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E::E::. According to the United Nations Educational, Scientific and Cultural Organization (UNESCO)

" “cultural heritage is our legacy from
the past, what we live with today, and
what we pass on to future

generations”

United Nations Educational, Scientific and Cultural Organization (UNESCO) [Online]. Available:
http.://whc.unesco.org/en/about/
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O1 NPOOPATEC €EENIEEIC OTO XWPO TWV TPIOOIACTATWY TEXVOAOYIWV KAl TWV
METPNTIKWV OpYAVWV O€ OUVOUAOMO WE TIC MOAUWECIKEC BACEIC OEOOUEVWY,
Ta M'ewypagika Zuotnuata MAnpo@opiwv Kal Ta Yyneiaka dikTua uynAwv
TAXUTNTWV Kal TIC TNAEOPATEIC VEAC YEVIAC, MPOCMEPOUV CNUEPA
KQIVOTOUIKEC OUVATOTNTEC YIa TNV OAOKANPWHEVN NEPIYPAP TOU
NOAITIOTIKOU pac anoBepaTtoc. H oAokAnpwEVN wn@Iiakn kataypadn Tne
MNOAITIOTIKNG KANpovouIac €ival pia noAudiaotaTtn d1adikaoia kal Tautoxpova
€va noAupeTapBAnTO npoBAnua. E€aptaTail 1diaitepa ano tn guaon Tou
OspaToc kaTaypapnc kabwc eniong kai anod To okonod Tn¢ kataypaenc. H
OAn diadikacia nepiAapBavel Tnv TpIodIA0TATN YNQIONoinan, TV CUAAOYN
(PUOIKWV Kal XNHIKWV XapakTnPIoTIKWY, TNV TUNOAOYIKN Kal I0TOPIKN
nepIypagpn, TNV WYnPiakn ene€epyaacia, Tnv anobnkeuon, TNV apxelobeTnon
Kal TNV avakTnan, TV avanapaoracn — onTikonoinan, Tnv diadoon Twv
OedopEVWV aUTWV KaBwe niong Kal Tnv avanapaywyn.
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E:?. The Cultural & Educational Technology Institute

e 1998 Founded in Xanthi, Thrace
e People from the Engineering Dept. D.U.Th.
e Under the Ministry of Development

e 2003 November, it joined “R.C.Athena”

®

2007 — CLEPSYDRA - Digitization Centre of
Cultural Heritage

e 2008 — New Building (Complete Sept. 2010)

PRINCIPAL OF OPERATION

The aim of the Cultural and Educational
Technology  Institute (C.E.T.I.) is the
strengthening of research and technological
activities and the application of new technologies
to the sectors of humanitarian science and
culture and to education.
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TOU TTONITIOTIKOU aTTO0£UaTOg

= [TpoEKUYE N avAyKn IO CUVTOVIOUEVEG TTPOOTTABEIEC ATTO DIAPOPETIKA
ETTIOTNUOVIKA TTEDIQ

AvVOpWITIOTIKES
Emornueg

TexvoAoyieg
lMAnpogopiag kai
N'vwong
(1.C.T.)
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% “ACTIVITIES

Ko’
29
.'" v' Study of ancient pottery and monuments of art dated from Antiquity to present

| v’ Partial analysis of ceramics (dating and composition analysis)

v’ 3D scanning, archiving, retrieval and presentation of cultural objects,

monuments and archaeological excavations
v Multimedia Databases MPEG7 compliant

v’ GIS system
v’ Content retrieval (Audio, Image, 3D)
v’ Adaptive e-learning environments, learning objects depositories and teleconferencing




«Digitization Centre of Cultural Heritage»:
«CLEPSYDRA» wg R

Athena Ressarch Center

3D WWW INTERACTIVE PRESENTATION OF CULTURAL HERITAGE




pleseensh Laboratories of Archaeometry and g,
Analysis of Cultural Objects r
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0% Means and Ways to Record Cultural Heritagg: "=
o
o

o ° Text description of a monument

S ¢ Art Work a painting , a drawing

QO

o’

=

N

* Photograph A set of 2D images from
different viewpoints

o * Video

=

3

"g New Technologies : 3D Representation with

a Computer
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, “o." Defining 3D digitazation
)0
00
rf;_:-‘ Any process with:

e We obtain coordinates of three-dimensional geometry from a
given region on a surface

e We obtain information on a 3D texture from a given region on a
surface
e Color
e Microstructure
o Texture
o Composition




