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Influence of Gaming Display and Wearing Glasses on Perceived
Characteristics, Presence, and Fatigue
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Abstract

3D images and videos are required viewers to wear 3D glasses. According to the data, about half of Korean people wear
glasses or contact lens and this implies 3D video viewers may have a trouble due to putting a pair of 3D glasses atop their
glasses. The purpose of this study is to examine gamers' perceived characteristics, presence, and fatigue according to video gaming
display (2D vs. 3D) and glasses whether wearing or not. The results show that the interaction effect of the display and wearing
glasses was statistically significant in the perceived presence, and the main effect of the display was statistically significant in the
perceived characteristics and fatigue.

Keyword: 3D game, glasses, perceived characteristics, presence, fatigue

a) Ftew AE W82 Dept. of Journalism and Communication, Kwangwoon University)
b) Ftew vt]o] /38 (School of Communications, Kwangwoon University)
% Corresponding Author : A%5& (Donghun Chung)
E-mail: donghunc@gmail.com
Tel: +82-2-940-5584 Fax: +82-2-918-3258
ol R 201245 Fuisha wsEA Ao o AFEAE
- Manuscript received September 11, 2012 Revised November 20, 2012 Accepted November 20, 2012



oA 9 19 : AY daZdlo] TR ABAE ool me e YAE 54, Zdes aa ARz 2] 1005

(Hyunji Lee et al. :

.M E

1. A

ZAM%OJ NPD w29 2012 1/4%-7] v|= 3DTV
ghojj o] 74% 12]al W& 64%7}F Adun] <58kt
e, 3DTVY] A4S YsinE dske BEo)AY
2¥2 A9 59 Zelzrt deschn AF s,
710 F £02 Solgo@2M 7P g il
THl= F s Aldelth AL tsHoE 27
E} 3 F bR 2he] A lom, A AGAeA =
Q] o]gxle] 872 ==A)7]7] Y3 Zelx L 7|7 A

‘549%4#

e xe

r-{n rlr

E’a_ T T SHlA A4S SaL gl o] 3 AggellA

3D G/l tgt 7Ivi= AlY SAE FFS VIR Tl

e f‘% 23 3D #d A BolEo] &4 Ak 3l

o AYLS 3D 7|&o] 73 uu} T A AL 4 e

o 1@%1 718 A 22~7F B 3D dr oz A He
sy

2 o] WAuo g 71E AY %¢ &4 dAFFe =
A&o] 7H53H), MSSF AUE 217} Xbox3607} PS3E &
3l ojv] st=gojH oz YA P V& DS v
”ﬂmi” Aol 3lof 3D 7]&-S AR TR i) ﬂM’c‘s}

1*011’5 7AIFE] 71;& Jsﬁ 3D 219

= ?fﬂﬁﬂ 7] UHTOlE} o}xl“
Ho} AzE 65 2dAA & 5 A0S Aol 7tE AL
itk 28] 2D9 Hl3) 3D 1= o] Z—MZJ% Sl o]
2] A7+ A AE AAEP 3D A 94
Hair} g Qolon A o189l m—g— H247
U2 Aolt. oleld Azt =
A%, % Eidtow] 9 vo % zﬂowﬂ, o1

Influence of Gaming Display and Wearing Glasses on Perceived Characteristics, Presence, and Fatigue)

o, YU Sl AR A3

Bl Qv
R 42, 94
'8 gt w

1 U\‘
Og(:‘
T

S ?l 3 %‘%74}01]71]—%: %ﬁd%"

»4% e
?‘#Oﬂ o 7H o] of]e}
2 o] uk

5] o}
2717) 910 2 ThE B, 2 gele PIclolE 28
slo} o Qe 24w ik 3D AY 94 5YF &
A e AYe %E.Lazi o] §A1 2 H] ;MOJ

AZRE R gL o)Fol »g  sleke oﬂ;L s
20 E) 2 QAT e} of

ol
il
0
-0,
N
&
oo
Y
Lo,
(98]
W)
-0,
Y
0
fo
T
Al
N
rlo
e
i
rlo

|

ﬁd

K

s

N

d

=)

A

2,

=

ok

r

-

rr

T

Ay

ok

i1t

o

e

oz i)
ACh

_&1‘ o

2
2

it of o r

i)

z.l_r‘
oo
>
X
Ir
W
W
S
2
o

=2
=
o,
o2
o
a4 N
[
i
vy
o
Lo,
o
OE’.; [o%
l:op
_E
il
G
ol
ol
H jo H &
>4

fu

TE Tl AvEiAl gt

Il. 0|2 tiZ
1. 3D Aldnt oH &g

2D dllM 3D FFere Ve He A
Foprk= Aol At 27 = gle, S l 1 s
29| giigte} 2o] 2Dl 3DR 2] G g3 i
& A3xo] & Florh 2hH 7] (Rabowsky)” °ﬂ =,

