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8) http://store.steampowered.com/app/515020/The_VR_Museum_of_Fine_Art/
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(Boulevard) EH#FS 7|WFe 2 HAIA VR Fol& Asted), ot
Me HaE S 45T F Y

g VRS Gtz daje] dig 3D REY FH=E AlEst
wdl, AATE EHEY Yot dAES ddstAY =84 B 4
o, oo E I =& 7 Utk

9 VR B e 97 4

il A A

AR BHERHD, Igpx fHE UHE@12) Fo| glom, fW uwHEH Y
T4 & A AAAeR Wol &85 k. EYF VR AHHe 9=
2EAA], g 2R ubER 58 5 5t
(A} @] 2EdA

2EAA = FEAAEE ded, 25dAY FHs HAA Fie
5 L2EAAZEY 2.5km oA vk WEF AAE dell= dAl <
g 9y fds ol &3 miA AEAA YFe Bolek A& Y E9
F VR AdS Algrh. ZmAE g2 of 381 3D REPE ~E
A=A A7 MAHALE B Fr).

& English Heritage AFO]ECA = ~EAA] §) VRIS A3}

H, 542 2 &3 FHE FYste] g el tig 28-S 97

9) https://www.oculus.com/experiences/rift/1177199742298383/
https://www.youtube.com/watch?v=pWmGbpOqrNM&t=26s

10) https://sketchfab.com/models/b2f3e84112d04bf1844e7ac2c4423566

11) http://naturalhistory.si.edu/vt3/

12) http://www.youvisit.com/tour/louvremuseum

13) https://www.english-heritage.org.uk/visit/places/stonehenge/history-and-stories/stonehenge 360/
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ARZL 156, 2=dA Y% VR AE ARZL 157, 2=3dA fIALO]E VR

o JAHHEH VR

AEAE]H VRS AMSAZE ©@es] 7 d4S HE Ao 244
AXE &&

Ui, AEEUE o]t B4 2AAAY, LALA
R S| |
R -

sho} 71 B A AL
(A @] WEY 4y 22

o YAE DC NewseumdA+= 201749 ‘W& ¥ &= 7}
A dAWVR) AYAS MH(2017.7.26~12.31D)8 %, HTC viveAls}
FEUHS Pa VR Aol de 2 HEEHE AFEste YA
HEH FHES AYsts 7848 AlYd SH=E wHEJY. 54 &3

A AuE Aden AEBAE x5, wWEA 49 ofy W

EEd 3A GAbE AARYGA ol ¢ e 2EBYEd T A

(VR)®} g Apdlet & 5 942l

14) https://youtu.be/7MjYSKwxtxQ
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[A} d]] 299 M8 11 X2 A E(Sandby borg project)!1d

u

AR B Z2AEE ~9dle] H7] Al {4 HeE Z=RAE
201098 #y9-2 sk (Linnaeus University), Zm} 7}-E 25
(Kalmar County Museum) & 57 7|39 HAL7l&E0] Fostaitt
= 9 diFsel Fostal, WEstAY AYed Hodste T othdR
ZEIME TR, 1 F JAHAEHHE VRo|] it}

mEz r:i

-

.

14
lo

3 2 olgdtm
474 —g— 30 ez XHfﬂoM, 449 ol duuA Hel
= !

15

A

ARzl 158, AR VR 2Edd 43 AR 159, A E. VR AY 2E
Z ] Daniel Lindskog, Sandby Borg — A Virtual Connection, https://youtu.be/BW_7nkEzBfQ(2018.04.16)

[AF &] 2949 2 2HE$-2 ¥&EFH(Osterleus Museum)1?)

A% VRIDS ~slde] g 357 Ad f49 719 FH(Kivik
Grave) Aol AAD AEIA T 198 RERE AL BE Fis
g Al Gde 3D ofurjoldow Aztste ZRAEZ TxZe)

15) Papmehl-Dufay, L. and Soderstrom, U. ,2017, TCreating Ambassadors Through Digital Media:
reflections from the Sandby borg projecty , Mnternet Archaeology 46 .
https://doi.org/10.11141/ia.46.3

16) https://youtu.be/BW_7nkEzBfQ

17) Ljungar-Chapelon, M. 2017, [Virtual Bodies in Ritual Procession — Digital co-production for
actors and interpreters of the pasty , [fInternet Archaeology 46i . https://doi.org/10.11141/ia.46.6

18) https://youtu.be/bVFOdHBabtg
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o]3}= VRSlH], o2 BE AIHEL 3 oA 1 =
T U add B AXE S8 3d T 3k Algol

7l ol H= Aol

Holng e

]
AA ZE7] A AREA

3 0 2B @92 uhE oA 2 y
B2 Abgre] O wor WiE ZRY O Avda AL BAe 7HA
A Y, Fate] dRFo] H A o} ols|7t HAH Y st

g VRS 20149 2= W& (Lund University)¥ Q28 g $-2 1t
A F s AYoer FXEJ oW, 2 ogke] tapel 3sHy

=3
Qe A7a ¥ mash @ wd) A A7A % BE A 5 o
7} Felsteinh
AR 160. 719 9 VR AE d< Azl 161, 718 7§ VR AE 2E
%2 Simrishamns kommun, Osterlens museum - Delta i en bronsaldersprocessioni Kiviksgraven,
https://youtu.be/bVFOdH8a6tg(2014.03.26)
(2) =738 (Augmented Reality, AR)
A A(o]st AR) 7| o2 HAE faZdolE ol&ste] dA

Al Pl el ARE BH e nelTE Aol
AR Zdlze] FHE Aurgoz Azl ou]A] & 3D wdy ofy]

= S
A, $94, erle ol qrt

H
< -
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AR T8 WA e svhEEolt BEYS o Aol g Awkd
o], ME Fol WAH g tupolz} HUH 5L o= 3
N ek EF GPS ARE A B Y XM ALd 4
wb Ao mi s 979 FFAe] rk
7} ZWhEE/GEZ AR
sulEEo} BB PCAA FHAAMRS T3] AdAE 2
wHoR o EFYAIAL wol BEATh FHIA AgHE T
Ze Aol Mo A, 2vtEES GPSE Jwow 9 XA &
] =