§ 3D?

e\Why 3D?
o It is the way we see .
e It is more natural
o [t provides a complete description of the objects

o\What is next? Excite more senses
e The feeling of touching them
e Virtual environment - Virtual object
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~;2.** H BiaBEoin Texvodoyia:
¥, 7" MeBodol 3D yneionoinong

Tsxv(még 3D wn(pwnbl’,ncng
Kbpota gotog
F=100 £¢ 1000 THz
S

Qe

HodnTkég TeVIKES
3D ynoeromoinong

Zyfqpna and dopnpévo @OTIGNO Evepynrikeg T:ng‘ng

Xypo amd 6lAOVETES 3D ynowmoinonc

TyMpuo amé 6TEPE0POTOYPAPToN T— B ——
Zyfpe oo Kiviion pryovoroinon A&iep XPO\"““l ROEERIS)
Yo owé QMTOoKiooN T“X‘)ﬂlﬂfg (p'o)‘rog
Yypa amwo ven & ovvoyng Aélep
YyMuo amwo QOTopeTpia EEEEEEEE——

Xypo amo petaforilopevn gotiocn OAOTPA®IA

XyMpoe oo oK
dPotoypoppeTpic
XVOTNROTO OPNS
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%o EvepynTikeg peBodol wn@ionoinong:
[ M 4 4 4 4
' SuoTruara npoBoArc akTivwv A&iep

Zapwon Pe akTiveg A&1lep (laser triangulation)

e MpoBoAn d€oune N poTiBou akTivwv AEIEP, aViXVEUOT| TOUC Kal EPAPHOYT YEWUETPIKWV OXECEWV
TPIYWVOMOINoNG Yia TNV avayvwpion YEWHETPIag
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E:E:: Apxn MeTpnonc AnooTaoncg =

C®B1,5cm Kamera / CCD

180-74-83=23

A 25cm

Laser

H oyéon ToOv nuitovev

A _ B _C _ A5 _C
sin23 sin74

sin a sin b: sin C
~ 25 xsin 74 == C=61,5cm
sin 23
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24 %% NaBnTiKeG pEBodor:
B XA ario OOUNUEVO QWTICLIO
L)
Koo'’

.':" ZxNnua ano dounpévo wTiopo (structured light)

MpoBoAn xpwuaTikou (i} ox1) poTiBou, diodiaoTaTtn
PwTOYPAPNON KAl avayvwpion YEWUETPIAc ano TIC
NapapopPwWaoEIG 0TO HOTIBO
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bgeret 2

2%+, NadnTikéc pebodor:
) 2Xnua aro oIAOUETEC

ot

"y

Zxnpa ano oiAoueTeG (shape from silhouette)

MoAAanAn diodiaoTatn pwToypagnon dUo PpACEWV Kal
avaKaTaokeun YEWHETPIAC and NoAAAnAEC OIAOUETEC

W Rankas; BT
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NO : Itisin its infant age

However many countries invest in the three-dimensional digitalization
of their cultural objects

Italy — (Firenze Rome), France, Malta, Egypt and recently Cyprus
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"’ Complete three-dimensional (3D) recording of cultural content (objects, monuments,
etc), is a multi-dimensional process:

e

Digitization in 3D |
N
Processing & Storage of 3D data Algorithms
N A
Archlvmg ] Management & Retrieval of 3D Hardware
data ;
> 4 e BaCE
Software

Visualization & Dissemination of 3D data

Repliqation & Reproduction of 3D data

Processes involved in 3D digital recording
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) Conclusion A

%" 3D digitization is a multi-dimensional process, that depends upon the
nature of the subject as well as the purpose of its application.
3D digitization involves:

e Digitization

e Storage

e Archiving & Management
e Visualization

e Replication/Reproduction
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':' e Anpioupyia NOAAANAWV YN@IaKwV avTypapwv
: e JUOKEUEC NOAAANANG WNPIaknG avTiypaPng
CD ROMs
DVD ROMs

e Anuioupyia QuGIKoU avTiypagpou
e JUOKEUEC TPIOOIAOTATNC EKTUNWONG

EvanoBeong uAikou
>TepeoAIBoypapiac

% . .