_Y}i e



1006 W4-38ts=wA] A7d A6z, 201249 11¢€ (JBE Vol. 17, No. 6, November 2012)

3D 2 FL ExHole HFEH tE] AY 87 P% BT}
Aol 71 wrE o2 AlolHol A 71E 2D $7olA
= 4 & i A= AL AFSIAAL o= 2D e
g5 Sohflet ¥& Aol FUth oldl B3l 3D YA D%
23D Z2egfgo] 1A AAMH K} 22 YA Z Al
A o] gA A M2 AEE E 5 U Aol 7d=T
AT} 2Fd(dimension)> =°|(hight), Z°](depth), UHI
(width) =2 4% o] 1=, 22ko] o] F Zlol& W3t
2 58k ubd 3i}°l% Zo|7tA] Hagste] 7| EHT B
ARZ 7P 5 A A o471 FelsiM AmE A
2 3D 1893} 3D %‘Zﬂoﬂ’% B5 A2E A x, y, 29 33}
Holgh= Aotk spARt o] Ell= zto|7} Sl=H, 3D ¢
A G7gell A Alde] TEAA|aL EO] Ao] BF x, y, zol
A o] FoiE Wi, 3D TS Hol:= Ao] x, yo T
Zo)g}= Aotk E]-E/\?](Rabowsky)[g] 3D YA
7182]1 3D YA Zo]e AHdE st v HA
71e=ZA, Aozt A E73 OJOH Ue LEAE 7 Az
£ F o A AdE F AES T, EUS A
AX AFH 02 A *Eﬂﬂ—‘é— I Utk
FgozH ol59 Aolg At dAl AlFol
o E2] AlYde] 3D 1ejH o2 2D} FEShE A A
o] itk ATETh oo, £ A ME AY UaE
o] oA 3D a9l A8 f-Fol| wel 2De} 3DE WA
& Fastaat gt

o]x 9 3D YA o] A ool o|HoE it A
olgl= Z|dol wet 71 Aol vls) ot xfo]E Kol
<A gigk A7t A ek 2b7] & gl 7HA]
AY Zel2Z o]&3le] 2DS} 3D W HlLY &%
Azl tis] S48 21 597, 3D GAG ALl
o] 0|84 AF B/, 2D9} 3D PA AN A &
A= o]l Sx Wgo] HiL}. AT A Yl 3D YA
Gdol ALH A7I7F 28] L EA ot AFlA Bel
TR Baigink AA] 71 3D Al A 2D9ke] Ak
o that A7} o] o] & WP 3p Tg)g)o) o}
d 3D °‘xﬂ°ﬂ*L AYES tE A+ 27] P& Grf <t
54” AA G AY A5 BH, 3D YA Aol
29, % H &, FES SVHRIRAAT 1 aE

lM

3 A wet gskom 3D YA
HYRE EQlwy) Yl A Ay

Ask VA = ES EsFEm QE, BAY 71EE
D YOS FEE H8YoA FAD 31T
3D SRR L 2

Ao M= 2tol & 7H- 2 =,
uo/ﬂ_o_ /\qEJHM‘JJr ge] NS E W] Sl wiEE st
} ] 27] wiitoll 7h L e] E FAH8o] A, A
Ho}h A9s 3D sMES =2 F ke AHS
. L zfo ]7} 01“4': 7 B QM-S Aok ¢
EH 3y (Braspenning)m] 5

L7317] Wil 1 Btol

oZ o ori
OII

-

o

= Xl

ir R

¢
o
N
N
=

o =
rUlo 111

2
1

Sorfo S0 T oad B K
9 e o

o ol
on, (L
ol o
>4
[oX
E
r+

o M K

ks HE5E0)7] o] 284k AR
279} AL FAZ o
27 go} Telhele So
H3tR ol Jert Ak Ao =z
u}[ﬂ hAlmH(Mashima)® 5¢] AFeIHE <
i A .rtt],] —rio] NOH;(]._ x%x_l
bk olel B HEel &
h A sgon B % e
b glek 1, 3D A e
%o] obzle o], Tigo] 7]
(fine] FIACHE 3D A
2 ﬂﬂi 59 w0l 21 490
olct. qH7e] BAFS Wolhur T