Aol AMAuoly HdE FAH9 EFo] Awoz FHEAT. e
CADW o &gl Aol A, 9= 29 d 27 Y (Leskernick Hill) % o=
gAOAS d=2 & 4 At}

it

A AN 5 AWM E AAEL HAE Fof tne] g )
o vl Aust me ogaom Halel MEd 5 A AA HEo)
G vl SolA wel @881 gl

[A} @] 9994= CADW &g AolA

A= gd= E31%H CADW o ZgAo)Adl9e gud= x| F3x)
AA(AE), AR, ARE y|E o=z A&, 424 =xo 7ld oz
Au7F AsoR FAIAFAARZE T Egk JEY AA glo]
GPSE o]&slo] AEAY XS &dHFH, 4= %

(Digital Trail)% hfgict. &, = 7] & EAZILY ZE A
de =4 T Uk

. A8 futo]& AR

TolE ARS TEs= A& Hubolxart Sl= A9 Ak
2 ~mEZ gHo|AY ZUH, & 297 de= W Alg

2 e

RO
lo

o]
=

19) Rothenberg, M. 2017, T"Review of Cadw Mobile App [application] s, [Internet Archaeology 44 .
https://doi.org/10.11141/ia.44.15. ofZg]Ao]A Th&-ZE = https://cadw.gov.wales/app
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7} itk ol WER ofZy oA
e, Akl gl HE o F
g HHE gloh m3 R 9 =
A& A dof = WARE] AU

[AF &1 23 FHHLE S

E 9 (CASA BATLLO)Y

T -
= al
= o °
T8 2 o] AYS eYoE 52 I UE
2

e
=
Jr
-3
=
o
)
ofl
>,
lo,
S
idpy
o
W
W)

, b, BaE et B shdsusiA o

=
R
8 HdEder, A5 A Eags AAls] olsist= ol v

ARZL 162, 2=3]1 FHAHEE S AR AA 163, B8 AAT AR 2A7
el S HEY AIAL vhE e EYEH e delr
o2z FaedEd, ol ANH T
& 299 oWA = BQste] nel ).

G Ad= JHHE wE s AE HnlolxE B 1

o)
S A% A4 fEol Aokl AXY oA B & g =



Aol = mEzEe] 40 Fdee] AALE AYs S4E
A= AdE =+ dn

< Ay T A" AEE E5ske] 2
, SAEAARY TPFAA(VRY dadel= welet &

MR 78 W42 SFALVR) 52 7PEAAARAA AHH = %
v o] fiEHoRE XEYX~ ] TRA= Fol gt o= AokE A
3 AdslA @a £He £ B8 A4EAARS BE Aot
58] me]AR AT EAA Nl ErRAxE Exow 24T F
A3, AN Ve W 2uAE A

A 3] AARAE 282 S E233 AA

vlo] &2 AEEA20= X FH A9 Musée des Plans—Reliefs e
I YJYsle] A 2Rt g AR ARC Ao E F
H ool AEAHQ FNFoE A EE5S ZH)dd sk dAE
#(2018.10~2019.2)833th. o] 5 Alef=2] MOHAI Hh= (AL 4
U537 The Museum of History & Industry)olAd <3 #A]
(2019.11.23~2020.1.26)5 3} t}.

BN

20) https://www.microsoft.com/inculture/arts/le-mont-saint-michel-mixed-reality/
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bas) 1/144 %i wao) A ANAAEA, oI TraA=E Ea)
B AZ 2 FES 7HEA omAR AAE & e Aotk
g FRAd=s 73 sy Axd & 298 B Ldxs A
gsta, ygE 3D 2LHoE Fd AHS 55 F du

AR 164 AT A ZRd= A7l 165, ERA= 78 92

© Microsoft/Youtube © Microsoft — Iconem — Musée des Plans—Reliefs

Z 2 Microsoft, This rare 17th century technology was brought to life using HoloLens at the Musée
des Plans—-Reliefs, https://youtu.be/MGtpeOni_nI(2018.11.12)

7}. ZF MR

weHrAke] WAlE =2 = QA = MR 7|2 7EHo R WA
FS FASHE WA ot

Hel oAl g B weAlg-22 924 (20019), 9 23 &
29 wlo]7] AIE (1990 ~& ), w& WE=Z Zget FXH(20159)
dnlg of2 3 s Qo AvlE BFE 4(2014 ~@AA]) TolA olet Z&
Walo] AR EATE 53], a3 g 24 "ol AEH = vl mheE ¥
HAE Bl 2 EEA HA9) %‘@6}% WAl E EE Uk

[A} 4] #57])E(ARtefactKit) MR22)

21) https://www.holoforge.io/work/history—and-culture-through-mixed-reality
22) https://www.dead—-mens-eyes.org/the—artefactkit-heritage—jam-2017-winner/
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5 7] E(ARtefactKit) MR& 2017 &3 thstol A FH3t= tA
8k 32l ‘Heritage Jam'olA 19E A3k Zrl=o|t}, 7HHL
)kl'—_:—ro]E o] B (Stuart Eve)= L-P Archaeology°l| &%3}+= i

o] t}.

El
}

N
_101' r\r " :{o

—r’

Rl

ofolEo R TEFE o] AR ojZAelde W 2AE BHow A
2 =, AR 2AlYdS 3 279 A= A 5 i, AFE b
¥ W olul NS Beleh AAl f2 Was B 4 U,

01'531 %‘/] OX]OIO E.J- A E 1:-1——’— Lt]i]
AE wE Jel F71E gAEe] ek

o] AR A|Zte] Ag&H =2 a3e Utility 3D, Apple ARKkit,
Geoson Api 5°] t}.

