20 males and 7 females,
age: 13.7+2.6, height: 162.3+13.2 cm, weight: 53.9+13.9 kg) was voluntarily involved in the
experiment. The subjects were requested to maintain balance for 20 seconds with eyes both
open and closed on a force plate and then foot ground reaction data were collected for that
duration. Results showed that mean velocity of COP in closed eyes condition was larger 1.84
times than that of the open-eyes condition and range of vertical angle was increased
approximately one degree in the closed eyes condition. To accomplish a balance, the frequency
power in mediolateral and anteroposterior components of the foot-ground reaction force was
increased by 1.3~1.4 times. Consequently, visual absence during single leg stance can result in
critical loss of balance and lead to instability of body control.

Key Words: Single Leg Stance (2/ZA{7[), Loss of Balance (& &4!), Center of Pressure (%= S4!), Visual
5

Compensation (Al Zt =24, Balance Control Ability (=€

1. ME At glom iy Aol JFTFS WA= AW
S o3 v Ao AHAeE olet TUS A3
48 Ao TS dAYZS 95y Hd Fo At
71EH el FHol FAd M TR 7 Jh QA 3 7] F(vestibular system), A
o shtelty. 3 S BFAAE UA HHA 77} 7] ¥ (somatosensory  system) 183 A7V
A EHIHE olyt AgEFS St (visual system)¥} 2 7L7‘7]°ﬂ/‘1 wrolE o)zl A H
2ol g W Aol mEY] Wi o] {H E TFAAANA Bdste] ZHo] AN E B
st Aol e 9F 7leAAE el AL o] ®ol JoXA F=FH %Zlﬁ}E A&l o] FA el
sldog & BAE dod & . 53], =% g o]FojHr}. ojgjd ] s HAA7|H
ARSI 7E E A wRlEe] dAAE A HEYoR < A E olFE=d Ao T Fad v e)7]
AA =HE Aol =¥ o3, A #He wsgtE ool ol W e FZ4H #d T A
73 THo] AA "oiAd HA "AAE A7t AR olojx A At} whd AL BT A7)



=P USSRX M 28 ¢ 113 pp. 1323-1329 November 2011 / 1324

B AHAE Zole TS AT o5 A4 @ AFo] 7 A 58 WIE sAstaA 3t

Aol 2 FEPFA o glo] Fad IS 53 ATk

gth 13 olg et A | He #E Ao T AH

Al JgFS A AMZ Afso] 7] witol 2. AP

o 7)o o= HES HERE FPA ] T

stal A #H3r|= ok g&o] AU 2.1 MAEX U MEFEA 74

oluf AAATRZE AdAS fla 717 AA VEE AddaE 2 4l 27 803A 20 9, oA}

TEAo R A 4 gk v e 7|3 7 ™, Yol 13.7£2.6 A, 7] 162.3£132 cm &7

v 99 Ade 58 AU E T 7R 239 53.9413.9 kg)S Ao = 3T AF QAAEL

o) FA o 7lee e £ Y] wiEe] 2 ATl FHA | v S il olFEen 4

o2 AZte] iy Aofd WA & FFHS Lot Y FAME AT F ALHoF AP FHE)

B 5 oot digl2 BH S dysie] A4 ARE 5 33l

abstd Q1A T GTS wAE 7 AA AHAAE A" vt 7k ESony VX2100,

18 Ao 5HE gotdd 4 Qo Japan), &% 7|(VSAD-CB, Visol, Korea), A1tz &
gl B AFME AZLS Eos 48 A 2 A~ ZE o] (KwonGRF 2.0, Visol, Korea), %3

o] Y fEo] A7+ 5

7}
abtsio] A ARl (OR6-7, AMTL, USA) 18] 33 ZZ7|(MSA-6,
AR718 AdRzder Aojss d¥ TH& AMTLUSA)Z T/43k3ith

A or FAFoRM ot Ao 7Y

S99 v, Pt T AMEEY] flg HHo=R 22 A8&M W ClolH X
e,

ATE TP A A8 Fig. 1 3 22 ZAAelA o=
3 Aol 598 A7ty A8 S AA R I 2e EAE APEAT. Al dE AA

o EotAet ARl EAT] ApAdA T2t sta 3 ¥ke] AT wuide] vy WA E 9

< #Hrreeldh ol AHAA F UHF EdAg 3 w1 x| Ho|ZE Haegivh. Al #}

ol AZA7A AdsiA 4 A9 B S31A e AEolA WEE A¥S Pt

< U %9 7 drh EHAE Sdsid = THE FJAEA = Fig. 1 3 2ol g flol &

Ao A AAE A7 EH AA e v A 7 71 | AAE HAS = ATsS 54 s

Z71 o 2R # 8E FASof g ol g X o AT 54 F Al A g A Ao o)

