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[Abstract]

This study facilitates the understanding current states of immersive cultural heritage technologies, drawing implications and
developing demand-oriented policies and mid-to long-term response strategies. It examines cases through literature review. The
survey sheds light on the perspectives of the public, content developers and curators for digital heritage. The majority of the
survey participants are satisfied with the content, and enjoyment created by reinterpretation and storytelling of heritage are
identified as the major satisfaction factor. The suitability of satisfaction factors and satisfaction is proved only in the developer
group using the regression model. The suitability for damaged cultural heritage, capable of data extraction and digital restoration,
acquires the highest ratio for future content. As for evaluating immersive content projects, the expert groups’ understanding and
competencies for usability test remains at a relatively low level and there is a difference in perspective between two groups in

terms of the importance of evaluation criteria.

AIQI0] : CIX|Y 23R4 MUY BHX HU7|E Alg| O, HEXAL

Keyword : Digital Heritage, Immersive Content, Immersive Technology, Case Study, Survey

http://dx.doi.org/10.9728/dcs.2023.24.10.2391 Received 08 August 2023; Revised 06 September 2023
This is an Open Access article distributed under Accepted 08 September 2023
@ the terms of the Creative Commons Attribution

LA Non-CommercialLicense(http://creativecommons % These authors contributed equally to this work
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the *Corresponding Author; Bo-A Rhee

original work is properly cited.
ginal work IS properly ¢l Te:0 0OOO OOOO

E-mail: boa.rhee@gmail.com

Copyright (© 2023 The Digital Contents Society 2391 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2023.24.10.2391&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C|X " 2El = &h5[=&X|(J. DCS) Vol. 24, No. 10, pp. 2391-2408, Oct. 2023

ol 4] B Sabs AR Aol wE Al

o Ao z Aol Bkl 23] % 55 Aglo]
A1, B34 wsel tig 713 5219 A4e
AY fAolm, o] A Bafat A L Wae) 7127}

HATH3]. 19903t ‘tIAE f-2HDigital Heritage) ol o
St oJu) 7} A=A, Fa-iAtel] tiet v E (4] &
A BE Y 8o tigt A2 wgvido] rEE Ak
257k At YA fake] Bl #gk §%HCharter on
the Preservation of Digital Heritage, 2003)’¢l ¢]3}a
gAY fake RI7ke] A AT @S] A5 AP i
s, ws, 78}, A AR ole) 7]e A, T, WA
ARE x5, ejAd o R tRE R A A opd=E
2ol tAY Ao g wigky (5], 1E)a vAE 32
o] Au W Y, o] & &8 F Q= °H£B]7ﬂ°]4i +4, 9
AY RE7|S-E5L 7—‘1“9“ 7% R 7o) Jﬂ-ﬂ”{ (=R
kel Bl = 5xHek 247 a7 HTH6

A kel 2t el AP o], 3x}% oA o
Folne] T52 HIF, BaAte] /)% HG B el A

A 55 S18) vt sl 7)e] A8 A7 ], EEHtel
e} dlo]E= tXE Hdint ohe) A7k =
o] = Qe f-Elvtete] A, 19999 “EshA] HEte
&8 AE” S A WA SAGESHESH A13%)7}
u}eﬂﬂ o], 20020l “ishA wEPE] e} ggol w7
A& 1T%§491—t—tﬂ, 1 Agel AL 98 BE A7
24 e, a8 Fgolt8]. skl &8 S, tAd
|l EA| BEL UAE FA 9 EsAE 7eke] Ak
Bl='gk goj7} el =], of7|A ArkEelzet gdn
FA71EICDE 7Ivke g H7) &7} §7F 5 Q17ke] o433
thekek JIEIHA QAo] 88 Bl ARSRlol Al 1A, 7,
7}, A2 55 deshs 598 ZU='E XA 9]
47} ks Aldle} A58 RARS] Z19], 1Ear H
ou] @fe] o g HgH o tAd gk
o] 7k&sbg ol whel, 2021 EEAAHL E3hA tAd o)
A% AB[10] S H3ck FaA dh 2L E3hael w3k
Ar} dlojEl o] 4H] Wae] Ws) ik Bek v )
2] F&[11] 52 wshAA o] 78 oA AA o ti=7l A
H|2~E 913k A Y A% dlole] 4 2 e W] A
UAd thAs el et 5 dlolE % QlFA]s, Bl uolE
71k} A AA F-Fo st oS A7k oo w3}
7S 2030 7HA] 1771 A2 A, 597 Al A e] =31
S T AxA e npEE oA o, XY FaiAe
(2021.1D) 0} ‘H oA DESHAHIE 9 22 e 7]
o] M), gAd Eshate] 3, N 1, o8 @43} &
AE T T wEE 7HX§% Fxlskar gloH12].

ol Aul2 gl Zohike] 28

J

6 s

http://dx.doi.org/10.9728/dcs.2023.24.10.2391

i
$
>.

AHAIEY o A9 w9 S8 oJuE Ak AA
oA o] AlEe] AP =7} tAd EsHrake]
&, = 44 2 A 5 gigk 7324 29 vkAS B9
shbe] Abg], &3l wS, Aol oigk vl FxA 7k
FE=A1Z otk mAlA Zpdol A, 3D 2=0E 7], XE
g (Photomettery), BlE|oJE], Q1¥A]F 55 83 &
SHrAES] HlolE 9] &5, #4135} B olzte) 75, 4], 1
#a 7 A (Virtual Reality, ©]8F VR), 278 2(Aug-
mented Reality, ©]3} AR), €432 (Extended Reality,
XR) & A% 7]< 7|8k & 2 A E s YRd &
LI} A= s Fahaatke] gk g 2 gl S
e SAAZA Aoz A

AE fke] Jihde] ol AaskA wa, o1 g
Lol digh #Ailo] oA HA LAl 7Rkt @%‘5’—@&
o that 47 *’F‘j"ﬂ 7HHL°] s P?’ﬂ ﬂ“ﬁﬂ

ArE

D= Hn o L

lm

H
j
H
kY
-

w
a7 OWOH R A7} e Aol ¥

A= ]
waigic, ofo] ¥ Qs o] £4 Aol B A2 5
3 T fare] g, 7 7)ol ke EaAE ) g
Bho) Fo AgTAE ARE AR A du) £e ve
@ el 0 5120, T A1)
AR APEAH=50) Fo] ARTFEo] Holge AR
A o AR R R A e S5 s
o Az TRzl id 14 Aeksla, AgEd= A
o BAIY W AN EEAA, FF BERA 7|ure) A
o] AP ol Tt o] el S Algsa dh
IR

