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Fig.9. 3D model of the central part of the thermae
(frigidarium, tepidarium, caldarium) produced
from the digital data of aerial surveys between 7
a.m. and 8 a.m.in the summer of 2019

Subsequently the time of the aerial survey
was changed to an earlier one, allowing only the
highest part of the thermae to be directly illumi-
nated by sunlight. The time was changed to start
at 5:30 and finish at 6:15 in the morning, while
the ruins were not directly illuminated by the
sun’s rays. The compromise was done only for
the highest part (the so-called by the locals “tow-
er’”) but no more than about a meter and a half
(Fig.15).

In the summer of 2019, separate parts of the
three-dimensional model were made, prepared
for their mutual assembly, complemented with
smaller fragments and details. Several powerful
machines are to operate together, as each of the
produced parts has a surface of more than a mil-
lion elements. It was important for the team to
achieve a high quality in the digitization of the
existing ruins that would be of help to refine the
height component of the original 3D model of the
digital reconstruction, which was mentioned in
the beginning (Jeleva-Martins D., 2013 [12]).

In regard to the preciseness of the produced
digital models, there could be compared exam-
ples of the view of random frames of the remote
drone surveys (Fig.13) with the fragments from
the digital 3D models, constructing the view from
the virtual camera (Fig.14).

The team intends to use as volumetric targets
for activation of an Augmented Reality applica-
tion, respresenting the digital reconstruction the
studio works on, a set of character points of the

digital 3D model of the ruins done in the studio,
fitting onsite to characteristic points of the real
ruins. As a result of the recognition of the tar-
get, the model of the digital reconstruction will
appear on the screens of the preferred devices,
superimposed on the image of the real ruins, vis-
ible through the camera of the devices. To date,
the assembly of the produced in 2019 parts of the
digital model of the existing ruins has just begun.

The summer season of 2019 was very fruit-
ful for the studio in regard to the digitization of
different objects of the cultural heritage of the city
of Varna. For some years the studio has been fol-
lowing its ambition to be placed in the niche of
Augmented Reality content producers in Europe.
This goal is in a way related also to the Virtual
Reality technology because some of the results
of the Augmented Reality production could be
shown not only onsite (that is obligatory for the
AR).

Fig.10. 3D model of a part of the caldarium and
the corridor at the hypocaustum, 2019

Fig.11. 3D model of the apodyterium (13),
the East vestibulum (13), and the frigidarium. The
fragment on Fig.14 is from this model, 2019
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Fig:IZ. 1?”"” screen at the dectop of Ahmet KiZil Fig.15. Drone operator Ahmet Kizil at the landing
during his work on the model of the apodyterium of the drone at 6:15 a.m. in the summer of 2019
(13) with software Zephyr, 2019

Fig.16. 3D model of the orphanage “Nadezhda”

Fig.13. The apses and the entrance at the East wall Zephyr Desktop of Jakub Olszew.slfri, 2019
of the apodyterium — a frame from a video. Drone operator: Ahmet Kizil
Drone operator: Ahmet Kizil, 2019

Fig. 14. A fragment from the 3D model from
the position of the video frame, shown on Fig.13 Fig.17. 3D model of twin houses on Saborni St.

3D model: Ahmet Kizil, 2019 Zephyr Desktop of Jakub Olszewski, 2019
Drone operator: Ahmet Kizil
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Fig.18. 3D model of a house at Rachinska St.
Zephyr Desktop of Jakub Olszewski, 2019
Drone operator: Ahmet Kizil

Fig.19. 3D model of a building at Dunav St.
Zephyr Desktop of Ahmet Kizil, 2019
Drone operator: Ahmet Kizil

A package of about dozen other digital
3D models of buildings in Varna was done also
to create a database for an Augmented Reality
application the studio works on with a work title
“The Non-Surviving Buildings: Varna”.

