Bropaa MexxayHapoanaa koHdepeHnnu «Bupryassnaa apxeosorusa-2015»
l'ocyaapcrsennsiit Opmurax, Cankr-Ilerepoypr (Poccuiickas Peaeparis)

1—3 uronsa 2015

ITPOI'PAMMA 1 TE3HNCDI

015 W irtual
Saint-Petersburg n r c II a e 0 I n !Iv

PROGRAMME AND ABSTRACTS

www.virtualarchaeology.ru

Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)

June 1—3, 2015


http://www.virtualarchaeology.ru/

TOCYOZAPCTBEHHBIH
IPMHTAK

250

qé?

The State Hermitage Museum

PROGRAM COMMITTEE

Paul Reilly (United Kingdom)
Mauricio Forte (USA)
lIoannis Liritzis (Greece)
Franco Niccolucci (Italy)
Wolfgang Neubauer (Austria)

ORGANISING COMMITTEE

Chairperson
Daria Hookk (State Hermitage Museum, Russia)

Mikhail Piotrovsky (State Hermitage Museum, Russia)
George Vilinbakhov (State Hermitage Museum Russia)
IVladimir Matveey| (State Hermitage Museum, Russia)
Alexei Bogdanov ( State Hermitage Museum, Russia)

Andrei Alekseev (State Hermitage Museum, Russia)

Natalia Tolstaya
(Non-commercial Partnership “ADIT”, Russia)
Larissa Vorotinskaya
(State Hermitage Museum, Russia)

INFORMATION SUPPORT

ICOM, Russian Federetion
ICOMOS, St.-Petersburg
Non-commercial Partnership “ADIT”
“Hermitage Line”

Financial support of the project is provided by
Vladimir Potanin Foundation
in frame of “Museum forces” program

2015 W irwwal
Saint-Potershurg A rcnaeologv

= ALNT

[IPOI' PAMMHBIIT KOMUTET

[Ton Peiinu (BenukoOpuranust)
Maypunmo ®opte (CIIA)
Noannuc Jlnpunwmce (I'penns)
®panko Huxomyun (Uranms)
Bonbdranr Hotibaysp (ABcTpus)

OPTAHM3ALIMOHHBI KOMUTET

[Ipencenarens
Hapes I'yk (I'ocynapcrBennsiii Opmurax, PO)

Muxann [Tuorposckuii (I'ocynapcTBenHbIi DpMmuTax, PD)
I'eopruii Bunaoaxos (I'ocynapcTBenHbli Dpmurtax, PD)
IBna)mMMp MaTBeeBI (FocynapcTBeHHbI OpMuTax, PD)
Anexkceii bornano (I'ocynapcrBennslii Ipmutax, PD)
Amnpnpeit Anekcees (I'ocynapcrBeHHbli Dpmurax, PD)
Haranusa Toncras (HIT AJUT, PO)
Jlapuca Boporunckas (I'ocynapcrBenHslii Opmutax, PD)

MHO®OPMALIMOHHA S TTOJIIEPKKA

HNKOM Poccun
HNKOMOC CII6
HIT «cAIUT»
“JIuaus DpMHUTaKA

[TpoekT BBITIONHEH TPH (UHAHCOBOM MOIEPIKKE
Bbnarorsopurensroro @onna B.Ilorannna
B paMKax nporpaMmmbl « My3eiHbIN AeCaHT»

BNAFOTBOPUTENbLHbLIA ////

@OHA B. NOTAHMHA

P i

C M

1965-2015 HERKITAGE
A5

VRER-LAB QASE:F-‘IEEN S‘,ﬂgy

CeTb MHHW oTenel



lloHepenbHuk, 1 urons 2015
locydapcmesen e Jpmumax,
LJBopyosas Hao.,, 34,
Jomumakteld meamp

9.30-10.30
Peructpayus yuacTHuKoB

10.30

OTKpbITHE KOH(epeHun,
BerynurennHoe cnogo

Anpexrop locynapcreesnoro Jpmutaxa
Muxann NuorpoBckuii

Cexuma 1-1

BMpTyaﬂbHaﬂ apXeonIoria: MeToguKa paotl

Begywmit: Augpest Opoesuy ATEKCEER

12.00-12.20
Mepepwis / Coffee-break

Monday, 1st June 2015
State Hermitage Museum,
Dvortsovaya emb, 34,
Hermitage Theatre

