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O apxieniokomnog KuptAAog I’ kaAel to 1931 tov kKaOnyntn Newpylo Zwtnpiov
yla tTn HEAETN Twv Bulavtvwv pvnpeiwv tng Kompou. To AeUKwUA TOU

Zwtnpiov «Ta Bulavrtiva uvnueia tng Kumpou»

TPATMATEIA AKAAHMIAC AOHNON

NTINA MNHMEIA

T A.Corhpoy




To 1936 ixav cuykevtpwOei 112 elKOVEG o€ Tpilal SwHATLa 0TO0 ZUVOSLKO TNG
ekkAnoiag Navayioc Pavepwpevng otn Aevkwoia yia tTn dnuovpyia

Bulavtivou Mouceiouv KUnmtpou




O Apxlentiokonto¢ MakapLog
" ne eykOKALO TOU To 1965
{ntel ano tou¢ Lepeig va
erutpePouv otov 'Edopo
Ap)oLoTATWYV va
Kotolyp A EL TLG apyOieg
ELKOVEC KoL val SwoeL
odnyiec ya tnv ouvtipnon
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H Toupkikn €1I6foAR oTnv Kutrpo tTou 1974 ATav n amapXn M0 CUCTNMATIKAG
EKOTPATEING VIO EEAAEIYN TNG TTOAITIOTIKAG KANPOVOUIAG TOU KUTTPIOKOU AaoU
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Bulavtivo Movuoeio kot Mivakodnkn
16pUpatoc ApxLentokomov Makapiov I’
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Acvutépa Mapovuoia (apy. 16°° au.)
Avtipwvnty, Kaloypaia
10 1974)




Asurspa I'Iapouota (apx 6°U olL. ) Movn Avucbwvntn,vKa)\ovpata
(mpv to 1974)




Pila lecoai (apy. 16° ati.), Movi Avtidpwvntn, KaAoypaia
TPV KOl JeTa to 1974



Pila Isocoai

(apx. 16°" ail.),
Movn
AvTipwvnTn,
KaAoypaia
npiv Kai HETA TO
1974







Tae Cyrrus
INSTITUTE

Virtual and Physical Recomposition of Fragmented
Ecclesiastical Frescoes Using a Photogrammetric Approach

'‘Dante Abate, 'Sorin Hermon, ?loannis Eliades

and gy In ay

RESEARCH-TECHNOLOGY-INNOVATIOCN

(d.abats, s.nermon)@cyl.ac.cy
*The Byzantine Mussum, Makarios Ill Foundation, Nicosla, Cyprus
loannissiiades@gmall.com

Center (STARC) - The Cyprus Institute

The Church and its Frescoes

The octagonal domed church of Christ Antiphonitis monastery in the Kyrenia district (Cyprus) was originally decorated
with frescoes (ca. 12 —15% centuries) along its interior walls. Following the 1974 Turkish invasion of Cyprus, the church
was looted and its frescoes cut in pieces and sold to the black market in Europe. Thanks to the Cypriot authorities many
fragments were repatriated and are currently studied and exhibited at the Byzantine Museum in Nicosia. The described
below 3D digital documentation of these fragments and the interior of the church were instrumental in assessing the cor-
rect positioning of each fragment along their original wall and an assessment of the amount of missing frescoes.

THE LasT JuoGmeNnT Fresco BerFore (left) AND AFTER THE
Loomine (right)

The Photogrammetric Surveys

Each fresco fragment was documented by means of photogrammetry,
in order to obtain an ortophoto (rectified image), to be used for the vir-
tual re-positioning and scene recomposition of the parietal decoration.
Consequently, the interior of the church was 3D documented using sets
of digital images from which a 3D mode! was obtained. The later served
as the basis for the virtual scene re-composition and assessment of the
missing parts.