Epsuvnmkd Kévtpo ABnva

Athena Ressarch Center




‘
o ©p0%% 3D Theatre (4D?) Athena Researth Center




Epsuvnmkd Kévtpo ABnva
Athena Ressarch Center




- -
S .0:::'
P 0%’ .::: >
9 0.9
.'. ®_9.% Epsuvrmkd Kévtpo ABnva
®. 0.9 e
] Athena Research Center

%2 Auto-Stereoscopic TV
High Definition (HD)

S e

'-r.-—-w

3D Viewing without any optical aids
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(PAKOEIONC PIATPO

Left oo

H eikova XwpileTal o KABETEG OTNAECG OTIC OMOIEC CUMMAEKOVTAI O1 EIKOVEG NMouU NPoopilovTal yia To apioTepd Kal To dEi PATI. To PAKOEIDEC PIATPO DPOHOAOYEI TIG EIKOVEC
QUTEG OTO AvAaAoyo [ATI, dNUIOUPYWOVTAC £TCI TNV Weudaiobnaon Tou Badouc.
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::: H THAEOPASH SE AIFA XPONIA AMO SHMEPA

l'-.n:

." "AEITOUPYIKA XAPAKTNPIOTIKA
e YWNANG noioTnTac €1kovag kal nxou.
o AU@IOpONN ENIKOIVWVIA.

e MapakoAouBnon npoypappcmov KaTa anaitnon Tou xpnO'rn, XWPIC
va OeoPEVETAl ano Ta XPovodliaypauUaTa TwV EKMOUNWV.

e Alapavn ANWn TNAEONTIKWV NPOYPAUNATWV ano dlIapopeTIKEC NNYEC (
web TV, dopu@opikn, niyeia KAm.).

e [MTOAAEG €MIAOYEC AOYW Tou XapnAou KOOTOUC WwnNPIAKNC Napoxne Tne
nAnpo@opiac.

e AeiToupyiec H/Y (internet, ene&epyaaia keipevou, IKOVwY, BIVTEOD,
naixvidia kAn.).

e dWVNTIKA Kal ONTIKA NAPAYYEAUATA PECW TOU MIKPOPWVOU Kal TNG
KapEPAc.
 TpIGOIAOTATEG NAPOUGIACEIG
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:E' * The New Generation

W

e Combines the worlds of TV and

Informatics

e Information age (computer with broadband internet)
e High Definition TV

Interactivity .
e (Creative entertainment

U

e HOLOGRAFY
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-::: " HSYMMETOXIKH THAEOPASH
)

e JUVOUAOHOC TWV XAPAKTNPIOTIKWV KAl anod Touc 2 KOGHOUC.
e ALIEON CUUMETOXN TOU XpNoTn - TNAEBeaT.

e AuvatoTnTa dnuioupyikng dlackedaonc.
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» "EEunva nepIfal\ovTa Kkai
Texvoloyiec — Aiaxutng Nonuoouvng

(AMBIENT COMPUTING)

g

E€apavioe Tov unoloyioTn

AOpPATEC OUOKEUEC OTOV NEPIBAAOVTA XWPO

'EEUNVEC Kal PIAIKEG OUOKEUEG GTOV NEPIBAAAOVTA XWPO
Ao@aAn ZuoThnuaTa

YnoAoyioTikn) Nonuoouvn Katavepunuevn yupw Pac



oSostiiy &
2%%% ﬁ:l:t' : oo
-::_'i“_"_'.-f_f-:- 020 . Epsuvnmks Kévrpo ABnva

0..%" Example 1 — Objects

* @%  Method: Shape from silhouette

§id e
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NN-search

L 1 | Il®ss] | ]|
high dimensional high dimensional
3D model feature vector index structure

<7xml warclon="1.2" encoding="122-835%-1" >
- abpeny? amlne="htlp: / fwwew mpeg 7. org /2001 /MPEG-7 - Scherna
®mins;xsi="http: / fwww w3, org/ 2000/ 10/ XMLSchema-instance' >
“LzzcriptionlLinlt x5 itype="DescriptorCollection Type' ">
<Filelame=cars.dml< /1 lekames =
- <Dasaptor #5i byoe="Shape3DType''>
ZAUMmoerDiEirs = 100-</nurrber2iEins =
<hitsFetin>12</kitsFardin-
chpectrum=0 1264205308 103 11 14 1436 18 20 24 32 65 57 83 83
1181