9.30-10.30
Registration

10.30

Openning.
Welcome speech
Director of museum
Mikhail Piotrovsky

Section 1-1

Virtual archaeology: theory and practice

Chairperson: Andrei ALEXEEV



TMon PEWIN | Paul REILLY
(CaytremnTtoHckuii ynusepcutet, Benuko6putanus |
University of Southampton, UK)

Bosspameﬂne maTtepuanoB B BUPTYa/IbHYI0 apXeonornio

Mo cBOEI CyTH, HayKa apXEONOrMA — 3T0 M3yueHHe MaTepuanbHoi KynbTYpbl NPOLLAOTO, WK Tak Ha3bIBAEMOTO apXeonornyeckoro Marepuana. OgHako
TePMMH «apXeonornyeckuil Matephan» HeoHo3HaueH 1 NOAPasymMeBaeT He TONbKO GM3NYECKM CyLLECTBYIOLLME AAHHbIE, HO M AaHHbIE, CO3AAHHbIE CAMIAMM
apxeonoramu. MockonbKy C03AaHHbIE AaHHbIe Bee 6onbLue 1 6onbLIe NoABEpraloTca oudpoBKe, Halle B3aUMOALNHCTBIE C HIMM, B BoNbLuel CTenexy
4yepe3 3KpaHbl N KaxyLLMeCs HemaTepHanbHbIMU NPOrPaMMHbIe CPezbl, CTRHOBUTCA CKONMYECKUM (BU3yanbHbIM). fl CuTako, YTo pasBuTHE 3 ANTHBHBIX
NPOU3BOACTBEHHbIX TEXHONOMMiA NO3BOAMT BHECTU KMHECTETUYECKYIO COCTABAAIOLLYIO AN KOHTEKCT B3AMMOARICTBIA € 001EKTOM N03HaHMA, KOTopblil
BAOXHOBAALT aPXe00rOB B N0AE, 1 TakuM 06pa3om cOAM3UTL PeanbHyio i BUPTYaAbHYIO apXeonoruio.

B naHHoii paboTe noKa3ao, B Yem M Kak aAAMTMBHbIE NPOM3BOACTBEHHbIE TEXHOAOMN (Hanpumep, neyarb B 3D) u BUpTyanbHaA apxeonorua MoryT
CbIFPATh XWU3HEHHO BAKHYI0 PONb B Pa3BUTI apXeONOr4ecKoii TEOPM It NPaKTHKM.

Kniouesbie cnoBa: neyars 8 30, aAANTUBHbIE TEXHONOTK, APXEONOTUYECKIIA MaTepUan, apX1B, MyNbTUCEHCOPHDII, BU3YanbHOCTb, CBHCOPHOCTb, BUPTYanb-
HaA apxeonorua

Putting the materials back into virtual archaeology

Atits core, the discipline of archaeclogy is the study of past material culture, or the so-called archaeological record. The term “archaeological record’, however, is
ambiguous, referring not only to its own physical testimony, but also to the testimony created by archaeologists. As the latter has become increasingly digitalised,
our interactions, mediated more and more through screens and seemingly immaterial software, privilege the scopic. | argue that advances in additive
manufacturing technology make it possible to reintroduce the kinesthetic elements and enactive context that archaeologists enjoy in the field, and thereby bring
about a closer alignment between physical and virtual archaeology.

This paper will offer some observations on where and how additive manufacturing technology (e.g. 3D printing) and virtual archaeology have a vital role to play in
the development of both archaeological theory and practice.

Key words: 3D-printing, additive manufacturing, archaeological record, archive, multi-sensory, scopic, screenic, virtual archaeology
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Hoaruc JIMPHLNAC |

leannis LIRITZIS

(redacxmit ynnpepenTer, Ipeuna |
University of the Aegean, Greece)

Canpoc BO3UHAKMC |

Spyros VOSINAKIS

(3redicxuit yuusepeuter, fperus |
University of the Aegean, Greece)

)

Manrennc BONOHAKUC |

Pantelis V/OLONAKIS

{reickmit yrusepenter, Ipeuns |
University of the Aegean, Greece)

Teopr Maenuguc |

George PAVLIDIS

(Mccnenosatenbarnii uentp ATHENA,
Ipeyus | Research Center ATHENA, Greece)

