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The Effect of Dynamic Balance on Cyber Motion Sickness of Full
Immersion Virtual Reality

Na-Eun Kim, Yu-lim Kim, Sang-cheol Moon, Dong-hung Lee,
Ho-jeong Lim, Eun-kyung Jang, Ji-eun Hung, Jong-ho Kang*
Division of Physical Therapy, Catholic Universtiy of Pusan
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Abstract The purpose of the study was to explore whether the Cyber Motion sickness used VR causes a change
in the dynamic balance and fall. For 39 people who voluntarily participated in this study, this study measured the
motion sickness questionnaires, the heart rate and stability of limit test in BioRescue. The study used Samsung Gear
VR and applied the games to the To the homeland. The game proceeded 20minutes. Although the value of the
stability after a VR application is slightly reduced, it did not reach statistical significance. The motion sickness
questionnaires increased, and it had a statistical significant impact. Also Heart rate increased and it had a statistically
significant impact. A virtual reality game affect for getting motion sickness but it did not affect the dynamic balance.
So, cyber motion sickness caused by virtual reality wear does not result in decreased balance and falls.

Key Words : Full immersion virtual reality, Dynamic balance, Motion sickness, Fall, Physical therapy

1. M2 (1.

=
7Hg@A(VR @ Virtual Reality) ol HFE ] Z20 ) morg slaea

=
e gote] HAES G A= ARANA AAS - opag Urime) 92 ZASEA AR AL, o] Fu|S
ARRE ARE Wl s A NERCIAE BT o mmg gage gdsia Sue Aue B2 &

*Corresponding Author : Jong—Ho Kang(swihtun@cup.ac kr)
Received December 10, 2017 Revised January 23, 2018
Accepted February 20, 2018 Published February 28, 2018



st

©

At
Rz

Aol

Run

\=]

L

L

of w27}
el

e
i

k<
w

o
T
=

[¢)

}

K
pal

A 7}

AlEY

=13
=

e

L

L

HeH14].
]
1A

hal

I3

k<

of WE7E ehin o2 <l8) o

<]

Itk ey A

T

)7}

=

™
of H%A717] 9

o

}_

0]

Qe so] 25 7}

al

S
S

=1

H&

z
&

A
1 AR} 1] 2] A

9

o
o AFAY g

7IHeE S8 Aohtsihe 7
=
2

o
A
=

SHYE=ZX H8H H|1
v

3= 7d

2
1) ALgAps) An|7re)
=
A%

3

1

[

A ZIEH2).

=13
=

E
IS
o
ca

sp] Babe] o] E3}

2} 183 A

71712 AH7be

o
Nfo

1

k<
o

3y

SATH3].

}.Oﬂ
]_

S

°

o

°©

ol 7}

»AO
-

Al

AE A= Atoln] Hujo] dis] HAl=

)

ool

5
T

g2 WS

L
L

NintendoAtell A A&

Wii Sporteh=

o a7 Jep

<]

ik
X
o

)

3t

olH 1A} 3

A

L

L

=
=

ol 738

19

[¢]

Q

o2 X box KinectZ ©|

=

=

=T 44

31

0

gl

]

oh

ato 39

d 4078
5

ﬁjl—/k
2] €]

L

L

2

L
L

]_

&1 20

AT

<]

Yo A
AT g2l

]

21 S g

3

o1 3D 74-E7131 At

A=
=

e oA v

Fo1[5,6]
HATHT7-101.
A7) g

[¢)

Pk AN g, A

3l
o|J

|

KO

A

T

A

A

L
L

= 71E2H A8

w-

3

I3

tach A9
=71

Fefol] F]

Fols
I EnAS

Al

el

l

Al
=

shaL g oz

)5

0|

AT

o

307 2] th47t

A

all
=

L

AT

#H

L

L

8l

L

L

ALl E](Cyber sickness)

L

L

A s

o

]

(e}
Rl

Al

3

kes
=4

]

o] 1](Cyber motion sickness)e]tH12]. #A1ZF VR
A

fo7



#H/d H]—Olg—aﬂf_\_%g]