(A} 4] dvl3 RortA2 133 EY

dvlg o722 31338 EY U (Moesgdrd Archaeological Trail,
Denmark)?] ‘2 Al&9] WA (Dead Man's Nose (DMN) project)’
I 2 A E(Stuart Eve)= 27 dgoA FFHst= YAd 31318 o g
9l ‘Heritage Jam'® 20153 7=Fo|t}2d),
T2 Xh1'](]31uetoothLE chip) =¥y o

23) Eve, S. 2017, "The Embodied GIS. Using Mixed Reality to explore multi-sensory archaeological
landscapess , [Internet Archaeology 444 . https://doi.org/10.11141/ia.44.3
24) a1 4 https://youtu.be/6yEy9ripplk
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=) o= A}
AH2 166. Zel7b=2 MR 2] AP 167, MR AE 25
EX Heritage Jam, Dead Man's Nose - Stu Eve, https://youtu.be/6yEy9ripplk(2015.09.25)

Y. 32t MR

J7te dukr o=z VR %HM AR e ot Au|7t dAP o
2 A e A5 B Zad mE dEAley o]o]ES AE-3)
7% gtk wER 5 AATAgAE 29A 2 5 AlIAEE HY =
2 AAG Sol AAs7| = gt

[A} #l] 83 FFEA fEAA

23 FE5EANYork Municipal Cemetery) o=Zg A o)A 9 X]7]
A

U AR 2, 54 FdS Ayrbd Fdo ﬂhf} AR = A S g}
Hog H 2 93 EAd I FYe FAZTES 7FE &Aoo A%
o7 AT, 2u]Q rtol=9] g ol= Bdolgt & 4 YA}

2) AFA%(AD, HAl#EJ(Machine learning), B#3d(Deep Learning),
2118 Z(Algorism)
o] A

& A5 (Artificial Intelligence, ©]&} ADE ZFE] <1zt
= =
= H

AFHoZ T3 Aot} AldlE HAHII)A )

o o

AT

-
ety
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2 T
>
2
ol
o
e
M
o
e

Rl

7+e] A1 AW Y E 9 A (Artificial neural
S} =

3} A zdle] AW - FEH L Q)

wBHTAE okl AFAS(AD 7]Ee] AREE obA WA ®Th Al
ET FAORE plo|ARANEAY] EEs SN ZRA=
= Aol gk dolE Ag TzAze] FE&HAY, B Zrlx
= IBM $t=9] eAs 2 7he|='7h gl

[HE A}E]] IBM <& Ho]lA @8 olE(The Voice of Art25)

‘Hola oM ofE':= HId vu=HTZE W dyeF dtE
(Pinacoteca de Siao Paulo Museum)®] ts}d QT 7lol==2, <1X]
7379 (Cognitive computing) 71°5& AREstal Qlth. Heolg 714 3t
5, 7, Ado] A, 24 <14, A-AFH F52E, tgoldEa

=)
2 el A4 ol 94 7)%olth

rJ

20174 IBM2 &3 fteloly 2 Rl
g Ak, AF, JEY o v AEE st AlE, A=
et dlol8 wiold= Aldegitt.

olf T AT ES MR OR ‘HolAh @B ofE'= ARgARe] AF
HES 4 s Aotk AREAE AEstd WA IBM EFHA
(Bluemix) Za+$-=9] o1F A% An|Az Ay o] oojgl ARL o]

=

=<
*star, S+ API(Application Programming Interface)E E3 2 A

(
1o
N
il
i
i)
N
[@))
=
o

25) https://youtu.be/ogpv984_60A

_85_



7o

yfeldow gHst= A

rr

D

off

Behd Swle) 7297 wERE R Mol gt 3
on olE’ %A olF Fumey} u AueT wEpe HEa £x

7} 200% S 7Fskltt.

(2) HAl# 9 (Machine Learning)

HA Y & Oz VAgE oR AHAFEIE delHE 246k
SaR gt S A dA dEE dAsa AdE B
TEHE #FE g g ol fd HAFEI gEE F AEF &
adlF3 HolHE 9 dn

=
=
o
s

o
-
2
>
=
>,
v

ol
L
—|~

oo
[‘ O

o
=
Y

{o
o
=

2018 =5&w dish % AYY dish A9k 28 HES A
A= wd HelEE HAldds T SFHA7la, ol EdE Q=
=3 s e He AT E wxsglee)

O]

2] 2~ E‘r:/_a“(lnstagram) s 7%
A28 UEYIZY Q= W T3 ddd As5E HY 36,
2 gy ZPE Eﬂ/ﬂ%i—"r(Tensorﬂow)gr T2 A4
V3(Google Inception-v3 model)E ©]&3le] Sh5AIFTE o] 5 UhA]
t-SNE(t-distributed stochastic neighbor embedding) ¥i1|+= T
3 He A9ES 2xpdoe R ¢Fsta A7tstete] A SHAHE

Farsr.

°

god

i

26) Huffer, D. and Graham, S., 2018. Fleshing Out the Bones: Studying the Human Remains Trade with
Tensorflow and Inception. Journal of Computer Applications in Archaeology, 1(1), pp.55-63. DOL:
http://doi.org/10.5334/jcaa.8
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AdH oz MUY o A= & Ae] Fred 543
AAH A 2w PESte], B4 Aol AF 2y @l F9
2 e UE golth dE Sof TR 91X A4, WEw 194
2 g Aust B opAlsE AR W, Wye] Busta )
Amol AWE A7l ol olsh BaAd Aol

Hyn @ WA A Pede TG Boplq 9% A
= a79a g

2 A5

o >

&
=

[NE AHH] EF 7 AZE ¢4 (WODAN, Workflow for Object
Detection of Archaeology in the Netherlands)

20199 H2&d= T A9 #oly dHele s HHd dadss
ol&3stel 54 s As o IHshs A7t WEH AT

A A4S YEd @ = Utrechtse Heuvelrug® the Veluwe A9 ]
E

A=, FHt vk ol A Ade] ®Esa ek,

ol

Hed o oA E EFst7] fla LRt o® AR EE daudEs
CNN(Convolutional Neural Networks)2ld], o]