=2
-z
4

A

mlo

o Q.
-4

mr (U =
N

N

ol

")

flo mot

Y
o o
le -
=Y
N
o,

ol
rlo T

o © o2 ml o
Lo U}
uz, (T )
e
rud
>
)
2
Tt
Ll

o
HF
N

ro N o
Ny
frl
o
N
)
rulo
nE

o,

2,
i

-z
s
;i~

B

L.Pil‘:ioﬁl

olN mx
(N H1
ol
om d
E é 0)4 [--‘_‘

N
¥ =
X,
ofo

g 2

o flo N o
[ T P e U < A (=2

s o
(N
[Sal!
o
>

o
5
i
_>‘2 o



oldA] 9 1% : AY vxEd o] THY ABHE AR wE

JAre] R EA Zy &~ 1ga Y259 o] 1007

(Hyunji Lee et al. : Influence of Gaming Display and Wearing Glasses on Perceived Characteristics, Presence, and Fatigue)

[e)
& ol EEA e oleld ¥ AT AN

S 7

=2

BEEAE A7 Holgo] eI SAXT o4 e T
7} Q& Qo] AutA oz AE T itk 917 gt
A7) & 3del= Baka, 3D YA O AE
o] BT ofopy] W o] £o] AolF Hw ATE
REG AN, B Ao HE 257 ﬂ%m} BlE)
S22 3D YA G aFE AvEo RN 71 Aok A
s FaA gk

2. 3D A0l WE 0|SAL alElE

Az M =71 7] A 71

WHE AElo) ST AAZ AHAT 3349 A27L
“reAE WA £A40]7] g 3D Gl Agshe
Tl S5 AL A ANSEA B Ba
7 e Qb 28471 3D AL o8 FozA 714
F e e AAAT w2y ZA| A AR el
3 & gIrh JEED FP Ao 2wl 3D Gy
o wEHoEA A e delF Nge A8 99 5
4, ZAE2 delm QoE PRI, Qe 55 ¥4
2 B7he TP A48 S I 542 o5
AZSETLE SJulgh 339 YAGES AeRe e
Q) 2313} bl 2210] o] Bgale] A7ake
b, Wb gelo] 453t AYS EvE FAETHA )
2 g 9ol 4ol B40E 7)Y B2 o
A7l SJ3) g71e] 2018 AX3PA BN, 3D A1

‘3171 “Hv‘?‘oﬂ 1°ﬂ et 337}7P "J&o}‘:‘m_ Tttt ole]
3 LHAY olztel mE AR

l'UOF

ol
ﬂ?
!
m

>
il
o
n) o

o i‘i

= > Mo
g o
Ofr
==
é“.:
_4 o}
:|:1
ki
_‘Ql_,
2o ol
Hr 1
O
é
L
XN
Y
i
I
o,

Yo to rfo fr A fuopd ”
i)

3D Xﬂ"ﬂ”Oﬂ EHU} OIOHE EEbsy

Az T3 APH i ZeEloln. &
oju} QIEjHo] 22 FH Wk A
o] A=E Atolell eAH oz #3td < gle 7
o2 ZgEse 53] 7|ed ARE § 5
131, 71€3 /\_1:_(7};\1-3:] , 3hH =7], o]n)
)0l T E2e] G A F oAl 2v
s AMe 3D A DY A7E T zEE
%?ilﬁwﬁ o, 0194}«1 Heo= ¢
33

iz Mo o

o A2 [
Ao

> _1\' i)

o
N

al

B X
Y
[o
o
o]rl

e)

F{ov ot
Oﬂ"

[>
o -
o
o

A
i

o

H
> o 1o
b o

—°~ o
o > e
o
r
ﬁ
L
1o,
n-\o
N
i
to 3
_}L
2
1-0
rr
pach
m
rlo
o o r

o XN
12
ol
.

q

dr K
>
Y
o
.
rlo
i
o,
0,

>,
o

fl
o
1o oft
glr‘
24
o
fdr o
j)
MN
o
o
)

>4
i)
:i
o,
N
oo
ol
N T
ol
O
-0,
ol
o,
2

o
o
x
=2
hass
N
2
M
=2

E
(98]
W)
jinss
—_>‘i"4

o
fr
=
4
d

a

i ¢

312;
D)
o %
2
o,
N
)
ofr
ol

w)
iR
2
of
o>"

JJr ZY &2 B theFst AT
01] 0] & (Freeman and Avons)'"”

oﬂ}ﬂ zlo:];(].—qo] Oﬂ/\l- O]—oﬂ
2 [ = AT AL
XY Ao A By e 3D A+

.