[

W_.#Mﬂwmﬂge
E.mr_aﬂaﬂsaﬂil
%ﬂ%@ﬂmﬂ@%
i 4 R T E W
=3 u.igeam o EX
Mﬂaéﬂmx_zgm *TH o N T T
o a%ﬂﬂ.uﬁu:d. °o v XX =75 &
Mﬂﬁn LT] o#eis = [
}.m]Ule B A o2 O = ap AR oy B g w
= % dE@r%wﬁmﬁ =g P = o= o
Zuﬂmﬁwq,lﬂﬂmoo JIAn A - MEL ﬂAMﬂﬂ%@ o] Jo Fm i i R
0 ~ - J'] [nac < < —_
mwmomgﬂz;gﬂmwm Tgid y%%aﬂoﬂ, ﬁmomewﬁﬂmo%1
oy o X "o N bl oy o 0 x,w & D~ Y ~ o AF G oo w X i
me_emﬂﬂ iolf%%ﬂ J5_ 6s@ﬂ§ @éﬁ?hﬂﬂﬂsu@
oF WL 2 Eeﬂor ORI 5! Im_|ﬁﬂ N =y 1o i N_LM g O o
I — < ® iy oy o= hi i | T Mo > & X ) Mo Mo
Lﬂodrﬂom ma?go = % 2 N w < ﬂﬂd& 3%
o @Mﬁ_%%%% a s aﬁ%wbam_#@ogar. lﬂﬂoﬁeme\mm@ﬂzrﬂwr
ogamﬂﬁlﬂo_i ciM]uog M2 ﬂelﬁaL]muJ 7%?]@.%0&4@5%
T E L i s~ X o ﬂhdm% S W
= 7o A I el o ~ o M 5 A oE (SH o .. T o Wy
K Mﬂro._DALdlﬁﬂ it B X ﬁuo o1 yh][ 1rﬂ
N N X3 a z N %ofmoar.nnﬂﬂzuéz B zm_asmaa@
qﬁgeﬂﬁmgrg%% ogmeLot%ﬂﬂ%ﬂ ﬂ_ém?@T gﬂzo:;éw
Gy = ’ o N o 9 _u_l B o’ — ™ ~ up op = O - o O = X
mw?@>mzfm o % Eﬂﬂﬂ«%%w7 =D QMQ%?@@AH&LZ
~ LuﬁATﬂ ﬁwﬁe%w xﬂﬂﬂrﬁsmﬂ7$ﬂ @x@ JﬂozfﬂA_oa%
N = & S o £ m_._”_Na Bo = T oﬂaik rnro}u.f zlﬂuﬂﬂmﬂﬂaﬁu
FolpsrTe Mo___@w%wéa%waﬂﬁ mmmgwwiﬁgiémﬁ
el o x° _e_@ﬂe H P 1 ~ K 3 fldfpesaiioe iAolu
— | : —n MM s To s oo ﬂ7Ld|ﬁ <
FTER 4T b u.ymww%qmmqﬁw Ho_mm%modwdwwfdgﬂz
V%ynmﬂmgMﬂ} OMuTEAmeb . angeﬂMaoﬂezoﬂm#Zmooroﬂ
%;M%@mﬂ%é%a_ FERTE gawgaﬁga%g¢%l
ﬂa:uwmmeﬂ Aoﬂmﬁoiw]drr,_mn n N do T 5%&??@%.&%&@4?
o X X0 go o W ow o o oy do T o P N = = U o Ay
%mo%ﬂﬁamwﬁ:w%%a eELNE O#E%?Eﬂ,mg?ﬂ%l
boiAwrﬂuuﬂﬂﬁﬂmﬂoma og,.wweﬂl iy ?mﬂm_@%geiwﬁ
r A 1_.01_,_A|Ea oiﬂﬁﬂﬂ W H N O#M o) <0 T o|
T AT]A _ oy =% RO K = o = B ~ EﬁM T B
N ﬂeﬁﬂrﬂﬂﬂ&lﬂuz e %lﬂ;ﬁ ) 7]_M1r = o
il @1#? o = T ° émﬂgs% =
T o = = geﬂﬁml,lmu xLLAxo T o
x o % —~ LAY = o) — N <0 No jo = 0 g|w —=
L & X oo ™ ! Mo wr o 2o A glo|~|o ClE )
%ﬂou_.m ﬁwﬁ} = X = T2 = T o |- 7nd.9@r
TR S S om o O éx&%% Qﬂ%frga 5 NEX A
Ho o) W izﬂ_olﬂﬁ‘lmmw/uﬂﬂ A Ll ,m_.:LIA =3 0 = PCCS
B = 1 < 2~ 2 N (o o NJo Yy - 2 T
E%G,A_T_ﬂuin_wmﬂ Lzoi ! B No o Juﬂzu
—_— X° = EL E El Iy ot mo O# ZT E ‘.AI ,.:L o 50 N o = =
~ o My o oijlwiumWﬂJ Hx&%mﬂ] B " O
@J1ﬂxﬂi@7%1%% _anfﬂn&vx oo o ﬁ7%%
]ooﬂﬁmﬂlloﬂlmio ]]Eﬂ oF X aznt E]l ® X4 R
= \Jlxkoﬁ]geaWAE. ]Aﬁgoqe ﬂEe S 2 o
Irwm_lA_lqE.mwﬂwmlEOle‘lr ﬂ‘ﬂl ]_ﬁl v,m»A ﬂom (%) ﬂlu]
;oL@rLonl]uou mmX_.L] ;o,mﬂml =y T o= S 3 N
@@%%gyﬂaM4m%%w T anE 2 ‘8 mw%ﬁ
ﬂoﬂﬂiiuiEﬂﬂWdr.er7k ,é.whﬂuﬂ@.ﬂwbt nMMms.m ﬁ.7xi
w_;ﬁoar%ﬂiooﬁﬁﬂmﬂﬁm I%ﬁnun:%mrsf,hwfr mwmm%mm w X5
%%Mmﬂaﬂ%@iﬂw1 uﬁ@gﬂ@%ﬂy% A oﬂ_%ﬁ%
— — rN..Iﬂf
ﬂwﬁﬂﬁgﬁxp g%nmuﬁ%@;@ 5 1HEEE il
zﬂu}ct% \n/)_n_mxawouﬂ &TUEH 3 2|® » T =
N H N 5@4101 h B0
* m1ﬂﬁwq~rm@ﬂ = T EE
_sﬂ:;Aamw%T - A_.@wov%
oo - o - T
°o X R 5 %ﬂzh@
NN © A_“_ATHU‘%H
L P_#o.ma,le
= F
(Au]d_ﬂﬂu
s T
ﬁo@uut
folo

T

=A%

3
go

37 A

2

H
[}

R
L

3}

S

17 93l
93t
St oA

A ZpAl| A Aol Uq];
a- Oﬂ}\i X] }\]

o



134 8

SHEE=2X M8 M1s

o Al FARAN AE AR = Y
go17 ol A FEE Akl ola iy
2l

El9} 50cm

= 300918 A0 F% FEAE 3 M% Fa Al g

2 Aus SR 1

A
oNF A % % Hga}

19} o] A%

S Aot Wl AL A8 2k

Fig. 2. Playing To the homeland
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Table 2. Comparison of Dynamic balance ability
according to playing of Virtual reality
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