There is no other city or town in Bulgaria
losing such a big part of its cultural heritage every
year, the specialists in the National Institute of
Cultural Heritage at the Ministry of the Culture
of Republic of Bulgaria shared with Dr. N.
Stamatova some years ago. The author will not
discuss in this publication (let other specialists do
it) the socio-economical reasons for the removal
of buildings in the city of Varna from beginning
of the 20™ century from the list of the cultural
heritage with the aim to be demolished. What
the studio Architectural Spies aims with its AR
application “The Non-Surviving Buildings:
Varna” is for the locals and the tourists when

walking on the streets of the city to be able to see
the buildings that have disappeared forever from
the cityscape of Varna at their former places.

The staff of the studio reacts immediately
in case of information of urgency. Sometimes
even does extra work as a result of misleading
data, as it happened in the case of creating the
model of the orphanage ‘“Nadezhda” (“Hope”)
(Fig.16), produced during the holidays. The first
business day of the following week the studio
received an answer from the municipality that
the 22-story skyscraper, planned at the place of
the orphanage, had not been approved by the
municipal authorities and the reason for emptying
the building was a future renovation.

We considered too that the statue “Mercury
over an Eagle” (Fig.20,21,23,24) of the eminent
sculptor Kiril Shivarov at the attic of the former
Sofia Bank in Varna had to be digitally captured
immediately before the forecasted winter storm.
Fortunately, only the last two digits from the year
of its creation, 1922, fell down.

The credo of the professionals and the
interns at the studio is that it is always better to
do unnecessary digitizing work than to miss the
building’s demolishing.
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Fig.23-24. Remodeling of a detail with a linear
shape with software Mesh Mixer

The wand of the statue “Mercury over an Eagle”
Desktop of Petya Angelova, 2018

Fig.20-21. Aerial photographies of the statue
“Mercury over an Eagle”, used for its 3D model
Drone operator: Rostislav Serbezov, 2017

Fig.25-26. Restoration project, 30 Kniaz Boris
Blvd.

Dr. Nadya Stamatova, Mariya Hlebarova, 2017
Ortho-photo, ReMake: Vasiliya Staykova
Fig.22. Restoration project, 30 Kniaz Boris Blvd. 3D model, AutoCAD: Anani Yankov
Dr. Nadya Stamatova, Mariya Hlebarova, 2017 Details, ReMake~+Blender: Esin Yuseinova
Demonstration: 3D model with softwate ReMake
Desktop of Vasiliya Staykova, 2017
facebook.com/ArchitecturalSpaceVarna/
videos/744933522345377/
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[10] (Fig. 27-30).

During the work on the application about
the non-surviving buildings, the team came to
the idea that it would also be good to show by
means of AR technology the positive examples of
well-restored or reconstructed old buildings. The
team started to capture remotely terrestrial and
aerial data for buildings that are in evidently bad
condition. Examples of such already digitized
buildings are shown on Fig.16-19.

Another example is the digitizing of the
building shown on Fig.7-8 and Fig.31. It is one
of the virtual demonstration sites of the H2020
project BIM-SPEED (Harmonized Building In-
formation Speedway for Energy-Efficient Ren-
ovation) (15). The planned work had to be only
AR/VR demonstrations. Surprisingly, the owner-
ship of the shops was changed and the project for
facade restoration, designed in the past years by
Dr. N.Stamatova and M. Hlebarova was realized
in the summer of 2019. The studio Architectural
Spies, leading the AR/VR task in the project BIM-
SPEED, presented the content of the demonstra-
tions in a higher complexity than it was planned.