[
o
=
L

i
Wi od
r o
(r ofm
N S
N o

2

fr
o

=z

fo N
ﬂl

O:

Y

o 32

O

o2

e

N

O o
ol [kl

o oXx
i r&

6 =

& o 2

VlN ¢ 1;
lH Flr L

FlN

o 8% 30 fo NSy ox Ay |
>
o o2
i
K
o

tlo i
N
N
)
.
mﬁ
_ﬂ
FE
D

&
it

ALl
2~0]| 3]

xﬂw B

N
= -
oy X
2 K

o

—

g 2 s
& ox o
lN >~

I
N
P‘l‘,
H'U ¥ it

of mz
oX
ﬁ N
N
o 2
|
n:9,
E
rE ol
ro
o
off &orlr m

S ox

°] &
D

gl &2

=

-z fo

ol & ok

o OUo ﬂJ-[;

2ds

Solf

lﬂl o, %
s s
B of
e
O:-
4 o
o 9
e

N
o fo
o b
o fr
JEO ih
o% H
w ¥ =
9

0,
2
oy

&
)
o
2
e
s
>
o
o
ol
ﬂ?
_llm
o,
o
fass
rr
n)

_'4 ofr

o

He 2

7t



1008 W4-38ts=wA A7d A6z, 201249 11¢€ (JBE Vol. 17, No. 6, November 2012)

o)) Apole] SJ3) Lol s, oleie Mz E A%
o el 93 Azt Bl T A2 9G] Be]
™) Fk A S A 3D YAYA, Agels ¥
shu W2ge 22 4 g AL 9T D YA%E O

-HSL

EAS A7) wjZolt). o]FHo| wzH® 1l 37
A 32kl Bde] zlolel meFo] WAl BAIgle]
373 QA AAEHAR, <l 3D Y ol AlXEE
g2 Hasdlol 7o) A uehA zlo]e} Bof
o] sf=r5e} A|7HEth= Aol o]# 3 3D t=EH o]l
Ao =L el A55 F AoH, A= Ho 9= 7

Cdol 9 Zole}. wehy J2E
. 08 99L 3 9
o). 3D YAGAN FH o} -«:z_.} arE 427E 7]

= HO] A= °‘°‘7<]“* °E‘”°ﬂ EH AA A BHzS A
=7 P Aol Fs)A 3D BT A4 DAFRT =
& ZPEAg B

o e MY AT BAL F3) B ATolAE AY
2Z o] 2F79 &5 ot 2Hg

o] me Aoln o)

FEAE 24

r'O

o ATEA 1. A BH2D vs. 3D)H =5 A F
AR(EE vs. IRl Mt Al o8P =7 9
e} X" Sl Aok A=

o ATFEAR. Al 2D vs. 3D)H = A FE o
L vs. WAl W} Al ol 8L =l 2

dz20] Aot YTk

o ATEA. AY 942D vs. 3D)F =5 o EE- o
F(EE vs. v1EH) o wEt A o] 847 Bl
2Eo Aol7h A7k

£ AT s A= A& FER AR 494
Ao Mg 22 FAYo s By FuE B8 Q) AP
A FAARE tFoz Gk A FoAe F 20H o=
FAIAE2*R2) AR 7 A o s AR Eetit
U2} 147(70.0%), A4} 67(30.0%), HHAH-E 22,204
(SD=1.80)Z, °|5<] A5 Hi AY o]&ATH oF 139
£ ol Age A}%% Fdl== 2K SportAe] “Top
Spin 4'2F= Full 3D 2¥= AldozZN Aty gy~s
3|4 AFAEYE g5k Alolth Felolole AA 3
HU2 A5FE & A9 5= A B dAjde 53
A4z BYeign. 712302 pS3 Al $494 2D}
a1 QJojA ke o E AYS &

TOoE T A HES

gt 729 EEElY. Al a4
7130 A" 71E] oA 160luxe] 7]
gom A 181

=]
LI
Astel 49 F P4 4 Ut BRL 8

r
o
-
o,
o
3!
rin
o

a2 1. Ae

Fig 1. test environment



oldA 9 1% : AY vxEdo] THY IBHE

(Hyunji Lee et al. :

Stk 12]ar 3DAIA A E 3] el A 201013 g
710l e Ast] TVl 2.5m ol x|l 28-S A
Papoh xue 22 PHS ARstaEeld=e X,
‘O, [ HEe] A4 ZUkY g2y agal ol

%) 287t BHI2E § 1587 AEe A A &
AAE G BA, zHEL, JEE FO08 TAHE A
AES AP E St

2. &8

52%lo] 3D G H7HE )
st 257 L(proxnmty) 6P T7o] & =AZ, A
7Aoo 7z FEE, WA AbEe] 2 T2 dok, AR
EEgto] & LA, Also] 2 Q1A Hf, AbEe] &l 3
5 AR, A (clarity) 357332 o] Aslt), 8}
o] STt =}, Aol dwsith), =7 materiality)
TR 2AYE & 78 & 5 Aok Ay 27