oA A 73 Aol THel W= Al g Fgo) vt & IS UEs 2l uE, &

zod 4 2 AAxHA WYz AL 15 & ATy ®
AR SR AZF 750l AAE A5 TP A A FASA & F, 3 F g E £ skl

of JHEFS HAede AS & F den, A7 AA e gy LEE Aol7t IS F

7150l d@A A mA = FI A= oln NI FE ARRSE T s wE Zpo)rt

e A7 Ba FAd v okt agla A e F JonE B AFgAE TS F A A

A F7HE 98l 9= F A (CoP, Center of Pressure)<] 3 = gEE v|Ee R XA gy E AAEA

ols WY, A F%, A 5 5439 A

FA AxE Fgsta JYop gk dukelo

old &5 AFE oz ALY It A %

Ao disfiA By @& AF7F o] FolA] o] 9

A7) et SAl Al e mE AR A

ax= ?5—?‘& /Ko}‘EHO]‘:]"S’()"“ :Lﬂﬂ EH}:}_@,_Q_E /\]_ Posterior Anterior

5= CoP W9, £, 7HEE 59 e v o]

oo thge FWS aydlof ok wEkx B Force plate

AT A= 71E2] CoP B4 A=RE ol CoP

e MY S AR ¥, 283 7S Al

st o gk F3E B4 Al dR A} Fig. 1 Single leg standing on the force plate



SH2HYUTEEX| A 28 H 113 pp. 1323-1329

November 2011 / 1325

400f \| | / l 4

= ||/Initial standing Loss of balancing

< 3001 1
200 il

100 H il

0

. . I .
0 500 1000 1500 2000 2500
Number of data

Fig. 2 Vertical reaction force (Fz) during single leg
standing
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Fig. 3 A representative trajectory of CoP in open and
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Table 1 CoP parameters (range and mean velocity)

CoP CoP CoP angle CoPangle  Mean
range of rangeof rangeof range of  velocity
X(cm) Y(cm) X(°) Y(°) (cm/s)
EC 12.1+4.8 8.7£5.7 3.8+1.5 2.7+1.1 11.4£2.4
EO 9.4+£59 5.7+2.7 2.9+1.7 1.8+0.8 6.2+1.7
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Ha 2 @S UErdTh ol o] o] MF
Wow 71 wkde] 9 F2 g7] vl 2
= 2 Zolol of@ Ao W7t Fob Ehhe
ddolty, 1ga oA U9F Wk 43 W
A7F A5 gl el Fol felF WA o
g el H% WSl WAsE ol %7t H7)%
&} 7

e = it 13k
Aoz vegt o WeE waeA 7h
2 B 38 o A4 W97 ekt B AF
e EdE A SudA 2 uf, ¢dAyiel
o]l XA 9 (base of support)®] F-> AAlA o
e FA7 fal Al FHAE FHeE v
T FE S el FHE o] R USS ¢ T
At

3 Table 1 o4 EC/EO & H]ZS e Zholl
Y Wakol] tEk vl= 123 7 153 o7
ol s H7F & WSX W Wk Hs] AoF

o2 AL Ay WhHwdd v vg=st o
A el oA =S g TS
v 2oAE AAdA #8E FX3H7] s W
= e olyel A3 ek oidk &%Fo wub
skl F7bsly] Wil Aoz doEw Adgido
2 FE =AY AL AHeA AF wE &5 |
A7F & AF wakelA EC/EO 9 BI7F AA
Bl Ao HoAT

Fig. 4 & ZE A8 A e s =& #& 4
o T £ A9 ddl H:t £25 e
o ada £ ¥ ARE0E Ha5Re A7)
2 2EATeR Fdsta 4zt giE v&
7499 Hye YeEHSITE Fig. 4 oA &g &
AE Hke} gol & E A FHEEET) =85
5 TS As u Huser)t vddoer S8
= Ao ofyzt Zh Algwity Skl A E et
AN1Ael zpol 7t IAA YEhES & 5 gl

18
o EO x
16 « EC
FREI . *
Q X
(L T . .
> x x o
S 101~ < X x ]
) x x
> L no
% 8 X % gpoob
o] oooo
s 6f go”
poooon
=}
4t oo
o
2 1 1 1 1 1
0 5 10 15 20 25 30

Subjects

Fig. 4 Mean velocities for all subjects
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