Fig.27-30. Exterior and interior remote survey
and 3D modeling with Zephyr and Blender of the
Thermal Power Plant “Yanko Kostov”
Drone operator: Ahmet Kizil
Terrestrial Surveyor: Jakub Olszewski
3D model: A.Kizil and Jakub Olszewski

Fig.31-32. 3D model of a building in Varna
located on 28 Dragoman St, combining in blender

. d . J results from ReCap and Zephyr
Interior and exterior remote survey and a 3D 3D model: Ahmet Kizil, 2019

model of an industrial archaeology site were done
in 2019 for the project of D. Hristova for its ren-
ovation as a museum of the industry [2], [8], [9],
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YYIAECATA HA HOC KAJIMAKPA

Tpasau K. Tpasinos

Abstract: In ,, Slavic Bulgarian history” by Paysii Chilendarski I uncovered a text about Kalipol
(fort and town of the Cape Kaliakra) as a wheat port. During the many underwater archaeological
expeditions around the Cape Kaliakra famous artifacts were discovered, such as: the uncial anchorage
with more than 20 Y-shaped iron anchors (August 1965), the first stone anchor (17.08.1966), a slug
of gold, silver and cuprum (1969), the upper part of altar (1981). There are data for a cave complex

under the stone coast.

Keywords: Slavic Bulgarian history, underwater archaeology, cape Kaliakra, the Black Sea

BbB Bpb3ka ¢ 250-roquIIHuHaTa OT HAIKUC-
Baneto ot [lancuit Xunenmapcku Ha ,,CrnaBsHO-
OBJIrapcka MCTOPHS NPENpOoYeTOX JIBE W3/IaHUS
ot 1942 1. chC cTapus MPaBOMKUC HA U3/IATEICTBO
»XeMychb’ # oT 1962 1. Ha ,,bbearapcku nucaren”.
WnTepecyBaiie me TeMata 3a MOpeTo (MopeTara
- YepHo, xakto u Erelicko, MpamopHo u Anpua-
TUYECKO, Ha KOUTO B U3BECTHU nepuoau LlapcTso
Bbenrapus e umana usna3 u NpUCTAHUIIA).

Bce mak B knurara Ha I[lancuii Xunengap-
CKM HaMepux JBa pena, HO MHOIO I10Ka3arell-
HU. B pemaBamusa noxon Ha typuute ,,Myparb
ce BIUTHAJ OTHOBO C BOicKa cpeuyy bwirapus,
u3Js13an o Mope B Kanmumons, Tyk OMII0 sKUTHO
npuctanumie” (8). C MHOTO ToJisiMa BEPOSITHOCT
ce Kacae 3a ykpeneHara kpenoct (rpan) Kamm-
akpa (®wur. 1), cronmuna Ha TperoTto ObIATApCKO
LapcTBO (ZecrnoTCcTBO), Hapen ¢ BuamHckoTo 1
TepHoBckoTO — TOBa Ha bamuk, [lobGporuna u
WBanxo.

Que. 1. Benuuecmeenusm noc Kanuaxpa

Criopen TypCKUTE apXHBH OT BTOpAra IoJio-
BuHa Ha X VIII B. (6) ,,cTOBapBaHETO HA )KUTO (TYK
Ha Hoc Kanmmakpa — Gen. aBT.) 6mio gocra Tpya-
HO, 3bPHOTO CE€ M3CHIIBAJIO B JyTKa, H3CEYCHA B
CKaJlaTa, KOsTO HarojnoOsBasia Ha KJIaJeHell... 3a
JTHO Ha TO3W KJIJICHEIl CITy)Kella eHa Iemepa,
0TBOpeHa KbM MopeTo. [locpencTBoM noaBMKeH
MOCT, TI0O KOWTO C€ MPEeHAcsI0 KHUTOTO, TO OUIO
HATOBapBAaHO HA JIOJAKH U OTTaM Ha 3aKOTBEHHTE
B 3ajmuBa Kopabu. B HemocpeactBeHa Omu3oct
JI0 Ta3W Temniepa-nmpucTaHuIIHO cKele (rope Ha
HOCa) ce HAaMHPAJM TPH 3bPHEHH CKJIaja, KOUTO
kbM kpasg Ha XVIII B. Omnn paspymenu u u3o-
CTaBeHM .