>

2o

N~

1. ZyEA

Table 1. presence

- 0|‘.|
™
uch
2

L LHZE A2 otof] UAHA ZdR{2 AR
. A olollM LH7E Zajjo] sH= 24 Zo| ALY
LAY & Mol 2 2l

L7 A ool SEIRE AME AR

A O DN

>
S
uch
2

=

fjo
ol

e e

Om olm oln om
re
o >

re

e
>
~
N
F[F
A
o mH]
bul
nj

X
flo
ol
re
o
rz
ol

-]
~
S

flo
ol

fjo
ol
i
o
rlo m
=
N
il
Rl
50
Qo
Il

4

e
pe | 12 |0e pe Do me

i

o | 0
ol
F[F
ofn
e
ik
mII

©lp|® N o 0
>

=

5121 Z2l040F & 24 AT
oF Bl 2plo] 30| FH3l= 2 2T

T=x
beoles 3o FHE 2 2t

r

Ofn OH'I

N
o
=

o

e o
ol
F

i

uo mlo
o

1. A

A
%OI AlX

I'

=
o|]_'\1_

|O

12. A
13. As

14. AE st=

H
>
k=)

ARSI UCHT AR

of X2 ELAE ke A ZAT

oII
i
offt OH'I
e

2R ELA ZT|et 2ol SAR

ool me gie] A" B4, ZeEs a3 J2Ee 2] 1009

Influence of Gaming Display and Wearing Glasses on Perceived Characteristics, Presence, and Fatigue)

o] AR, AR Ao 2A2Y A Belth AHE SiHo)
AAZGA BT, v|AA] AL (transmit) 3FFH(ALS
2 WA olsiEn), FAZE Rt A ofs)
7} 4th, YA 7 tangibility) 3E(EHo] FHojuee A
AH =AY, AREo] Hojue e Y =AY, AHE
o] W FH& Auk= AR

zgzre YT -Fad] 3D G4 HrE A8 A
7+ #oi(spatial involvement), A17F T (temporal
involvement), &% <5 %(dynamic immersion), &% 2]
ZH(realisistic immersion)2] 47}2] o T3] & <1t
A ATt T 148902 SAE G 2elal v'

T 9A ;qzv,okiiq[l‘)u ZA TS plglo g B gt

o StA ATdste] &

2 Qs mEsre =4} A og*g_czi A3l oA FS

£ g 715l W, Hlxm

- Sl el ek mEth e A9 0124% 992
A 02 5 g 5] doka W, ve AY 24718
A 08 5 dokn wEd e AYY e 33l 2

o

@) e U7k sk Az el

2. &Y HolSe| dEx

Table 2. variable’s reliability

28+ | M | SD a

2az 6 376 | 47 | .81

M= 3 395 | 1.00 | .97

oIxlEl £y sz 4 349 | .71 | .79
HIAR| HE= 3 383 | 67 | .89

Uizt 3 268 | .87 | .96

3o 4 286 | 1.19 | .93

majEA AlZkztod 4 394 | 72 | .86
Sdse 3 230 | 82 | .75

SAaRYZ 3 265 | 99 | .84

2= 5 153 | 47 | .88

A | gs 6 368 | .70 | .93




T ofefob 2.

AT-EAE W] I FHF TA(ANCOVA)S 4
A8t ANCOVAE 7HIHRIS FAlskaL 5wl
TEHRIY] FARS £ 5ol AREETh £ AFolANe
AY A7 EFHE SAHce R 3 & Avugied, 2
AANE AR T 2t <AFEA 1>9] A9E
AR, G taEY ol oHE FHE oo TE A4S
2-g-o] IR E 5ol ot JEFE HIXA| Xk Ao
2 Ueyith 92 A s A= dsaE 53 glo] o
2 YaZgo] o [F(1,15)=4.93, p<.05, nz=.25] A
T FER} e Alew et PAH R 2p9 o
22Z#0|(M=4.44)7} 3D’ tl2Z 8 o|(M=3.46)E.t} 4
Mz 9ldo] f =& Aow Jehgtkad 2 2>,

5

4_

3_

7%
27
1 —
2D an
T2 2. ClAZaolo mE MIE o]