2-1 LAY 23t M} 20 MLTH T4 g

SElYeke] A4, 2019356 T3k 7} kA S
Abet IR RS F4] 0 2 VRIF AR 7]& 7)9ke] 72
27} P A 131, =3k €] A9, 20000 Z=RH-E
shirabt 2AFAfARS tido= 3xkd A oy g5 #
T, @A 32kl YA dlo|E| 9] FE-3stel] o]=gith 2020
HE 33 Bt AE] 1 9l 3ok TA Bl T2 A
9} '2021-2022 w3 938715 S DB 7 AS
| AR FHFP o, h} E*é AY 5= Qs
FHAT dloly g5, 3k H4- A1 vloly % tAd of
FholH 5%, Azt 71w 71 4 7V Elo] oo H Tt 14].
5 2025W07H4] 7R TS o S 7FsEEskA] 4,000
AAE tAE =R 7159 32k A= 200t 119 50
gtsd ofgo|rt[15].

FSANH S A A7) s T

i r% %‘I

ol

o|

olf

FHow



o-sah7] 918l BE ), B 9 59 do|HE 1),
T ek OAE 2 243 5 s HHo=
2011-2019d¢l&= 3D 2733 =elg CGuF AAF & 7)
=S 88, ZHl= Azto] 7Fsdk tAY dF HlolH et &
257(3D YA FH13%), T2 JAH2H), VR/ARU
H), Z2AM WF(27), 7]EF WA ZRI=4)T HEd
= 7S FEl ST S A o] Tt Al B el
o] A2 g gl 4] s wdatal vk 16]. 20209
SIS 1997 SEshake] & ol A7ge EshRAatka
< =9, 3, 3l AE7 59 oA FEE AAH AE
th WgE Aol EA ol TaA, EsHTAk g
R0 7|, 15| A 7px| e} A& Ths g RELE 5
SA ] ARBREsHA 37, Ald) Al B 7R 7F SR 17
iAol TS AREZA=E F3 FiAake] A=
& 7R AE, T 2= AF g 2 AR Al &
Al Zdl=o] gi=l JAd 9 ERo FuE SR
A7 EeHARE = AlE 9 B AR Aok 2020
el =8 AR Eshiatel dist ~EgdE o1t A9
827 A A= g 2

A A==

= &EO
A AZFEE=

to
%
i
ro
N
z
M

O

= LAd o o) et Wik mao] Hg)|ojok gt
2021-2022d0] T3AAY T2 JEE A=

71428 VR/360° VR, AR, AA} &4, 299
29k fAKITE 202297 XR 7149] #

0.

‘41_ 6’6 ©

Go= Qlall, 2R % A% Vgl Hud et &8
Aol Zrl= ApEsHETt ofue}l 2 @]l HxE I} o}
SR ZAE W QAE B 7IRke] EiE A o] Al7]
°of 8 = AR HY /Y B Zdl= 4 A, vt
F Fel= B WS B9 B G S, w5
ol vhalis Tl £ 0rekel B Alg] F7), Az
Wze) 7)¢ 27l B4 9 AR 97k $97) wa Ae

F3RE, A, AEG 5ol tigk dlelgrt F55ar, 24
WS AR 99, A%, sdlE, A2 Sl dig b
olE7} FEHEUCE T §A 3 AxEl uidt A5, 59,
Aol T3t 431 BAY dolHE FEHA=H[19], VR
9 AR 7]uke] =i UAY 592 A7 a4
AP 35S flEl A A2, 71949] oA 494 Amd
20 M2 35S W 20]. 5GE HIE3H ICTE) vk
WAz IR0 192 A3k vl ¢Sl gA" ZEl= Ak
A 2w sl Uit Faxdol Hzige uwal
20221 82 EeHAE tRY SRz 4R A=
B ARIS 31300k o] Aol #32k 3D oAl A%

718, #3321 3D oAl A 2 glelBelg] 7, 13
FAF3D oAl B 9 B2t 5 o] 2eHAH21]. 53] 3D
oMol A4S, Zel= A St g, Zel= 7k, vf

ot o

A 55, AAA) Bl GOl FE, WA, A L B 5
& FH 0% % 542/162719) ol Alo] AR TH21].

2000 Z3HgHH(E EsAlEag) skl A9
A AE' 9] 7] 5ol ShE 9L, 20024 skt

A
AFE(2002-2007) & FHP=d[22], o] A ZrI=7t
A9 Eakate dAjel 71 AAVE A A AHE
olgh= Mg ZrxstiA, A ANA koA w31 98 2
Ao XY Zel=3l 9 73} Zel= P} A &8
kS ATk 7] AFES adiRE 2] o] 2= )
3 AldlEs xEglon, s 98 AR A T A
(2002-2010)2} W15 &3} 98 = 2 gAg 49 A
(2006-2009) 0.2 FE5| Ak Axpe] 73, A=k Ql=Ze}
7} 21 A 28-S 913 3t 9F AA) Aol T vt
H, SR E A A mart w2 e 9 Zul=E A
oz w2 Jdstal, &8 SulskE B3 4klE 7HA
2o FFcH22]. KOCCAE 19370 #A1¢} 273 94
9] 3l 98 Fel= e s Ao (23], T
gk woFe] HiEvFEe] ¥l el E Sl “EshAle] 8]
= BE"olgh= 914 ghalel] Az} E3F o] AL F3}
FARS Gk Aoy reold & wlele] FrxAtde] A}
Qogmo] 71x] FEe] 7eA Bl ol Hole VR,
HE A7k 71l g A Ao} 1
el A= ARl e 2] 8 7hEA

oS AEZd = 7eks 2193k 20203
FE 2 ned 2000 B e g, 2021l 21

I 28 o= A7Ed
= A ARde] WA 24]. A7) A4l A ZF A3}

http://www.dcs.or.kr



C|X " 2El = &h5[=&X|(J. DCS) Vol. 24, No. 10, pp. 2391-2408, Oct. 2023

A= 7152 VR 9159 Al Au| 204 Hloju} =4
g 2 vre] sake, JIEE R vtje], 4K s
&, AeAs & TFR AAEH= Tlse] S8t
o] E3HAI AMdte] ApEA oIt dlE 501, IFH 57
spHEdol A= Bl A=A RS Hdl XR 7S
, AP QA s A= Al B

8K 2% AgTs 15T 24].