(Regions—-based Convolutional Neural Networks)=-

= wed oluAE ERAE ONNz 2 ofulA uelA Axe A

kil g g A

27) Verschoof-van der Vaart, W.B. and Lambers, K., 2019. Learning to Look at LiDAR: The Use of
R-CNN in the Automated Detection of Archaeological Objects in LIDAR Data from the Netherland
SJ . TJournal of Computer Applications in  Archaeologys , 2(1), pp.31-40. DOIL
http://doi.org/10.5334/jcaa.32
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AGEe WODAN(Workflow  for  Object  Detection  of
Archaeology in the Netherlands)e]2tal 3= YIAZZ9E 7|Esto]
#A HolHES 7l S5A17]1a, TAStE /e AS5HoeZ A

skt

Aapror Fos B #4 & AsoR FEshsH AEsigle
U, =7 9 by FHos A QAo

AT FF dold dolH dAg ¥4 T

A 8 92 f7 A R

ataL Sl

|

il

O,
of
N
ofr
N
>
Lo,
N
re
X

O,
ko

2, o FAE sEs)
S Z2adysty] 9
3 T2 AFEEE doj= FolR(Python), CAo], &AvtJava) 5o A

w3 AE okl o] 3t daregE

g At Eo] Utk B2 329 T = d4s dary

s, ) ==ol o A= e

b 5 AAl &5 HAstE HARE FAHI Ee A3 Fo] At
& ¥2 BEFd = K-means clustering €312]<, Markov Chain

Monte Carlo Methods (MCMC), Multiple Imputation (M) 4] &

o] AR ALY

il

e
&7

o

28) Christmas, J. and Pitts, MEJ. 2018, [Classifying and Visualising Roman Pottery using
Computer-scanned Typologies) , TInternet Archaeology 50s . https://doi.org/10.11141/ia.50.14

29) Tuncali Yaman, T. 2019. TA Model-Based Statistical Classification Analysis for Karamattepe
Arrowheads; . TJournal of Computer Applications in Archaeology, 2(1)s, pp.12-20. DOI:
http://doi.org/10.5334/jcaa.20

30) Field, S., Heitman, C. and Richards-Rissetto, H., 2019. TA Least Cost Analysis: Correlative
Modeling of the Chaco Regional Road System; . TJournal of Computer Applications in Archaeology,
2(1)a , pp.136-150. DOIL: http://doi.org/10.5334/jcaa.36
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3) dlo]g w}lo]d(Data mining), B AE wv}o]|J(Text mining)

s W ‘dolg mlold(Data mining)' 2 ™Al# gz}

HE &
FAkEl T % S glch ey dlolE mheld e HlolE B4 99 ¢
nYES BEATGE A FASRAT, 90 dehw As2 G5
o A%E EEet MY gag

Hlo]g mlolde Hlgloly 82 Y] Zo] AleEHE &= W
& dolHE RAstel BAGA HYYe e A W gol B

< &
th "9AE wlo]de dolE F 719 st #Ajol s Helgs £
3= Aol

o2 Bal gUd Aus BF ook 22T 4 gl ol e
e WUF B B, A S delHE PR - RHshEr)
2853 gk,

dolg - "H2E wlo]d & 83t Al 9= ADS(Archaeology
Data Service3D)9} m=+ tDar(Digital Archaeological Record32)7}
ATH o5 v 71 wEH Y S H3l ol &35kl
tlole] 9 "92E mlo|dS Fa FES Holy 5 54 HelHE F
=otal, w3k HopH= EReklv. E3k ADSe 4% Application
Programming Interface(API33)E T3l Aoz HEHOHE XA
st €833l

4) #}olr(Lidar)

Z}o]+= Light Detection And Ranging® °¢FAl=, do]A %3S &&
sto] WkALE] = o] A7} Eote e AR, 3, Fukar, HyF {3t o

31) https://archaeologydataservice.ac.uk/
32) https://www.tdar.org/
33) & Tz =z oEHolx & TR ARES 4= eE, &4 A L2y ooz}

xﬂ e 715 Alojshs Qg Ao~
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= e el A, v, G4 5o 0@ 349 HoHE H5ae
NS BT} ot 10604 TS 2] 98 AL HHow
Me olF, G/, 94 S BAse] /RS, AW 53, B
5% guss Boz fesn A2olE ASFANEAL 5§
49 FogoR s 2850

s golds Bahial So] 1 Alge T FAb
B BesA Qe dFAE AR F4 2w Fu e I

o Q2

Aol oz ~AEFR gujAlol= I Z A E(Stonhenge Riverside
Project, 2003~2009)7} At} 3A Zd= Iy [FAF GIS A 22E3Do
T g A= 54 Fo gold dHolHE Esetal v 5 B

>
§ 7oA o Bt 7S50 2abel BwE B85k qlok

4

golt & F3l FUT ¢ Jdve AL LY F2 vE, 35 F
=, %, el FAA, AAA, =2 Fo| vk AMI] AR
Arhol =717k eheFst fH o] selo] st

foldel 4ae A Al A Al
AR, =] wEa, &3 53] 7bestd 2D % 3D 5 o
3 AFNES 5T 5 Yrh gdolrE dwiyom 21 20,000 ~
o o

= b
EE =45y, x99 44 +15cm, &% +40cm=

A, 49 5 golEol Yolw AEW S| st sold

wAbg dolq W g @ delE A Ee B AFL
obsh Uil St 2 gelEol AHeE 1 Alelz Hofzk ool
A B3 FNE ofdlel AP et & vk EE FF F9 =