3
134 467 256 F32 302413227 16251220 16811813 11813679 166 10
FRLIIVE8960699 1011 12 12 1320 1520 28 26 40 44 44 72 100 66
FI0Eo6q0

G4 0o GG DY 2G4 L2 2L 202G L1 T3 111 16 122 10 . .
2 /Spectrams
'\'-CF"E.'EJ[I-.'-::. ilees= 111 Vo /PlamaSurfaness MPEG7 descrlptlon
<Sirgularsurtaces>2 1< ssingulsrsutaces
< Desriptar>
- <Desaiptor ¥si yoe="Poroeptual3DShape’ >
< numoerDiflodes> 4= /nunberorodes =
= RitsParstiribote =6 B isParatiribube =
clsadiarent=> 1 00 1 1 0</TsAdiarent
<Wolurme> 18 21 23 0 NMolures>
SCenter ¥»13 31 48 24 fCentar x>
<Center_¥V>31 31 31 31</Center_Y=
zCentsr_Z=31 31 31 33=</Center_Z=
aTrans=frr 140 31 63 32/ Transrm_1s
<Transfonm_2=>62 63 31 63</Transtarm_2=
=Transfonm =32 32 28 31=/Transfonm_3=
<Transfarm =82 59 372 63 </ Translarm_ds
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. ﬁﬁrﬁ%" Reconstruction from fragments Athena Research Center

Axial Symmetry

o

- .w-'w

DEMO 3D



% 3D Geometry, texture and
composition analysis

- aabumes EE

Example 3 — Objects
3D kai GIS

0 Aercad - Caltaral ard ik

Argicn o Infmezt

Weer Bl L

lHl_l

Epsuvnmkd Kévtpo ABnva
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Chamical Companttian Hardrann
si0e AhATE Hardnacs 5
A0 154400 Srale Mok
Fez0z0.17%
Mzl 0.62% Filnareqicsl Companitian
Kzl 1.44% Cwartr Rt
Caldl 1.4
Feild Callcite 41%
Tid: N.ER%a .
My 3.7 1% Daolomite 5ty
Mndd 0,13%
o Q.60 ppm Faldspars = ikt
n 105U
e Phyllusilicates ity
r 1#.43 ppm
Ha GG ppm Crnanic mater 20
ar 522 ppim
wrthar Tachicall Parsmatan
Loss of weight 176
water ahsnrptinn caparity 14,758
Dativeg
Drelermined Ayge SO0 Bl (4 f-125 years)
Method IThermeluminescence
Purosily 1%
i Pl s Oibj=ct Tlped chrsrsare: Digternn [Lesd lwn reoiniz]
Top | Eaion | FediwaPudd | Heapl
Wi
Lt | Rt | B [y

Fion: I fiack



3D GIS query?

Show the points where Fe,O,
is more than 3%

Epsuvnmkd Kévrpo ABnva
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Example 4— Objects

Icons Epeuvnkd Kévipo ABnva
Athena Research Center
Texvikec MeAetnc
AvaAuon emaywyLKa
ouleuyuévou
AvaAuon ATOULKAG nAdopatog (ICP)
Artoppodnong

DBopLopog
Aktivwv X (XRF)

Yypn kat Aépla
Xpwpatoypadia

VW&W@W// . i e

Tploblaotatn
Pndlomnoinon laser
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Aloroinon — Ataxeipton YAikou

Xpwpatika MNMoAudaopotikn

debopéva, QmoTUTIWON,
daopara dedopeva
OVAKAQOTLKOTNTOG OVOKAQOTIKOTNTOC

3D povtélo

Opyavwon og Baon Asbopevwy

Avarmnrtuén edbappoyng dtaxeiplong Kot

ipo oA

Edappoyn G.1.S.
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.' ) S XpwaToueTpLkr) AvdAuon — Athana Rescarth Ganter
' / 2 / - I I’
.:1 Qaouatopwtouetpo Konika MoAupaouatikn AvaAuon -
.’ | J4 ’
\ -:- Minolta MoAvpaocuatikn Kauepa MuSIS MS
()

AvaAuon @dopiuou
3D Wnetomoinon - Arius 3D Aktivwv =X (UXRF)