Mo o

2-3 3L EtRu AZZUZ MY H7

e

B odApee] gy Azte FalpakEul= A2k
718 AF(2021) 9 oshd, 44 7+ 73 54 E
E|H vtjol & Alejshd, T2 a4 Wi 7 %

H]&o] VRo| A& Zel=o} FUsH /Mg =& nj &S X
Ao 25], 20223744 7% §% 7]

A FJTHFE 1), o]o]l B Aol 7]
o] AREHN=E A9 =AM WP} v
VR, AR, XR, QIEZEIH w]t]o] thi
#, Q1FA% 2 ¥dlole] 7]¥ke] mlTtie] 1
e 2 58 W9R ekstar, A7t )
AZFEH = A S vEaa) gk

E 1. 718 7Eol mE ZsRi AUIHZX Y SHE(%)
Table 1. Development of cultural heritage immersive
content by technology type(%)

Projection | Interactive Al & Big
VR AR Mapping Media Hologram Data
22.7 13.6 22.7 32.0 4.5 4.5

(Source: CHA, 2021)

1) =244 93 (Projection Mapping)

ZRAM WL WS FARE 558 71k ‘=2 AM(Pr
ojection)' ¥} 32kl 2] B4 ol 2D o|v|X| & Fofsh=
sJ(Mapping)' @] §HdojoltH[26]. o] 71&S ZRAHE &
g Yoz FAR S IAHA mHe] FARA @4
el g S YA 5o Al12A Hske) AR 7)e
I frabeh @aE BT g vk =g AR g, ZEAM
Wge F7F A §lo] el I 2 2 ATAH dE=
7hssieh27]. 3] 98 BE o Q18 EelA
o] BVl sl A, Z2AE WL YA onA &
&85k vtz A WA e] thekel WSt Thseih(28]. 22
A W17 ) A ARR-EE Bofe vt Fal=oln),
ut]o] A== vtol(Media)$F BEY, AL &4
2 o] 8¥= AW o BE8 7e7]= ‘dAk=(Facade) <]
dofeltt. w|tlo] SAlEE A oY 58 U ~3de
2 GulmAlA A olg TRt F7to] Bal e A

2o (R

[eliye]
3} o], AR[20]% AReks 4548 54L A 9
velojol SYFEH26]. PItie] wibesh Tead P
Aol e Avium, A 0% sjuolehs S48 B

http://dx.doi.org/10.9728/dcs.2023.24.10.2391

-

tazZgo] g7tos S8shs whd, Fahs A& ouigt
ofle} QlHE|o] F37t Q1¥A| 5 T2 A} FARE = 3le
RE Flo] ~ado= ARgE 4t 20124 A5 43
219 600738 grol 2 A g 7uke] wt]e7) 7
Algl o] %, Fshi mlT]o] JALE ARRI(2013-2014)S HI%,

g ST, Yge A2 vre] 3<(2015-2016) &

¢

A
A BTSSR Akeh ukEto] At
Z2AQ W 7ke] AEd s Uey) Pk <vkgo)
= 54, SAAEEEN) SEAEEETEE, 2017)>,
<slEd 2] 2ul(ErHuTaET, 2020)>, <A &
=2 JEu o] (o uE 2021)>, <AET o
ANFHWEHET 2020)>, <Fol=ze], Aol &
vl (o gk E v 2020)>, <AYUY AF 4
(FPAFEET, 2020)>, <34 Q] AMAA F7 7}
Yi1&utE g 2020)>, <7tokZe] of a(-g 7l s Ut
2021)>, <gEedm(EHATEE, 2021)>, <*
AP E (2 TAAFGANE, 2021)>. 20223 @7
e BEnzZplo) A T2 A4 9 7|uke] (o] xjE-4tn
g 2A>S AAgh o]xkE =un|(818)+= o]xHES] =il
(527) 2 2lgke] Bl Hz) digk 7]9E 7]E]7] {18l A%}

Do

al
2 o o of

% o

o
Hir:iﬁoﬁ

g

(

d
i
r_ti_lz

= of

N
— U
£ o

)

)
=

STH30]. o] AgFEEEE 208 ek} e
o 7155 ol AHE HSHE gamle] o FAL =

Mo o] AHEo] Zo] 22 u) 2u|s} 2yl Bolx] A9 o
AL Eevhes Bgel oE BAVE AAA glovt, A &
o

t}h. olo] AztEEl x| TR ngS g, Sl A4S

ol ol W Eas

AH o AEH AT

[>
I
ich
e
o
=
Au)
:>~I=V
fru
Mo
1
ol
tlo
offt
S

2) 738 A(Virtual Reality, ©8} VR)

VRS Z5FE A&=RloA AdE 3D 7HE7te AR}

BEAEE o FE TEEM, AREARE 7S TelA 23
< B =9 @S AP 5 Yok VR ERlEE 2
&2 #A2=E(Oculus Quest) 9} 2> HMD(Head Mounted
Display)9] 2-go] I5H ot} T SA|H o & v =2
(Apple Vision Pro)&= AFSAZF @4 Al & 1 AEE,
A" Zrlzet B4R AAE QA4S HHs)star, AHE
Zpe] A2t £7 $3E Sl AHH o= AlojE= 3D A
2} Qe o) ~E MEATHI1], E3F VR Zel=E A2

A
[e] =~ [e) =] A [ [

82, eHL R ARRE, 54 s T8l £ wAds A

z 7 %

_—

.