34) https://mapy.zabytek.gov.pl/nid/
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oloh 2e goltie] FHE U 5 BolZo] A Aole] A ;mEA}
o AYIT, W eltel Aoy UL Bl FrHel Holed
gorm ‘HolE glgorm AHHH=d, o &3 MY Fio] A =
e 549 FAT & An)
A 168. Lidar AF T3} A& =2 33} © Historic England
Z ] https://historicengland.org.uk/research/methods/airborne-remote-sensing/lidar/

AR, AHA L AT B A6 A 24T} e FRE @
23} AR AgA FaA} AE A wol mAlel ol g

5 AWelA eaw 49 27

= Aeth geldE o8k ATA
= 2P ool

, 5
o7k eAY o] o] g wel: Sgo] B}

03#

ol e Qo] §E Ui de g, 480 sz 3
(e}

(

Skl

ot @ BEAY) AAA APE, FuAel A, &9, A

=
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5o A48 AT 5 2 =
SR, Adsh HAY E2 5 ousd f99 A% ge TR
glofof @k goldE wedl A Sao] ohd FAL Helshe

H H
oW Bl E8H I = wd ]zl
3D Z®l=e] T/ 3D 2& B oA 3 G, °]E 3D =
HEZ 2183 ZTUEF AFE, 83 3D Rdy TS S

AL, OAY 7P B9 B AlEdold, BAE ZUY So] F2 3

&3taL St

4 A" Zelx Ao EQ fRIoltel A=
742 3D F'l=E 10%7 o) Mul&star
TF35). Hgk 3D FWl=E 2D BEUHE Hi, ZPEY dh= Zlo] oy
Hasdels &s 4 A 2 HAE gs) 4

7l=% M HAHGhost Project3®)

)
N
ko
=

co M
e FH
Ao
r‘O

o) A% = 49 SolAE 3D J1ES wr gEA Beew
e, Seviebst the R sk AbelE Avaw et g

35) https://pro.europeana.eu/project/3d-content-in—europeana
#Ad 9AF ¢ httpst//www.youtube.com/watch?v=o0BdgkkZLymQ
36) https://ec.europa.eu/digital-single-market/en/news/ghost-technology-leaps—-out-screen
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(1) 3D 27

=
A ¢ d=s dde vk dn B AR 5% 7
(Photogrammetry)©] wdste] dub ALz =2 H|f]e 5 2D HlolH
o4 3D onA & FE=T F Atk 7 R FH oA FE AREEH
I PdE A S8 T2 03S Metashape(7+  Photoscan),

RealityCapture, 3df zephyr, Recap &°] Tt}

3] ~99te Aedte] Ao $ES Eelslv 23
A JEE NEEHJY3ID, ==29o]9 Blueye Robotics® <
welo] E 23U (Trendheim) 9ol A Wb

A} 169, 5 =8 AFA 170, 5 =8 3D 20 |5

2] https://sketchfab.com/blogs/community/capturing—3d-photogrammetry—-using—underwater—drones/(18.9.2019)

B, ol ol d e 3D 2AUE A o Aua %
A

Eholt 2H 58 RE
sl opgel meh Thbe 2AUE BES) B oW Aol AFEA
UEEERK

oA ATEE T Gy garzo) AL Al Aol 2 B

— =B=

3}= Artec White-Light Scanner, Faro Laser ScannerZE ©|-83}o]

37) https://sketchfab.com/blogs/community/robot-photogrammetry—minneapolis/
38) https://sketchfab.com/blogs/community/capturing—3d-photogrammetry—-using-underwater—drones/
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3D 27 a T, fAe FRARe BE Huid UEE Ae,
D-Stretch(521:1%) $-8 ~ZESONE o &ald t% A@F ojuA

g susd YEag.

T 3D2NE S E =rk 7huE" e (Capitoline Museums) 9

A7 AES AEste AT} AUTHAO o F S5 ATFY e

4 ged, A7e AsEe AEow

S AMss ZRa9e @ Asdth of el EubHe)

+ Breuckman Smartscan-HE white-light scanner?} GOM
Atos triple—-scan$3 t}.

ol FI dAvEHL AR, de 23YA, 2T T ARE, 2
& 2Aista, aAse] A4AA4 d& W AdE sME AsoR
i 3}
A, AREEER A71E R g AJA ofyw SRl s
Aol BEs A AJAA 5 A AR dyeke d ASE
A7t =3

A2 tyxY =4 3(The Cuneiform Digital Library Initiativ
e)4D2 A AA 357 7|1¢e] AFEA HERY} HAUYE 3D 2y
S olg3sty yxdststa #E HARE YA u|xstal Q) ol &
3 ATFAES ofd AAEA Zg Y £xE - Asked.
3D =71 HeolHE wo® WY JE AU AE A E4ES
MAs] HolFErh 53 A et o] 4E5HA FE9 olnAE HX
Al JmoEA ol FEO AS 5A Al7]e] dFEIF AL A= A
Azl &4 Fo] wAEE g

0

P}

o

S E ofdEdd FAYE 2 S4ES 3D 27 HolH= 3

39) Walsh, K., Mocci, F., Defrasne, C., Dumas, V. and Masinton, A. 2016, 'Interpreting the Rock
Paintings of Abri Faravel: laser and white—light scanning at 2,133m in the southern French Alps; ,
Mnternet Archaeology 42 . https://doi.org/10.11141/ia.42.1
40) Banducci, LM., Opitz, R. and Mogetta, M. 2018, "Measuring Usewear on Black Gloss Pottery from
Rome through 3D Surface Analysiss , fInternet Archaeology 50i . https://doi.org/10.11141/ia.50.12
41) https://cdli.ucla.edu/?q=about
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S5 5 3D 24 /%S v /1% nEe] sud 2w ohjsh A}
Wl ol HAsA Rk GG U Ak AFolE U A8
CEROES

[0 oot <4 F1 XX M o2
30
O,

2]

=]

o CGaved) mAg A St wAdEe] FdAEy
AT ARE Y3 Ho H]gow 3D THEZS A& £ glt) od
A% Akl 3D ZRES 5 A A Prusa AlFS @ol AR&staL
Rnom, IYUE 7H53k A7]= 25~40cro]|th