Fig 2. Clarity on the gaming display

<ATEA 2>9] AE AHRH, G4 t)2ZH 0|9}
ﬁ»gu ool w2 e atgo] ZgE29] A7kgke]o)
FoIn3 F5ag 37} QAT (F(1,15)=6.17, p<.05,
2=29] <19 3. FZ>. o] FAF R HuRH, 2D
= QA E8 A M=4.46)7} 7] &2 M=3.30) B} *lﬂ

ol

p

o] Axrt AN 3DY = HF w|R-EA(M=4.13)
7} A2 M=3.85) Bt Al o] Aot 25 & 5 9
T8 3 2>,

| Qb7 Ege
— 0
4,40~ e
220~
iz |
w400
w
RE \
w |
= 580
-
3,60
340
3.20 -
2D 3D
T 3 AT ABe ABNB0| T2 H2iEA AR

Fig 3. Interactivity effect on the temporal involvement in Presence

-

<QEA 3>¢] 235 AR, G4 a2 19} 2
7 2g oHo g Fozgo] Fzro o}Fd
HA] 2] Fabe A0 E YEsth TR Gt ﬂé%ﬁﬂ 1
B [F(1,15)=5.00, p<.05, n2=.25] oIAv Fa 37} 9l
Ao® Uehydth. AHs] A EH, 3DYY t=Ed
(M=1.76)7} 2DY’} ti=Fo|(M=1.31)ETt F2 & Q14
o] H £2 ZoE Yegt<ad 4 JFx>

¢

rlr 2 ruTS

°

2.0~

0.5 —

0.0

2D 3D

T 4. ClAZeolof T2 T2 0|
Fig 4. Fatigue on the gaming display



oA 9 19 : AY t&Zdo] TR ABHE ool me G YAE 54, Zeles a3 ARse Aol 1011
(Hyunji Lee et al. : Influence of Gaming Display and Wearing Glasses on Perceived Characteristics, Presence, and Fatigue)

V. &

ru

AY Y&EH0l2D vs. 3D)9‘r FEHE Oql‘i{i—}% vs. 7]

a3 BEeE O P8 uet e ek, Za)
e 1\]7}%0401]/\1{} Solu|gt F7= B4, 2D ol
A 7 28 A ABRE W 3D Ao
FIE 28 YE 1ol HES AT TguT} el
0] AI7H] 2L =4 ARk AoZ Uehdt) =
BEse] Akgelo] ARFRE AHRY, A b E
zaop, U] A2E Qa1 SRS WS, Az ““‘El
AUzE A 2o, o2 4o YA gdtpsog

N e

F

25 70d3 st & ¢ 9l o) 22 JM?[”]
o) dne B & < Sled], 2S5l ofshd E2- AdErt
S ojd A5 Foll ol 1 1 WA So)7h A7t 7=
& 223 380 Aotk AY ol 8AES 25S &9
N2 e A 71Eel FAEE Hol7] WY, Z#
29 A)ZHEelE 3D YA AYe deeis 752
T e Ta% 84 4 5 3k 53, o7 Gt &
G o Fe] FeAE a3t Zease] ARk
Fe 3tE A2 7€ = AEEE 9571 3D dAD
& AP ool 9%e € F dEe AR
A 549 w25 WM G ofF-e] Fad
ARt frejrl @ Aoz Yyttt A" 549 4 A%

H:

T oA o3 AE BYlet), 3D YA el Hisl
2DoA] 3tFo] ol Hrlshes Aoz YEtt) 3DTV
SPAEAlE AT S0 Z QlF] Yehe F3tdds
Zo)7] Sfel wiE 2 ¥ 1% 2D Bt} ZAeA)7)Ed, Ol—t—
A A& 9lo] 2D7}F =L o] fo i wid HzrE 2
Rrh= 3D AAI el ~ %—8— Ao 2 VEhtEt, ol 71
& A7ES 2 s Zolgth

AYE 712402 3D ¥ o]&gith wety 7]E
FIolA =2 2D¢} 3DTF 9% Zlo] AtelE 3D 1Y
3D YA A= XS F glE F=
g o] ezt vl HoluAY ¥ A
2]E)7} 3D 2R} Hoju A 9531 1

IHE & el g V|EEe AlY golEo

Zlo
A

sick Ol‘ﬂ <!
= 2DE A3}
= 3FAEE o] A% 3D L Fo] E%HOJ A7 ool
3D YA AtolE RS ZAUS = ik ot
o2 o] A Ae}l o] 2DS} 3D whE 4l AdE 9
Aol7} YAl eEAY Apolof QM E A4 gtk S
g F AS T3tk Ao Zojgto] Guht Hojok o]
Mol vlaFd o] WAe] ApolE =4 4 =ik QI wheF
o] EAIZ} s AEA gh=thd 2o YA HEE Kok dh=
EAFS ¢ 3D AYE AdsiAle &S Bolth 53, =
o] 9 184 o] 4919l Antk o)idoe] HAS AMESlaL
fFofaia AzElE Aol
ARE AR, folvdk Ay
]i]—Q_z]J]. i1——9—7\]-_ﬂ;_l:‘r 1:{ —%—_0_
% RO 2 Hol o Jg| 2 A EE AR}
T UASS gHE B2 HIde

gﬁ‘:_ Oax]ov} 01-7ﬂo]

s

E o
o Y
m %P
o &
2 g
> 2
r2

oﬁ Flﬂl

fo & & TU‘
rol

N

N

2

£or2 of my
oM,
2
l-u\l
-+
%0,
X,
QL
i
H‘l
_i?