Jpyr HemMHOTO M3BecTeH (haKT, HO CBbpP3aH
C BapHEHCKH M3CIIeIOBATENH €, 4e 10 BpeMe Ha
MOJIBOJTHA apXEOJIOTUYECKa EKCIEeNUIUs Ha HOC
Kanmnakpa, opranmsmpana ot BoeHHOMOpckus
Mmy3eil Bapua (1), oTkpuxMe M H3Baguxme Ha
17.VIIL.1966 r. mppBara kamenna korsa (dwur. 2)
1o Hameto YepHoMOpCcKo Kpaopexue.

CrioMHsIM CcH, Y€ BHOOIIE HE CME Ce ChbMHSI-
BaJIM, Ye ce Kacae 3a KaMeHHa KoTBa. EjBa enHa
rojiHa MO-KhCHO, Ha 2 aBryct 1967 1., 1exoBoo-
nazure Anekcanabp HenkoB u boxunap Humu-
TPOB, MOHACTOSIEM AUPEKTOp Ha HanmonanHus
HCTOPUYECKH MY3€H, 0 BpeMe Ha MOIBOIHA ap-
XeoJornuecka excrneaunus Ha OKpbKHUS My3en
B byprac, namupar no Co3ormon ,,;JBa IpaBUITHO
ofsIaHM BBB (hopMmara Ha Tparel KaMbKa C 10
nBa cumeTpuyHu otBopa” (3). Tpsbano na usz-
MHUHE H3BECTHO BpPEME, 3a J]a OCh3HAST PHKOBOIH-
TEJIUTE Ha EKCIICANIIUATA, Y€ TOBA Ca KOTBH.
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Que. 2. [Tvpsama kameHHa KOmMea, U36a0eHa
nped bwvaeapckomo Yepnomopue (noc Karuakpa
17.VIII. 1966 2.)

3a cekalieHue, MbPBEHCTBOTO Ha HOC Kamm-
aKpa He € IOCTaThYHO a(UIINPAHO, BKITIOYUTEI-
HO U B HOBOOTKpHTATa €KCIIO3HUILIMA Ha Boenno-
Mopckus My3el BbB Bapna. Ha Benipoca: ,,Kbge e
mppBara, OTKpuTa B bbirapus, kameHHa korsa?”
MU Oe OTTOBOPEHO Clie/ HSKOJIKO JeHa — ,,BbB
(hoHIOXpaHUIHNILETO HA OuBmIaTa OperoBa Oara-
pes Ha [lounBka”.

WuTepecHo e na ce ordenexwu, ye npe3 1974
I., IO BpeMe Ha OBJIrapo-ChBETCKa MOABOIHA ap-
XEoJIOTUYeCcKa eKcreanius Ha BoeHHoMopcKus
My3€H, BoJieHa OT BbikaH BbiakaHOB, MOHACTOS-
meM npodecop BB BapHeHCKHsI cBOOOJICH YHU-
BEPCHUTET, Ca HAMEPEHH OIIIe IIeCT KAMEHHH KOT-
Bu (2).

Tyx Ha Kanmmakpa e mpoBeneHa W mbpBaTa
MOJIBOJTHA APXEOJIOTUYECKAa EKCIEAUIHS Tpe3
1959 r., opranusupana ot llenrpamHusi koMuTeT
Ha JloOpoBoiHaTa opraHU3alUs 3a ChACHCTBUE
Ha orOpaHara, BoeHHO — HCTOpUYECKHS My3€il B
Codus u Boennomopckus my3seii BbB Bapha.

[Ipe3 nsToro Ha 1969 1., Mo Bpeme Ha HOBa
MOJIBOJTHA APXEOJOrHUecKa EKCHEeIUIUs, PbKO-
BOJICHA OT €/lHa OT MHUOHEPKHUTE Ha MOABOIHATA
apxeosorust CT.H.C.K.MCT.H. lopanka TonHuesa,
Beue Ha pabora B Codusi, BbB BOAUTE MO HOC
Kanmakpa e OTKpUT U U3BaJIEH CIUTHK BHB BU/I
Ha oJlpaHa BojIcka koxa (Pwur. 3) ot 31mato, cpedpo
1 MeJ] — €JIHA OT Hall-3HAYNMMHUTE HAXOOKH, U3BaAXK-
JIaHW OT MOPCKOTO BHO IO HameTo YepHomopue

(3, 6).