& FANA olE Alote] of el R, A B AIAA et
5o AR Tl A Aok 543E Ak

VR 8= 360° VR Z'l=9} VR QIE e H Zel=s
FEA ARk AR RE <360° VR HHEHEHE

of
lo
>



#2018)>, <HAY E3HAF Y (EEard e
2020)>, <E8HA T AHACESA A, 2020)> Fol £
e Wb, <HERE, 9] FIAE A7 CHE (S Y
=7 2016)>, <BREHRESA VR(FHEF A=, 2020)>,
<oFFA ARG 33 E F 53 AP, 2020)>,
<F%F i VR HERBGFEAIE, 2021)> 52 94
o sfFsict o]lelx <FUe] MA VR(=HAFHHEH,
2021)>, <H9] AA(FFHFEH, 2020)>, <FTF% ©l
o7 (A LE HA, 2020)>E A EHOIE7 281 Alel
otk B AlEHOlE] H 4D | <15 VR Zell=o 3
st AT R ] FAIRHIRL AR ol AXH <gde] Al
A VR>E AT 2E 55 ddoz /s dded, 5 4
A SRR B Ul EE o) BEEACAHE#) 25E RE
BHI7FHRE QAT BA Aofo] ok e FAE ~Ed)
d2S ueprie, Al2A Q1S F8) 4D Zb<l EU
(Leap motion)¥} A&H 7HdAIAIe] &4} e M
Far, i) g A9 21 5 4D avE Aok

Ak
e
=

5
U

3) $738 A (Augmented Reality, ©]3} AR)

ARS AA|= EA|5h= oA} Aol 3xk THE o]
A& EIA @A AlAC 7S F3tolut 7] EH”*

T 71=EM, A 719h Az 7 Q1A ZIRke w2
o] FRHTL AR 2u}kE H-olel A7 (Qualcomm), :r”é%ﬂ*ﬂ
kel w4 Eg7, 9 344 914 So] 758 Google AR
Core &9 70| AHgEH, ~ntEE, HES! PC, 2vtE
T e tinpo| =5 B9 AEE < Qi)

Aol MEgk AR AEdEE <HE4S ghole)
(ZEAFNEY 2020)>, KARE &7 W& Eo)(ZHwls:
whE 2019)>, <HEF ARESHAY 772 Ald, 2020)>,
<CHAIZIFA(2023)> 50l ATt S SN 4™
<A, whAle] 2348 STk o A, 24 715 E359
Aol 3Eshi= oAl 8 94 AR AR % CG=E 74
g A7 oA AZF AR O] A A AR ARkl
gF o] AlFH =, 1848 7w B A9 ‘FAHZE
A'S ARE AT AEAe] BlEE ] Fhdetel] Ha

FR

DS AN, £AGTF §4 sl A PR, 7
M2 gl Sol BAACHA2] B QAo g
ol Zh2023), 97 o9l e FA024), A3

s - R1E(2025) 71 g 7HE el eIt 33].

4) B8 A(Extended Reality, ©]3} XR)
F21H9 o]F YAE AE v 281 Au|~7 g5
3| =3, A=-2E, F=-¢] HFEol oy 4y =olel
AEsPHA, dAY FASE 9HLTS TR XRol| gk
A ‘3! Fo7 7Y XRE 7P, SHEA, £
S gk vkt A 59U 7les X85l fofouk
A53t HEEHAY &4 F7bel wixE e &

AE Eo 2 T e A 22 1 AFS 7l ok

okl 1:10{'

>
N
o
Ho
lor
40
[pd
THI
rz
[
%2
N
>
o
0ol
)
il
i
|-O
-

AEHA g0t AR ORHA, XRE AHGANA B
o] A} e AF T3], VI Aok =5
& ol Tkl Ve EA FERAL gtk XR 7T 2 &
A 7] 2R A Aul s FRbe] Aok glo] FHl=
& =4 7 e, 59 i AAPE A 5 e Wl
Al T AR ARt opyet gk QI AE RS Fo)
Aol QAAR] =0 E APE AT EHI5].

# 19] 71 ATz AP Aol gl vk 2
o], XR& th2 A8 7]zell vlel vlas Hale] 71zl s

a17] wiitoll, 2020 HE HutEds FAoR sy
AZT EA AbEl 2 <700d9] Azteldl, Ag =217

LOW(%F)#Z@}%& 2020)> 9} <HAEE, e B
o] HtHEPAFUET 2022)> So] Ut <7009 A]
Zred ey, 2ok FJ} & o> Aot &4 =] fE3
2GS ko AR Ay 5o a54 S AY
sb7] st HAoz JLEITh AA 2B 4]
1975 Akl 4] WAE 14470l HEg Yvjete] 7o
| A fEe] o)t A7 t]o] HAlel] AXH o]
= 37 710 2224wy g A go)d V]so] &8
Fd U Alg ez FAEeH, 14417] dveke] Al
’E%‘f 1 127141€] Alo]n]s] Ao]A(Gamification), 1132
AEIMA, 4D &= FHEHACH36]. HMDE 2}
AL Aol FAlE T2 vjP ) 7S A
7 A = AR e] T Bl =gl
o, T, A, %ﬂﬂr 3l 5 Lo n)
E3 7001 Ae] Aot A AR AF3ict A
| 71'1? XR AzFErI=o) sfdsh= <%X1~LE a3 =
| Hth2022)> 9] A5, BHNE SAEE AEEHE A}
1537 Axlezr & skl did 2 5= ool s
50m'e] &7t 4K sfA=e] 2 AE 7ot 7.1
WM AR F)Qom, o] 3me] Wl Bz Fel=
Yo Al 9t el B7He AT 37].

W mlm

Al

r_>¢ R rU

>

T

<]
s

4 3
.

_>,i
o

o
:‘i
_H—E

=

=
T

3

2
_Q

fF i 30 oo M do oo oo rjy X
sl :

ot

5) EJZE]| 8. v])o](Interactive Media)

JEHEE mtjol= T A4 oehk= on|E A= QlH
HE]H (Interactive) 9} H|t]ol(Media)e] FHd]=2H, o]r]X]
U HAE Zo] A&7 ukale] ohd B2 x|, AR QY =
o] FBFA wrjo] oo whet Foto] AL @Al
tﬂﬁ]rg]_‘:_ = A]—vgxlﬁ_xq ,E_Ho] H]—/\gb‘]_]:]_ [38]. o] E]a”ﬂlﬂ 1:!]
t]o] 2= < 723} el vkl uhE (Y ZolukE v}
2017)>, <F=Rl9] b HTESE, 2019, <B5& F
< AA, A7NE(FHFSES, 2020)>, <EAFe] E2kE (=
‘jJEH:r”:'”ji 2020)>, <HAE F3HAF e (= are