L ¥ N
o 32 lo to
B
nj
ifiA
N2
hy
- g9

e,
i
o

o
rr
K}

]
fz
lo

:
4

ZAHGH A71IA Yot Aoole BAL BED
7191 4} 2R 0P, ol AY ol 842l 342
o] ARtk Ao AY o

=
= & UE T s 7/5017]

iy N X
& 0o no o

S

[1] Home Media Megazine, “NPD: 3DTV sales rise depaite consumer in-
difference”, May. 21. 2012.



1012

(2]

B3]

(4]

[5]

[6]

[10]

[11]

[12]

[13]

[14]

(15]

[16]

[17]

(18]

W4Ees=EA] A7 A6E, 201249 1Y€ (JBE Vol. 17, No. 6, November 2012)

National IT Industry Promotion Agency, “The video game business
field groping for the means of escape as 3D and motion control”,
Weekly Technology Trend, vol. 1453, pp. 38-43, 2010.

R. Balakrishnan and G. Kurtenbach, “Exploring bimanual camera con-
trol and object manipulation in 3D graphics interfaces”, Proceedings of
the CHI"99, pp.56-62, 1999.

Youngkyun Kim, Younghyo Ahn, and Juyeon Oh, “The effect of in-
dividual use experiences and skills on online game acceptance”, The
e-Business Studies, vol. 10, no. 3, pp. 257-279, 2009.

Hyojeong Kim, Koonja Lee, Kichoong Mah, and Chanhee Won, “A
Study on the complaints of spectacle wearers in middle school stu-
dents”, Korean J. Vis. Sci, vol. 5, no. 2, pp.1-7, 2003.

M. Mashima, H. Yoshida, and M. Kamijo, “Investigation of wearing
comfort of eyeglasses with emphasis on pain around the ears”,
Biometrics and Kansei Engineering (ICBAKE), 2011 International
Conference on, pp. 228-231, 2011.

T. Litwiller, “Evaluating the benefits of 3D stereo in modern video
games”, Unpublished master’s thesis, University of Central Florida,
Orlando, FL, 2010.

J. Schild, J. LaViola, and M. Masuch, “Understanding user experience
in stereoscopic 3D games”, Proceedings of the 2012 ACM annual con-
ference on Human Factors in Computing Systems, pp.89-98, 2012.

B, Rabowsky, “Interactive Entertainment: A Videogame Indusrtry
Guide”. Dallas, Texas: gameindustrybook, 2009.

Chanho Lee and Haewon Nam, "A study on the moving image pre-
sentation in 3D Graphics", The Korean Journal of Digital Moving
Image, vol. 6, no. 2, 149-165, 2009.

Hyeogin Kwon, Hyunjung Rhee, and Jinwan Park, "Exploring the im-
mersion degree difference between 3D and 2D", Journal of the Korea
Contents Association, vol. 11, no. 1, pp. 157-164, 2011.

J. Freeman and S. E. Avons, "Using Behavioral Realism to Estimate
Presence: A Study of the Utility of Postural Responses to Motion
Stimuli", Proceedings of the SPIE, Human Vision and Electronic, vol.
9, no. 2, pp. 149-164, 2000.

W. A. Usselsteijn, H. de Ridder, R. Hamberg, D. Bouwhuis, and J.
Freeman, “Perceived depth and the feeling of presence in 3DTV?,
Displays, vol. 18, pp. 207-214, 1998.

W. A. Usselsteijn, H. de Ridder, J. Freeman, S. E. Avons, and D.
Bouwhuis, “Effects of stereoscopic presentation, image motion, and
screen size on subjective and objective corroborative measures of pres-
ence”, Presence, vol. 10, no. 3, pp. 298-311, 2001.

Donghun Chung, “Comparison of 2D and 3D visual effect”, Journal of
the Korea Society of Digital Industry and Information Management,
vol. 6, no. 3, pp. 141-149, 2010.

Heejin Choi, “Glass apparatus type 3D display technology”, Optical
Science and Technology, vol. 14, no. 4, pp. 49-53, 2010.

R. Braspenning, E. Brouwer, and G. Haan, "Visual quality assessment
of lenticular based 3D displays", Proceedings of the 13th European
Signal Processing Conference (EUSIPCO’05), 2005.