+ 9k,

20154 ISISO Ao &2 AMAESTARR] Alglol En] a4 4do] 1t
At 2w = Oxg 1ud AL E(Institute for Digital
Archeology)© st E=dl8l, Futo] w]g] ¥tEF(Dubai’'s Museum of
the Future) &3 7] 50004 te] 3D 7HHgtE X HLste] 0]
o [ do o5 7E - HESFAT. 2 F 7P A HQd RA
#(The Triumphal Arch)& 3D ZHEZ HAE =72 E433

42) FaAHE 59 BigRepAl https://3dprintingindustry.com/news/3d-printer—bigrep—24745/

43) https://sketchfab.com/blogs/community/the-museum-where-touching-heritage-is-recommended/

44) gt §42 g Alglol fEu g AFE] B8 sfeh Alejoll YA, A4 7] A2 9 HE7] Tl oa) A
298 2~3417] ZrpAd] we] F4X), T8 T, Aol 5 §HEAIZ 19809 T AARESH AT A
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. (201611)45)

20164 44¥€ 1¥ 9 Egd27) Fgo Aoz AASA AL, o] F
olFA EHdH Zrjgle] MAELS ‘H3le A ow wE AHE, I
A=), Fao], W&, Aunl, FRAF-Z23 T 3] AAFHIZ Yt

a9 171, 3D TH"E Fve} AR AR 172, 3D Ty 2R
Z 2] http://digitalarchaeology.org.uk/

olgtglo}l wrEHLS] 4F miE: A (Castello di San Martino
dall’Argine) Z7ZtJe] "ozl #EE 3D=E HYste] Coobot of
3D-PR ZHEZ o]&3lo] 3D THESUTHE, &9 n] &S Hits)
I, A sl AR B2 H2A e dES HAg) el

sl olgdgol HE . B A A(Ttalian  Institute  of

Conservation and Restoration)o| A% ISISe] wZAo =2 3% Alg

45) http://digitalarchaeology.org.uk/media
46) https://www.digitalmeetsculture.net/article/3d-printing-applied-to—cultural-heritage/
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S

o} Zulg}(Palmyra)®] 247] =rf 2zZbd 9RE2 3D ZTHUE H9
A ZE QATHD,

I

(3) 3D »4d¥g

o] 3D o|H|XE WEE Aow F4 d}xE A

= i, A
A9 FohA Boltt ARUA g4 MEL ¥ Fz AgH

2 b el e, AR EFa g oA
olE}& o] g3t} Al BHAES
3D mue TEIWL B 198S tAdst Aol qlvk

3D Bdy Zrl=9] FHE 3D onX e} o] =, oA H
FEY fiAlelE,| o &g Aol A, HE |t 5& F3l 7daEH, 7MY
AA(VR)olY SH4AA(AR), =9F dHFH o~ Follx st &8
= 4 9vk. =3 &= STL, .PLY, .FBX, .OBJ, .3DS, .MAX,
.C4D, .BLEND, .GLTF & %3 2oz Azxym, 3D ZHELE
ascin=g

3D EHEE il AREete FE AREHE AR
Metashape¥} ReallityCapture’}, 3D 2271 d|o]H
Cyclone , Scene, ReCap i+ Meshlabe], 3D Rdz >z j:lo
SketchUp, 3DS Max, Blender o] it} =3l d= 32 So A
ArcGisE ol&3et+= 49, Z=a9 W 3D 7leg &8st FAd F

oA F e I7HEsRARE YA 3D HolHE FaFUolHE AlE

AR 8 FALR Ao ESo] @ 74x ),

7H4 ti53A <l AFolEE Google Art & Culture4d® o|t}y, +3&

47) https://www.dailymail.co.uk/news/article-4231386/Italian-teams-restore-damaged-busts—ancient-Syrian—city.html
48) https://artsandculture.google.com/project/openheritage
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CyArkAbsh Ab-2s Ezelt gisis dddstel A4 7o 543el &
= 2dY Bdste] ol & Alesta ok &
=+ 013:01]/\1‘; AEEX] g BAlo]l = X 2 A E(Stonhenge Riverside
Project, 2003~2009)= A 3D ey HolHE B 4 9

o o= A=e 3D WA

PO

H L gglo] EAMS 531 9= Sketchfab49) fIALo]EVE 9l

tlolg ¥ olyd} £33}, d<=, A 5 ok
= = #8582 AFstar Adrh. Sketchfabe
B =Y S A AA 4004 F HHES B A4 T3 Fdek

g R¥ YRSF & QA a, olF Lol o

wW
»,
o
iz
ot
inj
o,
i

i

I Jro maxtgEe 3D HolHE XKool =& 3DHOPY, 3D
ICONS Ireland5D, #8l= Z=2:E<21 3D Warehouseb2) o] St}

a9 173, 3D wae] By AA g g 174 26 3D wdw o
2 A %8 go=
https://www.nytimes.com/2016/12/31/world/europe/destroyed-by-isis—syrias—cultural-sites-rise-again—

in—france.html

49) https://sketchfab.com/store/3d-models/cultural-heritage-history
50) http://vcg.isti.cnr.it/3dhop/index.php

51) http://www.3dicons.ie/

52) https://3dwarehouse.sketchup.com/
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6) HE| Yo

Ae BgHor veE FAY ATEY

7ol A7 AFH 2y

So® 3ok HokolA g &
1

Hd 7)ol A o}
#

A Wewols 24e A A AR TEE 5 Ao

=
b Aol wEalgit 2Ax UE £ AR ves A9
MU enths 3D RUYe B3 BAH Ry B 4ER nel
FAL, G BE5E ADE 2EQDYS e Ygo] Bt