 2020)>, <dE# & TEAEHUTEEE, 20200,
<700%«] Aot ©x|E Folx(Fy3TalEd,
2020)>, <HA Folk S AlEGFEHTH E‘aﬁ?‘%‘%%
2020)>, <Al ElBAX (T HSA = 2
S EsdeEZd, 2020)>, <AZHE 7SSk A=A, A

http://www.dcs.or.kr



C|X " 2El = &h5[=&X|(J. DCS) Vol. 24, No. 10, pp. 2391-2408, Oct. 2023

FRAHAFAAT T, 2020, <FH Al 0 Wsleo
A& v ef? JE(EHFTGEE, 2021)>, <7Foke] AFE(EHA
e 2021)>, <FEHSE 1,448710] oo |(ZHeF
g 2021)>, <Al1e] Al gatET 2021)> S0l
7N ATt
2020 7WFHE AT A2 <

7], A AR ] ke gl zheke
Htjoie] Ag, fFulaz AAEEHA
k7] {18l AztE Rl om, Aletke] =
a7 flal Aot Aazs, 4y 5 Algke] oAt
A 947 el RS 735, Zvkgel A
ZEH BRel FA w33, AvkE 5ol
TAE A=, Ao EE A we) BEl S
ATk sk T2 A 9y 7o) SEH ARt
785, Al GAE 7158 ARkl aab) o] Uil 470
o] Wrdo] FARE HhE, nlgtolli= d4to] LA Hdom, et
o] E2h) 5-A] lol| whef Q] @M o] Ayt

>
N
fllo

F1=spek: AkAL
19] Ale} Qlejele|n

o wE AAE
o AL T
A

o
L

N

-~

¢

=

T
Eas

=

oo Y&
L 2 E oo

O

5
£

6) THa G4t mtlo](Multi-Sided Video Media)
o < rit]ole tere] Wioly 239 5 HEjAT
aE)a B 597 A7 aE ayde s FEst

S 4 mlo] 7)40] ALg Ftiofole). FaAHol

° 5>, <FAAY 920>, <o) s}, W
7 A ST, <g&9 o, o}53 &3]9 A A,
QB A 5o] 92 vit)ojzt AAH S o] 7ke-d)

sheghul ~3310] ARgE|lon], wloj 44 A3t o

QAIF T B, 2 7] AbEe] Bl o) 3k
1HdS Hol 123 &<t A=Ak o] wroje] &4,
2E & AT QlEe] A A (Motion Capture)Z 7-&
HAom, 2y, 2oy 239, AREE, vl FARE
/g JIEIHA 847t ZhEA AZEHU-

1:4_- ]

o] 01E9] =] <AAFEAE>E o] 8.5m o]/ Zu)
- B

&

»

7) €233 (Hologram)

T 20 ‘¢ skHolos) # ‘A A (Gramma)' 9] g o]
< FEaole gol= He] 343 7] S o884 3
2t ARE 75 2 Adsh= 7)eoltH39]. ERaHS
A B A Ao el fAF SR, ol R SR I,
UAd 2209 508 1 §3o] FaHrh dxl vt &
Eadlelgta ¢ Qv Ve gl FAF S22 o) 3
Fei) RO AES U BE A 2 3Akd 9
A QEE ADE 7 A= TP o)1 33k F e =
AAwar Qlrk. spAYF 3D HlAEd|o)o] &HA|, 18]l ARC]
L} VR, MR#} o] 2~mlE Zjj2~e} 22 55 2 280

http://dx.doi.org/10.9728/dcs.2023.24.10.2391

Qg BUG uhitel, thE 71l ula) A ARE 4
. ndsty, FRae) T3 AR

¥ 9

B
9
T
=
-9,
Anj
X
2

>4

as
2

T

23] R A AREE = Al 2= <SAPFAFE T

ey E209 ZalE(APIAEHEE, 2016)>,
7
=

e

H o

(FHYUTEHE 2017)> <0y F- B3 A ERHEH
019)>, <gH=ollAe] AAIE T4 7 a(=HRl:
F 2020)> 58 € ) s A vk 857
VR, MR, 2138 7¥el= ErlEo] ghardl
o] A P& ol AFE <Y A BT FAE>E
15E T3 FA3AL EHRETF AR EEE 53
HOLOMR(Z=Z1) o] ARE-H Tt 41]. &=
7M=](Facial Capture), 24 712 59| 7]&S 4
SR ATshe o] £FAL Uy w99 P53}
& 3D MERE FAA7 = E8H AT 3

Aol A4 welal Aol BREs &
olle} 3D MYE = Ay} §aS s 5 U
L ESE o] Folle ST 4R, b
7, o]gihel ~EYdHS 7o 2 AZkd 754
& ~E2)(HIDDEN STORY) VR= 7 AA= AT}

)
I\

l

1)
IO G (T

as

ol i L ool
Mo 2 1

ro

by
-
2

E<=%

é
o
i}

N

ME o R
oY

o g
.

00 Ho L2 rlo w@ > @ N [N
of =
=

o

O

8) 21¥A]5(Artifical Intelligence, ©]5} Al)
AlE 85, A 314, 3| 12 5 1zto] A A4 5
AT O daElEs A B A&ste] Fdshs 7
2]. 714185 (Machine Learning)¥} 7| Al&<52] £
2] d(Deep Learning)©] WF2Ql 7|4
Yoln, T8 & WokEe HE7} Al=H, &do] Ae, o
olf] miold, AFH v, A's 25 Fol Avt42]. @A &
SHRAE 2obellA] Q1B AT 54 Ul Al2H, HA] &l 2
X, A H2E QA & A ¢, JHHEHE Zdl=
s 8 At
2020 FHFPIERLS gt AlSe] AEo] T3l
Zbell tigh 1Az g fesh] S8, ‘TAg Az <
& ANAI) TSI g 7l AR A
H o] YdHE B TS H18 43S vl FALsE
AEHEE AREE AES
A i 25dE 71EE] s, 20229 wHSYE
2 kel B FoEE AV, AR, (2N

F'E W% 9Fe] ARTU=E AAHThEAA

o] A, 24 571 233} 133E dEATeE dES
SHEAIA areldee] d=jle] deER Ao, 2dst &

Wy o
o,
=
I

0%

o

{
K

[

o

Y

2

oty

>,

Ea)

=

o

o~

o

By

il

= mg
e by n B
o o ox M of

=

il

= 2 s FEEATH44].