Kubep-apxeomeTpus B KOHTeK(Te KnOEp-apxeonornu; COBPEMeHHbIe JUHaMUYeCKie TeHfeHLM B 00yyeHu

apXxeomeTpuu U uccnefoBanuax

(oBpemeHHble NoAX0/bl K 06pa3oBaHMIo B cdepe kynbTypbl 1 apxeonorui NpeacTaBneHbl C NOMOLLbH HOBbIX TEXHONOYiL: Kibep-apxeonorua u kubep-apxe-
OMETPUA B paMKax BUPTYanbHoii apxeonornn. MpoLunoe He MOXET BbiTb nepeenano, Ho MOXeT bbiTb BoCNpou3BeaeHo. TpéxmepHoe MogenupoBaHie
ABNACTCA MOLUHBIM UHCTPYMEHTOM ANA MAEHTUOUKALMK, MOHUTOPUHIA, COXPaHEHNUA, PECTaBPALM U YKpenAeHna apxeonornyeckix 0bbektos. B 3tom
KOHTEKCTe KOMNbHTEPHaA rpaduka MOXET COAeiicTBOBATL apXeOAOTM M KYNbTYPHOM NOAMTHKE, NPEAOCTABAAA YYALLUMCA «LLIECTO. YYBCTBO» AA NOHNMA-
HWA NPOLLNOTO, KaK ecni Obl OHU MO B HEM XMTb. Bocnpou3BefieHie pasBiBaeT BUPTYanbHble BOIMOKHOCTH 1, KaK CNEACTBHE, BO3MOXHOCTH MHTep-
npeTauui. Mbl pacckasbiBaem 0T LA aBaTapa 0 NepBbIX KOHTaKTaX ¢ Kubep-apxeomeTpheit NocpeAcTBOM Kibep-npeacTaBneHA NpoLeccos B netporpa-
(uueckom (onTuyeckom) MUKPOCKONe B NPOCTPAHCTBEHHO-BPEMEHHOI IKOCHCTeMe ApxeomeTpiyeckoit nabopatopuu. MporpammHan papaboTka Bbinon-
HeHa Npy NOMOLLY CPeACTB TPEXMEPHOTO MOZENPOBaHIA U UrpoBoro Asixka Unity 3D.

Kniouesble cnoBa: BUPTYanbHoe OKPYXKeHHe, BUPTYanbHaA PeanbHOCTb, reiMUguKaLIna, (epbeHble Urpbl, aHumauus, 3D-Mofenuposatxie, GoHab!
KYNbTYPbI, Kibep-apxeonorua, Kubep-apxeomeTpus, BUPTyanbHaa naboparopua, Mukpockon, Anddy3ua, 06cuanan, npakTukym

Cyber-archaecometry from cyber-archaeology: new dynamic trends in archaeometric training

and research

A modern approach to cultural education and archaeological sciences is presented with the use of new technologies: from virtual archaeology in
cyber-archaeology and cyber-archaeometry. The past cannot be remade, but could be simulated. The 3D modeling is a very useful practice for the identification,
monitoring, conservation, restoration and enhancement of archaeological objects. In this context the 3D computer graphics can support archaeology and heritage
policy, offering scholars a“sixth sense” for the understanding of the past, as it allows them almost to live it. The simulation develops virtual affordances and there
the correlations contribute to an opportunity for interpretive processing. We tell about our first contact with cyber-archaeometry, by the cyber representation of
the petrography (optical) microscope process using avatar, in the spatiotemporal ecosystem of the Archaeometry Laboratory. The software development s done
with the 30 Modeling and Game Engine software, Unity3D.

Key words: virtual environment, virtual reality, gamification, serious games, animation, 3D modeling, cultural assets, cyber-archaeology, cyber-archaeometry,
virtual lab, microscope, diffusion, obsidian, training
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Hannans JBOPAK | Daniel DWORAK
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A NYTTEPOT | Jan LUTTEROTH
(LMU, ®PT | LMU, Garmany)

BuptyanbHbiii My3eil yTpayeHHoro KynbTypHOr0 Hacnefua - 3D BOKYMeHTUPOBaHMe, PeKOHCTRYKLUY U