JlpyT CBIIIO HEMHOTO M3BECTeH (aKT — TYK
10 BpeMe Ha IMOpPeIHATa MO/IBOAHA apXeooTnye-
cKa excrenuius npes jsatoro Ha 1981 1. nekoBo-
JIOJIA3MTE OTKPUBAT MPABOBI'BJICH KAMEHEH OJIOK
Ha JIeCEeTHHA MeTpa oT Opera (4).

Que. 3. Caumvk 666 6U0 HA 00PAHA BOICKA KOJKCA,
cvowpoIcawy 3namo, cpebpo u med (noc Kanuaxpa,
1969 2.)

Okxka3Ba ce, ue TOBa € IPUNIINBO U3/sIIaH Ba-
poBHKOB OJI0K (¢ pazmepu 57 x 28 cm) U HaaIHC
Ha TPH pejla Ha CTapOrpblLKH €3UK, ChbXpaHsBa ce
B I'panckus myseil B KaBapHa. YcraHoBeHO e, ue
TOBA € FOpHATa 4acT OT OJITap, IOCTPOEH Ha HOCa
B 4yecT Ha Jnockypure (Pwur. 4) mo Bpemero Ha
nap Cupuak, eIuH OT IIeCTe CKUTCKH Lape Iia-
pyBaimu B JloOpymxka. TaxHOTO HapyBaHe, CIIopen
M. Jlazapos (4), ce otHacst kbM Il B.ip.H.e. Ha-
MHUPAHETO Ha TO3M apTedakT Moj BoJaTa Ha HOC
Kanunakpa ,,HM HaBeXJa Ha MHCBITA, Y€ BBPXY
MOJTYOCTPOBA € MMAJIO CBETHIIHIIE Ha J[HOCKypH-
Te” — OokecTBeHUTe Opars OnusHauu Kacrop u
ITomykc, KO€TOo OT CBOSI CTpaHa € MOKa3aTeIHo 32
3HaueHHeTo Ha Hoc Kanunakpa 3a kopaboruiaBaHe-
To npe3 Il B.p.H.€.

Que. 4. [opuama wacm Ha onmap, NOCMpPOeH 8
yecm Ha [{uocxkypume (noc Kanuaxpa, 1981 2.)
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Tyk nox Bomure Ha Hoc Kanumakpa, KakTo
Beue nucax (6,7), ce HaMUpa U YHUKAJIHOTO KOT-
BeHO Haxoauiie ¢ Haj 20 Y-oOpas3HU JKeJe3HH
KoTBH (Pwur. 5), 32 KOUTO CHM H3Ka3aJl XUIIOTE3a-
Ta 32 OBJITAPCKUS UM ITPOU3XO]I.

Que. 5. [1o0soona cuumra Ha Y-oopasnume dicenes-
HU KOmMeu

W Hemo MHOTO MHTEPECHO, KOETO 3a€IHO
C TOAMILIHUHATA OT MOSABSIBAHETO HA OS] CBAT HA
,LYcTopus crnaBsHOOBATAapCcKa”, Me HaKapa Ja Ha-
MUIIIa HACTOSIINA AOKJa] Oellle MHTEPBIOTO C I0-
cmannka Ha CAILl y mac JIxeiimc Yopnuk (Dwur.
6) BbB BeCcTHUK ,,[pyn” ot 20.VIL.2012 . (9). B
HEro THIle, 4¢ TOH € JOBOJIEH OT MPECTOs CH B
boarapus u e ,,BriedyemieH ot rojiasmara KpacoTa u
(3abenexere!) MHOI'OBPOMHUTE YVJIECA,
CKPUTU B TA3U CTPAHA, HE3ABUCUMO
JAJIN TOBA E KAMEHUCTHUA BPAI" HA
KAJIMAKPA...”.