- LI
HE BB B, ATAS A

g

=3
=]

N
=

QRIE 270 & )

KX
2} 29%E ) olv]

-



£ vtje] dolA Fa et 3 s FAolA AvtE &
o= FPF A7 dF Hlr]o] oA Mg HAo]
3 Arzrew AgE o] Jilst 540] sk unte]
Z/dete AeE AT 44].
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72 7PHAAE T Wi, oprfelet 22 YA ojE)
28 Bl dATe] ool Jlee AlRE ZhE 2
Ql 7P ot 45]. HIERH A= WA 849 94 84
T I HRE 7202 JPIAA, SEA, AL A,
golZ27] 5o fyoz FEAU(46]. WEPH 29 TS
244 9 gAY g Alge] =, tAY EA(Digital
twin) & 7159 A 4710l FAJ=T, AAHE, G E
3}, A5A, A4 5o FHA Ve EHF Ay A
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HolA 1~38] 27 el gl ASE takow shgle.

o, o]5 # 86.7%7} Ha5Ak 7]wke] A7k Zel= sk A
1

E2 M2 &5 74

Table 2. Components of questionnaire

Category Detailed Questionnaire
Demographic
information age, gender, area of residence
(n=3)
preferences of cultural heritage by type and of
Cultural ) .
heritage de3|gnated cgltural lherltage, memprable
) tangible and intangible cultural heritage,
enjoyment knowledge of heritage, visit frequency of
and CTET T
museums, motivation of visit, frequency of
knowledge S . ; . .
(n=7) _usmg |n_tang|b|e heritage, experiences with
immersive content
viewing experience, memorable immersive
content, degree of satisfaction with
immersive content, factors of satisfaction
with immersive content, era and type of
tangible cultural heritage suitable for
Immersive development of immersive content, era and
content & type of intangible cultural heritage suitable for
digital development of immersive content, top
heritage priority of developing immersive content,
(n=11) Suitable types of immersive content among
UNESCO-designated cultural heritage,
cultural heritages located abroad, preference
for immersive content technology and
information source (path) of using immersive
content
AT ZAPNA A Aol A T8 02 Algd A &l
= ATEASH An, Eskiel o I 2 A4, A
= 9 oxg e g #5 v d A5 5719
THAE AT A F8o] LFEATHE 2). A7t Jdo=
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ikl Fek(51.4%)9] MEZ7F Ut 8 T 8
(GE 3), Al el 7 =& ves g5
TS Q12 Eshfratel digh AlsiA] 2 ~E LS F
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AL 80.0%) 01tk 7 WA T 9919 A4 Awrt Hekw)
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Table 3. Comparison of satisfaction factors for immersive
content of the three groups(%)

Detailed Factors Public Curator | Developer

Social and cultural values of
cultural heritage are properly 37.0 6.7 5.9
delivered

Increasing insights of cultural

} 44.4 26.7 14.7
heritage

Interest and enjoyment arose
from the reinterpretation and 70.4 80.0 41.2
storytelling of cultural heritage

Using a variety of
technologies to provide a 40.7 60.0 23.5
unique experience

Interactive or immersive

features of digital content 18.5 33.3 5.9
Integrity of cultural properties
that have been lost in whole 200 333 8.8

or in part through digital
restoration
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Table 4. Suitability for development of immersive
contents(%)
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Table 5. Suitability for development of immersive content
by technology(%)

Detailed Type of Cultural 3 Detailed Type of Cultural )
Easiois Heritage Public | Curator | Developer Factors Heritage Public | Curator |Developer
Architecture 41.7 40.0 44.0 VR 39.2 6.7 10.0
Pagoda and Budo 1.7 0.0 6.0 AR 10.8 26.7 18.0
Sculpture 4.2 0.0 6.0 MR 18.3 26.7 16.0
Craft 13.3 20.0 10.0 XR 13.8 40.0 36.0
Tangible
cultural Documents 11.7 6.7 10.0 Hologram 9.2 40.0 16.0
heritage
Painting 10.8 6.7 16.0 Preference Projection
for mapping & 9.2 33.3 40.0
Ceramlgs & 0.8 133 0.0 technology media facade
porcelain
Tomb 4 shell CG 0.0 20.0 14.0
ombs and she
mounds 0.0 13.3 2.0 Sound technology 0.0 6.7 8.0
Traditional 375 53.3 40.0 Lighting technology | 0.0 6.7 6.0
performing arts
Traditional Data visualization 0.0 6.7 18.0
raditional
techniques 16.7 6.7 24.0 Al 0.0 40.0 20.0
Traditional plays 16.7 133 16.0 B
and martial arts ’ : : FS Bl A st RaEE A= s A1 9]
Intangible . -
cuItSraI Traditional 40 0.0 6.0 A el A Al e 25 AASE fso = s
heritage | knowledge | | | A 7)5o] Aok, dlole] 5 % tlXE ¥slo] 7
Oral traditions and 8.3 6.7 6.0 53F B3lgato] 7EE 28 nES dETHE 6). T3 o
expressions ‘ﬂ'?_] ;1(:] {_)__ ﬂ/\:’ /H]Z” }1\_]_' X]Xé% —?—E]L]'E}— _‘\_—11._— e
Traditional lifestyle 7.5 13.3 4.0 AL > A AEEA), A} Fehke] Aol XA EBH A > )
=2 B3 18 ]
Traditional ritual 6.7 67 0 oA AFE F3l 3D dlole7F ErE EshA, Al H
ceremony : < frul=3 AAFALSZ AAE S-Evhet T3 > 39
wsb7|ve] AEolu i B B Helo] dasA =
A Aol AT PP AHE D, A o f08 BEAYE AAE AR 53] Sterl el A
el A AEEAA=ONLEAL 40%, A1 37.5%, ShelAb o ey sz SR (AR Suue Bt o9
53.3%)°l Wik Aol 71 #okek ZF Jake] FeE A Fsl7)e] aEoly H2 B4 9 Eglo] dasA =
ek FRESHTLY] FES AvEd, Al Y2 e o folw Ba), A %1}]01]/\1 274 Bglo] o]l &
71Ed s Fol R a7t @ NE(16.7%)E d5Ae e oS 5I% o= Wk
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E 6. AZIE= Jlgol| Chgh M DdHai(%)
Table 6. Priority consideration for development of
immersive content(%)

Detailed Factors Public Curator |Developer

Despite of losing exhibition
function due to severe
damage, cultural heritage 35.0 46.7 30.0
capable of data extraction and
digital restoration