BU3yanusalun B ceMaHTHYeCK ol nayTiHe

B pabore pacckasbiBaeTca 0 CNOKHOCTAX, BOSHUKAIOLLMX B XOAE C03AaHMA KOMNbIOTEPHbIMU MeToAaMit TDEXMEDHBIX PEKOHCTPYKLHIA YTPAYEHHbIX W/
Hepeanu30BaHHbIX 00BEKTOB HCKYCCTBA U apxuTeKTypbl. PacTywuii 06bem TpEXMepHBIX A0KYMEHTOB 1 NPoeKToB TpEXMepHbIX peKoHCTPYKLMi (Tpéxmep-
HbIX AaHHbIX), C 0HOI CTOPOHbI, 1 PAA HEpeLUEHHbIX NPo6AeM INEKTPOHHOI JOKYMEHTALMM U AAUTENLHOTO XPAHEHIA MOAYYEHHbIX 3HaHUIi «BHYTPM 1
BOKPYr» TpéxmepHbIx Moaenei, ¢ Apyroi, TpebyioT NPUNOKeHA 0NONHNTENBHDIX YCANMIA HA CTbIKE MEXAMCLUNAMHAPHBIX CCNEAO0BAHMI 1 BUPTYaNbHOI
apXeonorum.

ABTOp BBOAKT B KYPC CNOMKHOI AMCUMNANKDI 1 NPeANaraeT HoBble NOAXOAbI K NONYYEHNH0 JAHHbIX, MOACAMPOBAHUI FEOMETPUYECKHX NapaMeTpos,
(EMaHTMYeCKOMY MOJeAMPOBAHHI0 AaHHbIX (OHTONOT UM NPEAMETHOI 06nacTh), X coxpaneito B 6a3ax 3Hamit (RDF-xpaHunuwa) u Bu3yanu3aumm
Mogeneil 3Hanuit (B TexHonorim WebGL).

Kniouebie C110Ba: BUPTYanbHbIi My3eii, BUPTYaNbHbIe HayyHad OKPyXaloLLas CPeaa, UMPOBAA PEKOHCTPYKLMA, TPEXMEPHaA BU3yanu3aLma

Virtual museum of destroyed cultural heritage - 3D documentation, reconstruction and
visualisation in the semantic Web

The paper presents the challenges in the research field of computer based 3D reconstruction of lost and/or not realized art and architecture. The increasing amount
of 3D documentation and 3D reconstruction projects (3D data sets) on the one hand, and still not solved problems of e-documentation and long-term preservation
of the knowledge “within and around” the 3D models on the other hand request enforced efforts in the interdisciplinary field of Spatial Humanities and Virtual
Archaeology.

The presentation brings insight into a complex discipline and introduces new approaches in data acquisition, geometric modeling, semantic data modeling
(domain ontology), preservation (RDF-Triple-Store) and visualization (WebGL-Technology) of the knowledge models.

Key words: virtual museum, virtual research environments, digital reconstruction, 3D visualization
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Bagum BAHbKOB | Vadim VANKOV
(Munncrepcreo Kynstypsi, PO |
Ministry for Culture, Russian Federation)

Buptyanbhas apxuTeKTypa: IKCKYpCHA B IpoLLnoe

Mo npeanoxenuto pe3upexta Poccum B.B.Mytuna B netom 2014 roaa Ha Tepputopun Mockosckoro Kpemna Gbina npekpaiLeHa peKoHCTpykuua 14-ro
AAMUHICTPATHBHOTO KOPNYCa B (BA3M C HAMepeHWeM BOCCO3AaTb UCTOPUYECKMA 06K paHee CYLLECTBOBABLUMX Ha 3TOM MecTe Bo3HeceHckoro i Yyaosa
MoHacTbIpeit. 06a apxuTeKTyPHBIX aHCamM6nA 3a (BOK MHOTOBEKOBYH UCTOPUI) He Pa3 NepecTpansaniich i BUAOH3MEHAMNC, HO B CUATY CBOETO TeppuTOpH-
aNbHOro pacnonoxena Ha Llapckoit (MBaHOBCKOI) nnoLLaAY BCera Urpany BaXHeNLLYI0 Pofib B XU3HW BeNUKMX KHs3el Pycu u monapxos Poccun. 06utenn
6binu B30pBaHbl 17 ekabpa 1929 roga. (naceHHble 3 HUX PENKBUM XPAHATCA B Pa3HbIX My3eiiHbix cobpaxuax: [ocyaapcTBeHHoi TpeTbAKOBCKOI ranepee,
My3ee apxutexTypel um. A.B. LLlycesa, My3eax MockoBekoro Kpemna.