4, 53 <lEH o] ~(Immersive Interface)?] Al&o|t}. o] of
N ZEAE e} 3 A AES &Eoto] AR AAl el =
AT T+ v F4S Awste Aotk gaAel A= de AES
o] FAlst= AMIEX(Art&Music Immersive Experience)
& v Z2AHE 9, vy, 1 ol FAbskaL
HE A Algete] #EAE stow S =

o
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HA = AbgAA i er ARE FiE o] WA, H
well= BA=A-, B A A, Ak A IFEE Yl 5o
R AREAZE Adets Aol Soluhal dvh AbgAbE A7 A7 &

T 3

ds

A
S = 5 sF 2=
2y, 74 5= A9d = i, Ad

A3 22a7l= vhE I (Moesgaard Museum®3)oll = B X239
A A Z2AY, AHE s Y AEHE V)5 5 ook d A
A ¢t BEo] FEEHAES HARAY F& AMge WAE we S
=7 7 5% &l dAHANA AEH = AIS AT
StH, =d WERY A3to] "rEdo= toksk HEH o] FHE F 3|
Uo 5 dMEetAY, ~uto] FHIE ARES] EAY, HolA Fds B
AR B A sk 5 #EAo] AR FosteE A HAFE T
=] Ut

K

=5 Fdshe WAl DIDH|, RYE], =39, X234, =
IR, A4S aEAEE, vde] Hols, "Hesv Hol=s

oft
o 2o
a

Tz ge Ged AR A9e A% A%, AR o2 AT
Ad e B9, weEe] FES AsAY 1§80 g 4w
2 AR QT vlex vhEw), U sEwuw(9R
aHEe wE v 5 g

(1) DID(Digital Information Display)

TUH e FAFSE DID= ‘ARl Al ZsH(Information Visualization)’
of 7]&o] &= st=dojoltt. "EHA, g 29 v A& o], vy
of ¥, 71924 T vkt FR7F vk oA efgk TR =79
DID st=dloj&2 o8 714 B o s &85 glv.

53) https://www.moesgaardmuseum.dk/en/
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ZeAUE AN gdEd A% s PO, YA )
el A ol o] PoliA YAF & Aok EH wE BAw )
g wm A+ A By BH Gt £FL sjstel F)

a9 175, WY 2=2s Z2AL W ds)
Z A : Sysco Story Engineers © Hufton+ Crow

https://www.syscoproductions.com/case-studies/short-view/the-mary-rose-museum-revealed
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7} #H ¥ o] 5% (Pepper's Ghost) 71

=2 D-Day Story
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‘mwo

12}
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o] &3
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EE=

20184 9= AV AWARD

it
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SO 2=
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=
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Feafe 349 94ow @ QA onAn, $a) FwdlA HE

Fg-3te AS7t= 2EAVE o

¥0,
rr
£
rr o
—
O
o
w
(L
0>

LA EokllM = F2= 57 FEuAE At & 5= 9A
A HaEdolste WA o] Wol ARREIL Yt FHZole R
e GHoE ARete] FAol= 94 FHAY, HaEH ol E
1~4¥ & AA AL 7] S22 AFeles & BEu vgdeid €8
Ha ot

g =Wk v}2A(Roman Bath) Aol &= &S Ui 5SS =
2aog At vt 419 ZEAEE I W ZAoA H]
Fo] 3D oHA|7} FTE W v EES Addt. ol 58%

(Tepidarium, Warm Room)¥ &2 (Apodyterium, Changing
Room), 9% %(Natatio, Swimming Pool), AF$-1}2(Caldarium, Hot

Room)ell A=, Ab-1HE AU, XS Zobdal, vAAE B
BEE oo v ayeh @ Bl Fan glvsd,
AFQ 180, ERW A AY 1 AR 181 EROE 7 A 2

= A : SYSCO Story Engineering

https://www.syscoproductions.com/case-studies/short-view/the-roman-baths-tepidarium

54) https://youtu.be/Xb62Ejx5aEQ
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sl GAA AE 4 Qo dety o=z wrE3o] JEARY f&
2o FA o Ay, AR, 91A] AR TS HASE o= Alo] o] &
31, FHol= VR(Soundgate, Tour of Athens, Athens in VR,

Lithodomos Engage, Lithudomos Engage %)°|t} AR(Galma
Upsala, Artefact AR )2 45 EdEAY, &S AN o &
gl Aol A Fo] sl

3t9 Dig olgte wEdAS V|53
Alo] A o] At} o] ofZg Aol FE3}

ol A 9, v
Fol olE BAME WA, 9Re 29 wAd, el =uel ool
22 wad 2 5 vt

e Ao A= Bg AL of (Rl oAel A A Ab
< awan] 7]Ested], ol fEANAE 3 & F Ue A
U} ofFol= AWy WS £ow 1y @ Aol HEQY), o] of
ZY Aol S o] &3tH ARloly TS FITE b
e v= & ¢ ok ol& ofEHY] ofagt WA HY
Catalhoyiik 2a #5600 A A|gA o=z ALE-H ST

-

Arch-I-Scan572 ARMA}S} @28 oo A sjukst w=x}7] 2HE
ofZg Aol doltt. o= P= Hal A4 Z=AE(Innovate UK
Knowledge Transfer Partnership project)e] A& wro} A+ - 7
e =, d2HY 8 9 EHJewry Wall Museum)9] =Zw}
S| o= Skl

55) Uildriks, M. 2016, TiDig - Recording Archaeology: a review, , [Internet Archaeology 42; .
https://doi.org/10.11141/ia.42.13
https://itunes.apple.com/us/app/idig-recording—archaeology/id953353960?mt=8. Free app. Size: 22.8
MB. Version 5.0.2. Requires iPad with i0S 5.1 or later. See also http://idig.tips/

56) Taylor, J.S., Issavi, J., Berggren, A., Lukas, D., Mazzucato, C., Tung, B. and Dell'Unto, N. 2018,
"The Rise of the Machine': the impact of digital tablet recording in the field at Catalhoyik, ,
MInternet Archaeology 47. https://doi.org/10.11141/ia.47.1s