Cultural assets with 3D data
acquired through domestic 4.2 13.3 6.0
research

Cultural properties that have
recently undergone physical 0.8 6.7 0.0
restoration in Korea

State—designated cultural
assets such as national 14.2 20.0 6.0
treasures and treasures

Cultural assets other than

A= e AREes S99 A, e Joe
44.0% 4% 719l Eehiat B AF3AE 1-4% 9] AE
A BARRE A w dSAE §ls e 40.0%E A3
). oAl Fwke] -, 1-27(66.7%) 2] el = 7]%o
ek A4S 2L gl el o] lsink d e A ¢l
= A9 A B R oewt ERrOlEA)
A 70.0%, At Ak 100%). F Heke] Azt Zel=A}

—

=]

ol AL Wig VHEE 60.0% olMNEA Pt

62.0%, StelAb Fetk 60.0%) 10t BI= Hl&xt HAl= &
il

¢

AR, BAS BT A 7109 £0 UF A 42
Taze 7% T, AREAZ O, AF, L, 27

Zel= A4 4 7]201 Eﬂﬂ‘}i‘:‘r(u. 7).

E 7. ALTHE Z2MEo| i 2HE 29l
Table 7. Satisfaction factors for immersive content projects

nationally designated cultural 1.7 0.0 6.0
assets

Overseas returned cultural 4.0 0.0 4.0
property

Overseas collection cultural 125 0.0 6.0
property located abroad

Among the cultural properties

held ovgrseas, cultural . 50 6.7 14.0
properties recently brought into

Korea for repair and restoration

Cultural heritage designated as 20 5 6.7 28 0

a UNESCO World Heritage Site

Aukel Heko] A, Frull = E3HAH50.0%) > FEE
3HH26.0%) > Fril== A FAH12.0%) = A7 S5
A} o7 vLﬂ/\:’ x]zq %A} 7}0 T;ﬂ )\17163 gl =2
2= 716 Aol Erka AZgick :-?54 A A F
ol A= A(52.5%)°] M & &S 59, 11t
o2 MH(17.5%) F=(16.7%) > 1=1(9.2%) > F=r
(2.5%) > 5L(1.7%) =22 AA =L} EF =42] A
3 3 71e-d A Ze= sl tigk Aol A
AN A9 390l g 2 R 5o 425(40.0%) > %
2, M7, 35 (18.3%) > &% (13.3%) ©] 3=k

4) AR LA} shojate] 5 AZHEd = A
mﬂﬂdﬁﬂ

HellA 71 ol AHE-H]
HDJLT Z2AA PEor gAHA A
%7\} ’S%ﬂ 73% nt]o} satEe} CG, Shojlab ek VR
ARZ g o A= U glold HAmEX], HolE Al
743}, MR, XR 59| 7] &8 43S B3t v, sheap
Aol M e 57H9) 7]%-S AzhEul=o] 483 4
o] gioich e A o] Ag 7 g mF A
he WA AR Ak 66.0%, ek ek 33.3%)0]
U EHAGOREAE A 56.0%, stellAl Fek 73.3%)0] &%
ot 9121 7Nk A AT} A =52 0 2 4gQiTh
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Satisfaction Factors Developer Curator
Group Group
Content concept and planning 18.0 33.3
Content design, directing, 220 133
development
Content technical implementation 28.0 40.0
Collaboration with 50 0.0
curators/developers
Evaluation by visitors or experts 18.0 0.0
Hardware installation and operation 0.0 13.0
Others 12.0
E 8. MUTEE AjglolM wME of2 Abe
Table 8. Difficulties that occurred in the realistic content
business
Satisfaction Factors Doz Gl
Group Group
Content concept and planning 16.0 20.0
Content design, directing, development 10.0 53.3
Content technical implementation 36.0 60.0
Content installation and operation 26.0 33.3
Content maintenance 26.0 60.0
Collaboration and communiation with 40.0 13.3
curators/developers
Administrative tagks sych as 24 0 6.7
unnecessary certification
Frequent requests for some content
. 40.0 6.7
changes by museum professionals
Others 6.0 0.0
No difficulties 10.0 0.0
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Q Sry) A & old So] 7] Ao} 7] AR =3 Table 10. _Core te_chnology to be applied to the future
A RTR= 718 AN A 66.0%, SeAb Qo immersive content
53.3%), QX}J 2 A= 92H62.0%, A Jek 60.0%), Technology used Iécra(\)/ﬁ:)o(g/e)r G?:th((;)
NeTFALONEA e 64.0%, StelAk e 80.0%)0] THE
30l vl Sk, A AL 1400 719 2, ool " 10 o

AP 2 ZeTrd g vsE Tk 7 JHAordR Jo AR 18.0 26.7
76.0%, StAt Hek 80.0%) 25 A7-Eel= Aol AL
2§ 72 AEA e A S| TR ek Aol " 180 o
XR 36.0 40.0
H 9. MAUTHZE AN "It g5
Hol 16.0 40.0
Table 9. Components of usability test for immersive clogram
content Projection mapping 22.0 20.0
- Developer Curator
Component of Usability Test Group&) Group(%) Media facade 18.0 13.3
Level of interest 64.0 73.3 CG 14.0 20.0
Understandability 44.0 66.7 Sound technology 8.0 6.7
Presence 22.0 0.0 Lighting technology 6.0 6.7
Degree of immersion 64.0 40.0 Data visualization 18.0 6.7
Interactivity 32.0 6.7 Al 20.0 40.0
Participation 34.0 33.3 Others 20 0.0
Degree of fatigue 12.0 0.0
Unigueness 10.0 20.0 NERF Aere] Ik uuk(42.0%) 9] JNdtEo] Zodd)
© 712 2k A9 e AR ARle] ol
Degree of satisfaction 28.0 40.0 —
109] ko], Y5 AEAE(26.0%)2 10-209 A=
Content quality 32.0 6.7 o] & Ao Heldt Hee B} S =25 27k
Intention to see cultural 140 6.7 Sl = A9 A, AV e 7ET AN e B
heritage & el sigehs 19-10201EA e 40.0%, StellAk 4
Intention to revisit immersive 16.0 0.0 & 33.3%) 9oLt 1099-2091(24.0%, StelAl Bt 26.7%)
content = 2091-309 I A% 20.0%, SHllAk A 20.0%) 9]
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E 1. A2EHE Jjee 9t Heol xig
Table 11. The need for government support for the
development of immersive content