;I;bnuu ce 3aema i:
 AthraHucras

Que. 6. @axcumune om 6-x ,, Tpyo”
om 20.VIL.2012 2.

Hexka Bu mpuroMHst kakBo € nrcai CtpaboH
(5) B cBost Tpyn ,,leorpadpus” VIL6.1 "Ha to3m

OpsAr ce Hamupa W HOCHT TUpH3UC, YKpENeHO
MSCTO, KbAETO JIn3nMax Kpuen cbKpoBHIIA .

N3BecTHO €, ye Ha HOoCc Kanmumakpa u mo Ha
M3TOK OT OyxTa bonara mma naHHM 3a HaJIW4M-
€TO Ha YHUKAJCH MEIEPEeH KOMIUIEKC, 32 KOUTO
ChbM IIUCaJl B KHUraTa cu ,,lailHUTe Ha MOPCKOTO
nbpHO” Bapna, 2008 r. ("Bspsaiite B Ctpabon”,
cTp. 21 - 24). Haii-nanpen To3u ,,(peHOMeH” e 3a-
cedeH mpe3 ocemjecerte ronuHu Ha XX BEK OT
€IMH OT KanuTanute Ha Gepudorute (K. 1. 1. bo-
puciaB SIKMMOB) Ha eKpaHa Ha PaaUOIOKAIINOH-
HaTa craHIus oT okojo 10 mMwmm ot Opera (ot
HaBUTAIIMOHHUS KOpUJI0p — dapsarepa) u ¢Gorto-
nokyMeHTHpaH. Ha cHMMKara, koaTo Toil goHece
B MucTHTyTa 10 OKeaHosorust kbM BAH (1 xosiTo
CBbM BIJKIAJI U a3), C€ BIKJIAIIE C O-TbMEH IBAT
HEeNI0 Karo IUIaH Ha Tpaj, TIeJaH OT CaMoJeT
(,,iTram moryen”).

Ot nmpyra crpaHa, KOraTo 3aBbpIIBaxX IOK-
Topckara cu aucepraius B Mocksa mipe3 1985 r,
YyX OT ChBETCKH Koieru oT MHCTUTyTa Mo Koc-
MUYECKHU M3CIeBaHMs J1a Ka3BaT ,,Ha Kanmnakpa
“Mare Hello0 MHOTO UHTEPECHO .

KakTto € M3BECTHO M aMEpUKaHIUTE UMar
TEXHOJIOTHUs (MMITYJICEH pasiap), ¢ KOSITO OT CIIbT-
HUK Thpcexa MelepHH KOMIUIEKCH B AdraHuc-
taH, korato ciex 11.09.2001 1. Thpcexa kbje ce
kpue Ocama 6en JlanmeH.

Haii-BeposiTHO Te3u careiauTH ca peruc-
tpupamun u ,UYJIECATA, CKPUTU B (IION)
KAMEHUCTUSA BPAT" HA KAJIMAKPA...”, 3a
KOMTO I-H nocnanuka Ha CAILl roBopu u Toii Be-
POATHO € BIJKJAJT KOCMHUYECKO M300paskeHue Ha
TO3U MELEPEH KOMIUIEKC.

OTKpHUBAHETO HA YHUKAJIHUS MEIEPEH KOM-
TUIeKe (MemepeH rpaf, Oux Ka3zanx) MOXKe Jja CTaHe
XUT (MHOTOKPATHO TO-3HAYNM OT ,,BAMITHPA’ WK
,MomuTe” B CO3010J1) B TypUCTHICCKHS OM3HEC
1 0COOCHO B T.Hap. KyATYPEH TypU3bM C BCUUKH-
T€ NO3UTHBHHU MTOCIEACTBUS 3a bbirapusi.
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