57) Tyukin, L., Sofeikov, K., Levesley, J., Gorban, AN., Allison, P. and Cooper, N.J. 2018, TExploring
Automated Pottery Identification [Arch-1-Scan], , "Internet Archaeology 501 .
https://doi.org/10.11141/ia.50.11
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AT fEeolde S8 BEVIE 9 oW
AdAsta O ARE dHEH olF fld L=
Hd 7lEo] AREE AT AdAs dd dEd 5

T

[¢) =
VHES AFAOR A5AA, 2 GIT 2o £AE AWt

8) AldlEe €(Semantic Web)

A Y $1(Semantic Web)2 HFE7F 222 AHE X5t
AHE AMEZ Fi BoWHAN Fo431 JFE Adste AAH A5F €
ettt Abgho]l ddo] ARE dHsta fHAste] AiE =E3

o
=
Y A FHE dAe T Aol

Faaatal Bag AdE 98 o AoEd EolA U BIH
A dolEE o o] mo doly BIHHAYS s T2 Al
=

& AlolEo] HolHE JrE a:

w3HAE EoF AR ET(RERERADE CIDOC CRM
(Conceptual Reference Mode)5®7} t}. o]= CIDOC CRM Special
Interest Group©l 2ol 7FE¥ o], 2006 ¥4 SO ¥+ 211272 <
ol At A" 7] #-E International Council of Museums (ICOM)]
T stoll &&HIL A= T AHFA TIFold. fHe B2 W=
TAH, Ay Fo] ol& AWlY ZHd A= &&ste], w3t
QRS wjBsta Fget=d AEska 9l

Jo
A=)

Ade o] o2 G2y ol (Europeana)s®7F 7HE ti A olw, of
gJol=4d|(Ariadne) AFo]E60) o}x|(Arches)fD AlolE =< fxd &=

58) http://www.cidoc-crm.org/
59) https://www.europeana.eu/en
60) http://ariadne2.isti.cnr.it/

61) https://www.archesproject.org/
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X (German Digital Library)62), = 223t tste] Foz A~
(CLAROS)8S}  29el ndlF =324 v&E 3 (Gotenburg  City
Museum) H|o]E] H]o]264) o] it}

[A} #l] ¥-E=39 b} (Europeana)

SRS ol Al 2 fd ARED) B TAE B A9

e gAY =APeR F9 4,0000 7 eHE, v

5o 2w 58797452 Ao] te UAY Zaxs Auzsa gk
B, vE, FE, A, 98, g9, nE A 59 ouX, 9iE,

ASE, B9, 3D Be) A AYI et best,
FrEvlohte] ezt o @ Aud Ao} g Ae] ohe
Wy q g AgE

ZF 713e HEHAE F3 S2"EE A
Zy 7139 dHolH &L F=3 ol do E1 29 (EDM, Europeana Data
Model), Linked Open Data(LOD)Z}t+= @Y 3 & afgo = -3,
A4, vigEo] ARGl A AEdEY. AREAE 9 EﬂO]Fﬂ(Lmked
Open Data, LOD) 2oz =¥ dEttolel(e]n x| x3HE A4
T aL, ol gk AT AR = HAE S8 G 7]HA

/\ olr/]_

H

dl

frEyoltE 2005858 EUY #¥ &3kt = T z=4
E(Communication i2010: Digital Libraries)el] <& 7]2% o] 2008
d oAA Hlom, o] thekgt MulAE FrhstH Aol ol2a ¢
ok FHtol= AlWE oA $s gt AL ®Ho]E], dloly wlol
g, dHEHdHelH A BA Vs 5=

Services ProjectsE F% %(2020d~)9

r

Europeana Generic

32 MY
5

62) https://www.deutsche-digitale-bibliothek.de/

63) www.clarosnet.org

64) Dana Dannells, Mariana Damova, Ramona ‘Enache, and Milen Chechev. 2011. TA Framework for
Improved Access to Museum Databases in the Semantic Web. . In Recent Advances in Natural
Language Processing (RANLP). Language Technologies for Digital Humanities and Cultural Heritage
(LaTeCH). https://ontotext.com/documents/publications/2011/ranlpWS-final_26082011.pdf
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[A} @] o}8]e}=(Ariadne) AlolE

ofgjol=] Ato]EE 5 MK I Aol ER, 237 =7t 4170
713ke] HolEl & CIDOC CRMS ARg-3he] &3hsh Alwlg 1 Apo]Eo]
th slE AlelE= 2013WH-H 1 AFEUE Horizon 2020 Z=
AES] dgog JfIEAom, o]F ofgol=y] Ee ~(Ariadne
Plus, 2019~2022)= ¢ 1gol=stal Au|2~E thdststal Sl

Slg AbelZel A 208 of7) st maLA, o]uA], A% o v
HelolE A%, £E 5 A28 Ao @ A4 5 ok 3w
o 3D 5 WFY vwre], BaaA FUASE Axg, 3D APE E
al

theFet AMu| =5 AlF-s)
[A} #l] 82 2(CLAROS) ¢ AlolE

S E2=(CLAROS) fIAOlEx= #4 3 ofAlo} dd o) 1=
21 FES Hol T2 YAolER, &A¥E ¥ e-Research
Centreoll Al o] A+ 7|3 R a7 J4& &3 =%
SotE 2~ AfolEs AdE ¢ 9 "Wy =l V[es ARESte] oY
713e] = oF 29 oo g ARE HANE & U

2008 7NEE o] AlolE= wEH, AlV], & HEY, ARG =
|

A% T, A AR S NEA Aug AFAch Adg 4 )
2 AHEE 237 BEE, AolEx wad s2H FEoAW 3
G 7142 A8 Ao F2F wath Savsy TR, ALY
AT B OFH /EAF FEOR Fold o] Alo|EE FE ¥ F
ARE Foh AA B BES WHE A BEZ Wk @Al Al
Bt ASHoR A, guelE Fo gt
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