The Korea Optical News, “Korean glass user, the adult half excess”,
2011.4.8.

[19]

[20]

[21]

[22]

(23]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

[32]

[33]

[34]

Donghun Chung and Hocheol Yang, “Reliability and Validity
Assessment in 3D Video Measurement”, JBE, vol. 17, no. 1, pp. 49-59,
2012.

Jisoo Kim, “A study on 3D stereoscopic production method and its pro-
duction”, Journal of the Korean society for computer game, vol. 2, no.
20, pp. 25-31, 2010.

Yongkeun Cho, "A study on the correlation of factors in 3-D stereo-
scopic visual-perception”, The Korea Journal of Animation, vol. 19,
pp. 161-181, 2010.

K. L. Nowak, M. Krcmar, and K. M. Farrar, "The Causes and
Consequences of Presence: Considering the Influence of Violent Video
Games on Presence and Aggression", Presence, vol. 17, no. 3, pp.
256-268, 2008.

E. F. Schneider, “Death with a story: how story impacts emotional, mo-
tivational, and physiological responses to first-person shooter video
games”, Human Communication Research, vol. 30, no. 3, pp.361-375,
2004.

S. Sylaiou, K. Mania, A. Karoulis, and M. White, "Exploring the rela-
tionship between presence and enjoyment in a virtual museum",
Human-Computer Studies, vol. 68, pp. 243-253, 2010.

Donghun Chung and Hocheol Yang, “Influence of 3D Characteristics
Perception on Presence, and Presence on Visual Fatigue and Perceived
Eye Movement”, JBE, Vol.17 No. 1, pp. 60-72, 2012.

Jisoo Kim, "Research on efficient usage of 3D stereoscopic technol-
ogy", Journal of the Korea Contents Association, vol. 10, no. 2, pp.
138-145, 2010.

K. Ukai and P. A. Howarth, “Visual fatigue caused by viewing stereo-
scopic motion images: Background, theories, and observations”,
Displays, vol. 29, pp. 106 - 116, 2008.

Hyungchul O. Li, “Measurement of the Perceptual Distortion of 3D
Depth/Shape in Realistic Broadcasting”, JBE, vol. 14, no. 2, pp.
210-218,2009.

Heejo Keum, “3D effect: Presence, identification and enjoyment of the
movie 'Avatar'””, Korean Journal of Journalism & Communication
Studies, vol. 54, no. 4, pp. 27-48, 2010.

Yangeun Kim and Sangho Park, “A study on the effects of on-line
game influence gamers' flow experience and loyalty ”, Korean Journal
of Broadcasting and Telecommunication Studies, vol. 21, no. 2, pp.
179-208, 2007.

Kwanghyun Han and Taeung Kim, “Factors influencing users' in-
tension to play mobile game”, Information Systems Review, vol. 7, no.
2, pp. 41-59, 2005.

A. D. Stajkovic and F. Luthans, “Self-efficacy and work-related per-
formance: a meta-analysis”, Psychological Bulletin, vol. 124, no. 2, pp.
240-261, 1998.

Eunye Cho and Insoo Choe, “The implicit knowledge of interest and
the relationship between interest and flow in children”, Journal of Korean
Social and Personality Psychology, vol. 22, no. 1, pp. 115-132, 2008.
Kilsoo Jung, Minsung Kang, Donghyun Kim, and Kwanghoon Sohn,
“3D Video Quality Improvement for 3D TV wusing Color
Compensation”, JBE, vol. 15, no. 6, pp. 757-767, 2010.



oj@A 9 19 : AY o] TR EF

=)

& ool B2 94e) AAE 54, xeles Ten 2w Aol 1013
(Hyunji Lee et al. : Influence of Gaming Display and Wearing Glasses on Perceived Characteristics, Presence, and Fatigue)

IS IPN )|

ol & x|

- 20104 34 ~

R Yoot A
- 20104 38 ~

AlSHELSSHIL

HiSstnl M HhEsTby
A : Comm. & Tech. Lab. 9i7¥
- FRMEO}

C|X|=0|E]of0[&, HCI(Usability), Game, 3D

- 2004 88 : DIARZEREICY FRUA OIS 2iAL
- 2004 98 ~ 2005 58

. 23fo| st FFLA0[ME
- 200514 63 ~ 20074 8& : OZIAIHE HFL(AO|MEtt W
- 2007 9% ~ S : 20450 DICO{GYEF W

=, Comm. & Tech. Lab.
- TR0} : CX|ZH0|C{0{0[8, HCI(Usability), CIXIZOMHE!

e ol
ul

=

2%