Foundation Model 100 laser
scanner
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Actual monument |

«

Example 4 —Buildings
Method: Photogrammetry, Empirical processing

Photo

3D reproduction

Epsuvnmkd Kévtpo ABnva
Athena Ressarch Center

Temple of Agios
Vassilios, Kelefa, Mani

Temple of
Episkopli,

Stavri, Mani
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Field work ...
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Possible representations of the 3D model (outer & inner parts shown)
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% ““,Examples - Monuments
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Click on images to see VRML representations of the models

: Video 1
Video 1 Video 2
Video 2 Video 3

Video 3 Video 4
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+ cExample 5a: Virtual Museums over Internet il
]
be
.;.ﬁ. é T—
5‘.@!‘-?5-; = Eirovike Mouoeio ELnvixwy MepaSomarusy Opyivuy
[ . .
[ ) o' | H bk | mapoBoome poum e

Exconm ouorte fapadomain £ Ao Opyé

ToCROUNE RIS Cingmoucs NS C10 TAMGO 10U Sovu

3 EREO IR LIOLHTERD TN - Do phegrn Edomnes Eppodciind Moudeic e

Y B M ome hemired o Mo b oo B mobamrs

Trgwccrdse (INETAMHNE
AV RE] CITONOLIEIYOACKY [ BURIIES MROLKROR
DUNTIES D) TREQEC 0N TPRIDNETTON MATEOGOIT; 400 [l
Ariendoy TI0g0e o v 7 ilo) TS BusninnTo; wor
TER WA ot TR OISl TIOR PR 1 ) O Sy
OB K0 1) T |10 0 o gD BE v aine
oy eTH R T e T T TR T L

R Tou deBaciiion

Enyopuameiuc B 1o K. Tramyaoinmy Mo, fiamo
PR TN KO KTOERCLA | MOpO0 CRELA UOUTREY
St wn 1 b 100 A MATIGENE e B R

OO TIU B0 17 TGO WS T Ko ST 100
0 U,

Tamejaun = gpropn norfnpers cion and m Pk wa el our
Avurprsmaii “Erirmd Jokd oo topma”, oo,
Enfbommod, Moo " i, - S50, AFwa, 156 SE0-EM -006- X

Movosio Movowkav Opyavov: http://www.ipet.gr/momi
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Chcking on a screen under an

hizp:

instrument pops-up the
information page

waw, Ipet.gr! momd  models SRML galdawr| - Microsoft Intzrnzt Explores

http:/ fwww.ipet.gr - H TKAINTA - Microsoft Internet Explorer

H FKAINTA
O 70mog autég Tou agkauAed, Tou ofjuepa Tailetal kupiwg oTn Makedovia kai Tn Gpdkn, makiotepa mailétav
kai aTnv GhAn nreipwrikn EAvada. Aéyerar ykdnma, ykaida, yaida f kavta. OTidyveTan ouviiBuwg ammd exeivov ou
v Tailel ot Sidgopa peyEBn kal amotehgital amé To aoki, To emaTopio kai 0o aukolc. O Traiking TG ykanTag
MyeTan »,rr::uu'ncpr]g YKaIBIEPNG, YKaDApNE, ykanTaring kai kanTaring.
oU 1, Topdapt, Beppd f kdla, 1oylouv 611 Kal OTny ToapTIo0va OYETIKG jE
)G T parog, v Katepyagia, To déoiho, T ouvipnon kal Ty emdidpBwaorn. Tuvibwg, dnhadn
KPpNOIo | n€pu11 FIII'ITIFIIQ f] plq,]lllll Kal oTIavIa 'ITFK lPuII'l . To & prpl] '|'|'p£'|'|'£| va £ival ohd W'WF'” Kal I.P,\‘.:l
CATEPYCTIA VI Val P OCTTITE Kal va £ival jaako Kal
aompo oTav 4;Ep<]|:|£|_ Manmn_rhcp { ,.pr]cnpn_rm_nu_u_u:rm, 10 éPpiokav, kai &épua yaidoupiol, yia To péyebog
kai v avtoyr Tou. H ykawTa eivan yevika peyaklTepn ot O WE TN VNOWTIKN ToauTiodva.
Ta efgpmiuata ¢ ykawTag, To emoTopio kal of d0o auhoi B¢ Dévovtan kareuBeiav oTo aoki
olovial, To kaBéva, oto kepaddpr, wa Paon amd ko A kokaho (kEpato) pdv oTo aoki. To emaTtopo, évag Kuh 0
«6¢ owhivag amd E0ko, kokaho f kakdul am To omoio QUOGE! Kal yepilel To aoKi e afpa o yKawTEpNG, £4E PfKkoC — pali ue To pépog g
E0hnng 1} kokahwng Pacng mou eival £fw amd 1o aoki - amd 12, mepimou, fwg 20 ex. kdmote. To ematdpio Myetal puadpl, puoepd, GUOOAATNG,
(oucKoTapl, puTol, viouyidho, vioudho, TimTivi, kAT H PakBida wou epmodifel va pelyel o aépag 6Tav o ykalvTipng oTauardel va puadsl, Aéyetal