3D MobEL oF THE INTERIOR OF THE
CHURCH

FrREscoes FRAGMENTS WaLes

Nikon D3X camera Canon 600D camera

Ground Sampling Distance = Ground Sampling Distance
(GSD) Tmm (GSD) 02 mm
72 Fragments 2 walls
PHOTOGRAMMETRIC SURVEY AT THE Byzantine Museum (left) anp ProTo- ORTHOPHOTO DATASET DETAILS

GRAMMETRIC CAMERA NETWORK OF THE CHURCH (right)

Orthophotos Mosaicing and Surface Analysis

All orthophotos were imported into AutoCAD environment for a correct alignment within a unique reference system.
Cultural Heritage experts contributed to the final recomposition pipeline, by identifying matches and positions. For a
better comprehension of the visualization outcome, frescoes were visualized in true RGB values, while the reference
walls (at their cumrent state of preservation) appear in grey scale. The southem wall (Tree of Jesse) was virtually re-
composed from 32 fragments, while the northemn wall (Last Judgment) from 36 fragments.

OrTHOPHOTO MozaicinG TREE oF JessE (left)

LasT JupemenT (right)
Omainal | STewrcd RecovertD Missiwo
Sumrace | SuRrFACE | Sumrace | Sumrace®
Last ]
en | 17 sqm v 5% .64Ssqm. 28%
TREE OF JESSE | 15.78gm |  45% 3.6sqm 23%
"AFTER
VIRTUAL
RECOMPOSITION

SURFACE ANALYS!IS AND ASSESSMENT
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1. Awpovpeva Jwpatibia  (PM10): Ztov Xwpo Tt PBBA0ORAKNG Ttou I8pUpaToC
napovctaotnkay, oxedov KabOoAn tn SLAPKELX TWV WUETPHOEWY, UPNAEC GUYKEVTPWOELS
owuatt&ak(bv PUTWYV. JUYKEKPLUEVA, TO OVWTIATO ETUTPENTO OPLO  GUYKEVTPWONG
aLwpolpevwY owpatidiwv PM10 eivat ta 50 pg/m?3, evd) petpridnkav 73,6 pg/m? (15/1/2018)
263,3-ug/m?*(21/2/2018)




2t1G 4/4/2018 6mou Kat €yve KaBaplopog Tou tdmnta ta cwpatidia Bpédnkav va sivatl Kdtw
a6 TO AVWTEPO ETUTPETTO OpLo (37,5 pg/m?) aAAd, mapdAa autd, Hetd oo Alyec pépeg Kat
OUYKeEKpLUEVQA oTLG 6/6/2018 mapouotdotnkav §ava va sival mdvw and to EMmTPENTd OPLO
103,1

11

1g/m?>).




2. Qwtewotnta: OL PETPAOELG TNG EVTOONG NALAKOU GWTOC TTOPOUCLACTNKAY ONUOVTIKA

PnA£g otov 2° 6podo (288 Lux) evw TLG ATMOYEULATLVEG WPES EPTooe PéxpL Kat tat 14757 Lux.
To yeyovog auto eivat uvato va ennpedoel Ta ekBEpata ou épyovtal o anevBeiog enadn
HE TNV mpooTintovoa aktvoBoAia yLa PeyAAEC XPOVIKES TIEPLOSOUC,. ~




3. Ntnuikeg Opyavikég Evwoelg (VOCs): fe onpeia tou wooyeiou kat tou 2° opddou tou

I6pUpatog mapatnpriBnke MOAU mépav TOUu avwrtatou erutpentol opiou (200pg/md)
OUYKEVTPWON TTNTIKWY OPYaVIKWY eVWoewv (7230 - 15750 pg/m?), yeyovdc mou anodisetat
otn Xpron pn KatdAAnAwv kabapLoTikwy yla Tov Kabaplopd/odpouyyapLopa Twy Xwpwv Tou
I8pUpatog. Emeldn ot xwpol Sev Stabétouv KatdAANAo e£aePLOS, N CUYKEVTPWON TWV OUGLLV
autwyv Suvavtat va ¢rdcel oe MOAUD uPnAd enineba pe amotéAecpa vo pmopolv va
EMNPEACOLV Ta EKOEPATA TOU pHouoeiou/mvakoBRiKnc.