Needs Developer Group| Curator Group
Space 14.0 0.0
Human resources 10.0 40.0
Re—educational program for 40 133
museum professionals
High quality cultural heritage 240 6.7

IP & assets

Overseas market pathway
supporting or international 4.0 0.0
cooperation

Nurturing experts capable of

digital restoration 16.0 13.3
Formation of a consultative

body with companies/curators 0.0 6.7
to develop immersive content

Others 8.0 0.0
3-34E &M A

1 ol ikl gl Wil e 459

12, A7 T
Table 12. Hypothesis setting

No. Hypothesis

Preferred type of cultural heritage has a correlation with
period

Preferred type of cultural heritage has a correlation with
knowledge of cultural heritage

Knowledge of cultural heritage has a correlation with
frequency of museum visits

Frequency of tangible cultural heritage visits has a
correlation with frequency of intangible cultural heritage
Preferred type of tangible cultural heritage has a correlation
with degree of satisfaction with immersive content

H1

H2

H3

Ha

H5

Preferred type of intangible cultural heritage has a
H6 | correlation with degree of satisfaction with immersive
content

Satisfaction factors of immersive content using cultural
H7 | heritage has a correlation with degree of satisfaction with
immersive content

http://dx.doi.org/10.9728/dcs.2023.24.10.2391
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Table 13. Correlations between preferred type of cultural
heritage and age

R A AR

()

Detailed Factors Age

Tangible cultural heritage -.163

Preferred type of Intangible cultural heritage .106
cultural heritage

Natural cultural heritage .094

("p<.05, ~"p<.01)

E 14. 1SS 2atwdt R XASEZ A

Table 14. Correlations between preferred type of cultural
heritage and knowledge of cultural heritage

Knowledge of
cultural heritage
Tangible cultural heritage 1.859

Detailed Factors

Preferred type of

cultural heritage Intangible cultural heritage -.847

-1.296

Natural cultural heritage

("p<.05, “"p<.01)

I 15014 Hi= vkef o], FshHatel oigh A2t
ATE TR NI AAEAE AR, SellAl, AdRke] A
Aoz FislA] Foj& F7l5(Pearson’s Correlation

Coefficient) & =Z3%F 243, stox} Fobs AlQfgh Uniel

HeHr=.403, p<,01)i} R e (r=.625, p<.01)lA +=
FFou)el AAAA Y EEHen® H3LS AElwdc)

PIEsHTARe] 0] & W9} T EsHTAke] o] & WIko] A3
IAE 48 A7 16), 78 ToHAke] o] 8 vt =
oldE H3 F3lARe] o]& HI%E(r=.438, p<.0l) T3
= AAE 7] wllEell, He= A= 9)ch

F

B 15. ZakFdol ek XApEnt o7k 22t Hlszh A
Table 15. Correlation between knowledge of cultural

heritage and annual frequency of museum visit

Public Group | Curator Group | Developer Group

Visit frequency
of museums

(*p<.05, “*p<.01)

.403™ .000 .625™

E 16. 7ZstRoel izt tizet RHEAIRLASl 2t
HIE7

Table 16. Correlation between annual frequency of
tangible cultural heritage and annual frequency
of intangible cultural heritage

Frequency of using intangible
cultural heritage

Frequency of using tangible
cultural heritage
("*p<.05, “"p<.01)

.438""
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Table 17. Correlation between preferred type of tangible
cultural heritage and degree of satisfaction
immersive contents using cultural assets

Degree of Satisfaction
immersive contents using
cultural assets

Type of
Cultural Heritage
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B 19. 2alwite 86 Add ZHEO oHE 20l
Table 19. Satisfaction factors of immersive content using
cultrual heritage

No. Detailed Factors

Implementation of social—cultural values of cultural

D1 heritage

D2 | Increasing insights of cultural heritage

Architecture 136
D3 Interest and enjoyment arose from the reinterpretation and
Pagoda and budo 1.203 storytelling of cultural heritage
Sculpture -.160 D4 Using a variety of technologies to provide a unique
experience
Craft 1.414 - - - —
D5 | Interactive or immersive features of digital content
Type of Documents .020 : : ;
tangible D6 Integrity of cultural properties that have been lost in whole
cultural Painting 1.082 or in part through digital restoration
heritage
¢ Ceramics & porcelain -.725
Tombs and shell H 20. 2ERAE 280 MY ZE= phEeoln) gEEEzt
mounds -160 sl 2o MEtM
Clothing 1.203 Table 20. Appropriateness of regression model for
immersive content satisfaction factors and
Others -.262

("p<.05, "p<.01)

E 18, M55l SHRERA RUD 2aRAS BB ALY
=

Table 18. Correlation between preferred type of intangible
cultural heritage and Degree of Satisfaction
immersive contents using cultural assets

Degree of Satisfaction
immersive contents using
cultural assets

Type of
Cultural Heritage

Traditional performing arts 774

Traditional techniques .353
Traditional knowledge -1.668

Type of —
intangible Oral tradlthns and 1347
cultural expressions

heritage Traditional lifestyle 1.214
Traditional ritual ceremony .029

Traditional plays and — 774

martial arts

("p<.05, 7p<.01)

A= T 821 19)0] A &
det Qe Slel) sla) A gs A
W 20l A4 wgol7lel] o] EAlA

satisfaction using cultrual heritage

Public Curator Developer
Group Group Group

Satisfaction factors of
immersive content using .338 .0923 4.69
cultural heritage

("p<.05, "p<.01)

=]

E 21. 2SRME 86 AL Al
o|xl= FEIHER EEh
Table 21. Effect of immersive content satisfaction factors
using cultural heritage on satisfaction

(developer group)

[

2E20l0| BHEZo

oF
rH

Variable B SE B t VIF
(Intercept) 1.00 | .547 1.83 1.00
D2 2.60 | .647 | 2.68 4.02" 1.00
D3 2.7 .585 | 2.79 4.64™ 1.00
D4 2.71 .620 | 2.79 4.38"" 1.00
D5 3.00 | .773 | 3.09 3.88"" 1.00
D6 2.67 | .706 | 2.75 3.78" 1.00

F=4.69(P<0.01), R?>=0.465,Adjusted R?>=0.366, Durbin-Watson=
2.11, Reference group : D1
("p<.05, “"p<.01,""p<.001)

2403 http://www.dcs.or.kr
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