PaboTbl N0 cToOpUYECKoi PEKOHCTPYKLIMIM NAMATHIKOB apXUTeKTYpbl NPeACTABAAKTCA ZOATUMM U TPYAHbIMHK, NOTOMY YTO COXPAHUAOCh OrPaHIYeHHoe
KONUYECTBO JJOKYMEHTOB.

B pamkax npoeKTa BUPTYanbHOro My3ed apxuTeKTypb!, pa3paboTanHoro no 3akasy Munucrepcrsa Kynotypel, My3eit apxutektypel um. A.B. Lllycesa
npeacTaBnAeT BUPTyanbHble IKCKypcun no Yysosy v BozHeceHckomy MoHaCTbIpAM. TpexmepHbIe Typbl N03BOAAIOT HOBBIMM CPEACTBAMM KOMMbIOTEPHbIX
TEXHONOr Wit MIPeACTABUTb YTPAYEHHbIE aPXUTEKTYPHbIE aHCAMOAN 1 COBEPLLMTb BUPTYaNbHYIO IKCKYPCHIO B AaneKye Snoxu.

KnioueBble CnoBa: apxuTeKTypHble aHCaMbnK, MCTOPUYECKIE PEKOHCTPYKUMM, BUPTYanbHble IKCKypauu, MockoBckuit Kpemnb, Bo3HeceHCKMit MOHACTbIpb,
Yyn08 MOHaCTbIpb

Virtual architecture: an excursion to the past

On the initiative of Russian Federation President Vladimir Putin the renovation of the 14th administrative block in the Kremlin was discontinued in summer 2014. A
decision was made to reconstruct the historical ensemble of this part of the Kremlin which would include the rebuilding of the once extant Ascension Convent and
Chudov (Miracle of the Archangel Michael) Monastery. Throughout centuries of their history both the convent and monastery had undergone many changes yet,
due to their location in the main square of the Kremlin (Tsar, or lvan Square), they always played a significant role in the reigns of all Russian Grand Princes and
monarchs. They were exploded on 17 December 1929. Some of their venerated icons and relics were rescued and are kept today in different museum collections,
including the State Tretyakov Gallery, Shchusev Museum of Architecture and museums of the Moscow Kremlin itself.

Works on historical reconstructions of architectural monuments are always time and effort consuming for the number of available documents and records is limited.
The virtual museum of architecture project commissioned to the Shchusev Museum of Architecture by the Russian Ministry for Culture offers virtual visits to the
Chudov Monastery and Ascension Convent. Making use of modern computer technologies such 3D visits provide an opportunity to see many long-lost architectural
ensembles and make time trips to the bygone days.

Key words: architectural ensembles, historical reconstruction, virtual visits, Moscow Kremlin, Ascension Convent, Chudov Monastery
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Oparko HUKOTYYN |
France NICCOLUCCI
(PIN, Uranmua | PIN, Italy)

Copun XEPMOH | Sorin HERMON
(STARC, Kunp | STARC, Cyprus)