TIETGAK), aToT, Amrdho ) Mémka, kamdarae, [aketody, kAT
O dlo auhoi, 6wg GAMOOTE KaI TO ETIGTOHIO 'I;ju'rw"rm ano ﬁujq‘u:rm f0ha, ouvnBuwg amd apuydakid, kpawd, Bepikokid, TG, k.a. O

Toupap A { , Coupvag, Tapay <
TIPS VKT, TO khm. O @hhog auk G, £ival yia T ueMudia ko €xel ouvrBuwg 7 TpUTmEG PpooTd kal 1 Triow fi 6+1. Eival
i | i, 6 MIKpR Kol Ghkhote peyakOTepn Tou yupilel kal oynpariCel appAgia ywvia pe To cwhfiva Tou

(t0mou khapwétou). O Tplmeg atov KUAWSpIKG cwhnva Tou aukol eival o ion, oyeTkd, améaTaaon n pia amd Trv ahhn. Aev Egouv Guwe TIG idieg

BIa0TATEIC Kal quva Siagépouy OTo O¥fKa TOUG: 01 peyahec eival auyooynue kal ol MIKpEG aTpOyYUMEG,

Mikpéc Tplme, pia i d0o, Tou dev mamolvral ToTé amd Ta dakTuha ahha «eival ) p W auTég oy T{apapa kal To {oupva, avoiyovtal

guyva oTa Thdyia g yupioThg ¥odvng fi oTo kamw pépog Tou idou kuAwdpikol owhfva Tou aukol. Mia pikpr aTpoyyuki Tplma avoiyouv

cmiong ouyva peral e SedTepng kai Tpimg, am Ta kdmw, TplTag, aTo miow pépog Tou iBou kukivpikold owhfva. Trv Tpdma autr Tnv
TolEl 0 yKaimiEpnG, FouhivovTag Trv Tie pu‘n‘n_rTs pn il )m,r: HTE pn pz Ke p| Y10 va aTol r]rr£| T0 OWOTO Tovikd Tou Uwog o pBdyyog Tou Givern

@ ® Internet

Clicking on an instrument pops-up
a full scale VRML models

See an example instrument VRML model
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Natural History Museum of the Lesvos Petrified Forest

Click on images to see an Interactive tour Video
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#.%" Example 6: Digitization And Archiving of Archaeological Sit&g® ==
The Karabournaki Case
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« Remains of a settlement including harbor and cemeteries
« Late Bronze Age to the Roman times
« Flourished during Archaic times (7"-6™ cent.)
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Athena Ressarch Center

Archaeology is based on systematic collection and 5
analysis of data through excavation and other forms =
of field-work.

« Recording
 Management
« Visualization
« Dissemination
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:':‘ KARABOURNAKI I The excavation site E
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0’ T The excavation I »| Grid — Topological map '}—» Trenclie;hoigstches I

—> Findings !—> Ceramics §—> Categories of ceramics l

FINDING !
Conservation I'
Profile

Sketches/Photos

| 3D tructi
Trenches l > Select on map E& reconstruction

A 4
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Chemical analysis

> Archaeometry data
Search H“i AD-GIS

Presentation !l
Presentation by criteria il

Search by e
date/trench/keyword

Select E
> Search i—l
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Excavation notes i
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Data structure
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Comination of photogrammetry and laser scanning
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:'E:'i';::' & Virtual tour in the Old Town of Xanthi
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