Y
ﬁ
ol
244




interreg
EAAGSa-KOTpog

Eupwnaixé Tapelo Nepupeperaxis Avantuing )
© Y el R

MOYZEIA I

NoguBploc 2017

Ayopd umnnpeocwv Oduaxeipiong touvu Epyou MOYZEIA Il (Mpootacio ko

avadeltn tng moAtotiknG kKAnpovopldc EAAada¢ & KUmpou ot LLOUGELOKEG
OUAAOVYEQ)

2wpateio OINOKAAIA
lepa Apxlemtiokortr) Kumpou, T.0. 21130, 1502, Aeukwoia
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OeBpouadplog 2018

H Erutpony A§loAdynong Npoodopwv tou 16pUpatoc Apxteniokonov Makapiouv I’
o€ ocuvedpia tng tnv NEumtn 4 lavovapiov 2018 pe opopwvn anodaocn Twv HEAWV
¢ KatakUpwoe thv MNpoodopad yia tnv Ayopd Ynnpeowwv EEwtepilkol Zuvepydrn
ywa 21 pRveg oto mAaiolo tou Mpoypappatoc « MOYZEIA 2».

K. Xpioto WnAopéon,

EA. Beviléhov 127, MNavvitoaq,
NéMac 58100
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MOYZEIA I

DOeBpouadploc 2018

Ayopd avefdptntwyv unnpeolwv eAéyxou ko efokpifwong damavwv oto mAaiolo
tov Epyou MOYZEIA Il (Mpootaocia kot avAadelEn tn¢ MOALTLOTIKAG KANPOVOULAG
EANGSOC & KUTtpou o€ pouoelakeéG oUAAOYEC)

Double Entry Solutions
K. Kwvotavtivo Kwvotavtivou
Avépga MuyaAakormouAouv 14, Ip.401, 1075 Asukwolia, KOmpog
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Madtog 2018

Ayopa eEELOLKEUMEVOU £EOTTALOLOU Kol E€QPTNHATWY (OnTw¢ mepLypapovTal otnv
OXETLKN mPOOKANnon), ta onoia Oa xpnotponotndolv otn cuvappoAdynon evog
$dopntol cuotApATOoC TTaPakoAoUONoNG agpLag pUMAVONG Kot EyKoupng
nposdonoinong evtog tou xwpou tou Bulavtivol Mouaceiou

PowerMind Business Solutions LTD,
Avetaptnoiag 61, 40¢ Opodocg,
3603 Aegpecog, Kumpog
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AeképBploc 2019

TormoB£tnon aepootatikwyv piktpwv (HepBpavec mpootaciag) yo KAAun
OUVOALKAG £ktaonc 130 p? yuaAwwyv emidavewwyv tou Bulavtivou Mouaoeiou
(BUpec kal tapdbupa)

Texvika XapaKTnpLOTIKA:
YYnAn npootaocia arno UV aktivoBoAia, avw tou 95%
YYnAo ertimredo nAtakng npootaociag, avw tou 65%
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lavoudplog 2020
Eykatdotaon Zuotnuatwy KoBaplopou Tou agpa

TortoUetnon dekaeél Apuypavtipwv-loviotwy yLa KaAuyn tecoapwv
atdovowv ouvoAikoU suBadol 2500m? kot Upouc mepimou 6 UETPA.

Texvika XapaKTnpLOTIKA:
XounAo entimedo GopuBou kat xaunAn katavaiwaon
Me evowuatwuevo oviotn kot doxeio vepou
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Madptiog 2020

MpounBetar UALKWV Kol EEOTIALOLLOU TIPOOTACLOC EPYWV TEXVNC
E€e1dkeupEvEC KopVIleC Kal AAAOL UALKA TTpOOTACLOC £PYWV TEXVNG

Tpelc (3) Mouoelakeg tpobrkec mpootaociag dtactdoewv 160 X 80 k.,
Y=285 &k.

TEXVLKA XOpAKTNPLOTIKA

YTEYAVEC, UALKO KataokeunG: MDF-ZF pe HeTaAALKO OKEAETO, dwTlopOC led,
LNXOQVIOUOL avolypatog, avTlavakAooTIKA KpUOoTAaAAa, KAELOQPLEC
aodaleiag, (eA€ amoppodnong yla 3 €tn
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loviog 2020

Eykatdaotaon Twv Tplwv Mouoslakwv Mpobnkwv
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