TpéxmepHas apxeonoria; MeTo0N0rHA HCCAeR0BaHUI H IPHKNA/HbIE ACNeKTbl

npegBapnTelibMble CDO&P&)KGHM}I

BuptyanbHas apxeonorua v eg TPEXMepHaA COCTaBNAILLAA AEMOHCTPUPYIOT NOCTOAHHO PACTYLUMIA MHTEPEC K HUM, eCTU CYAUTb N0 HayYHOii apxeono-
rUYeCKoil NUTepaType, HaulHas ¢ BBeAeHNA TePMIUHA C HayyHbIit 06opoT Gonee AByx gecaTuneTwit Hasag. OcHOBHAA Tema, Ha KOTopyHo o6patLaoT
BHUMaHMe — T0 BKNajl BUPTYanbHbIX PEKOHCTPYKLMIi B MONYNAPU3ALIAI0 apXeonoruy u, B 60nee WPOKOM CMbICTE, KYNbTYPHOTO HACNeAA, NpefCTaB-
NIeHUA APXEONOruYECKUX OTKPBITMIE LMPOKOii NyBauke B 06Pa30BaTeNbHbIX LENAX WM, B HEKOTOPOM CMbICTE, BbIACHEHHS apXEONIOTMYECKHX BONPOCOB
1 C03MaHuA KNBep-NPOCTPAHCTBa, B KOTOPOM B3aUMOAEIICTBUE € JaHHBIM NPONCXOAUT UHHOBALWMOHHbIM CNOCOBOM. 3HaUNTeNbHAA YACTb UHTENNEKTY-
AnbHbIX yYCUANIA 3aTPAYNBAETCA H Pa3BUTHE TEXHONOTMIA, 00ecneynBaIoLLUX BbICOKYIO CTeNneHb PeanucTYHOCTH, MHTEPAKTUBHOCTU C LMGPOBBIMU
NIaHHbIMM 1 X 0nepabenbHOCTb N0 Pa3NMUHbIM KaHanam A0CTyna (Hanpumep, oHnaitH, MoBuAbHble ramkeTbl 1 T.4.). MocneHue HeCKoNbKo NeT
HabNKoAAKTCA MHOTOUMCNERHbIE NYBAMKALMY, NOCBALIEHHbIE MHHOBALMOHHbIM NOAXO0AAM K 3anch TPEXMEPHbIX aHHbIX NONIeBbIX UCCTIEA0BAHMIA I
AnropUTMam MX ONTUMM3ALLMH, YCTPOICTBAM 3aMMCY WK COMYTCTBYIOLLEMY MPOrpaMMHOMY obecneuernto. lpyroe Hanpasnexue CoBPEMeHHbIX
Pa3pabOoTOK OPUEHTUPOBAHO Ha MOTPEOHOCTD CO3HAHMA XpaHUANLL TPEXMEPHDIX AAHHbIX 1 CEMaHTHYeCKOro onucaxua 3ux 3D-mopeneit. B oknape
NPeANaralTCa 3anonHUTb CyLLeCTBYHLLIVI Pa3pbiB B 3T0i 061aCTH NYTEM 0CYLLIECTBNEHNA KOHKPETHBIX Mep, Heobxoaumblx Ana agantaunn 3D Kak
METOAONOUM UCCNe10BAHMIA B aPXeONOrM, MMeloLLei Lienblo GopmanbHoe npeacTasnenue 3D aprymeHTOB 1 NPO3payHOCTb AaHHbIX.

Kniouesble cnoga: BUPTYanbHadA apXeonorua, 060cHoBaHue TpéXMEpHOCTM, npeacTaBnequne (EJOPMBHHBOBBHHbIX QOKYMEHTOB

3D archaeology: research methodology and applicability aspects - some preliminary thoughts

Virtual Archaeology and its related 3D component, has shown an increased interest in the scientific archaeological literature, since its first introduction more
than two decades ago. Main topics to be addressed were the contribution of virtual reconstructions for the popularisation of archaeology, and, in a broader
sense, cultural heritage, communication of archaeological results to the public, educational purposes or, to some extent, elucidation archaeological questions
and provision of a cyber-environment where interaction with data can be done in an innovative way. Much intellectual effort has been invested in
technological developments for increasing levels of realism, interactivity with digital content and its presentation through various channels (e.g. online, mobile
devices, etc.). The past few years have seen many publications dealing with proposals of innovative solutions for archaeological field 3D data capture and their
related optimisation algorithms, data capturing devices or data interoperability software. Another recent line of research addresses the challenge of creating
repositories for 3D data and how to semantically describe such 3D models. The paper proposes to fill an existing gap in the domain, by proposing some concrete
steps necessary when adopting 3D as a research methodology in archaeology, with emphasis on formal representation of 3D reasoning and data transparency.

Key words: virtual archaeology, 3D reasoning, formal knowledge representation
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Nlaypa TOHIO | Laura LONGO
(Topoacxoii my3eid Onopentiun, Uramis |
Civic Museums of Florence, Italy)

Yumuna JYAAH | Cinzia LUDDI
(PIN, VAST-LAB, Hramua |
PIN, VAST-LAB, lialy)

Huxoma AMUIKO | Nicola AMICO Xenespa HUIKONYYH | Ginevra NiCCOLUCC
(PIN, VAST-LAB, Wranus | > (PIN, VAST-LAB, Hramus |
PIN, VAST-LAB, Italy) " PIN, VAST-LAB, Italy)

PaccmatpitBas KameHHble opyauA: UHTErpupoBaHHbIi Kpocc-meaniiHbii nogxos

HOBbIE TEXHONOTWW OTKPBINH HOBLIE BO3MOKHOCTH, (ﬂDE{JﬁH W NpUemMbl pacckasa ob APXEONOMYECKHX OPYAKNAX. B Lienax yBEpEHHOﬁ HAEHTM{]}HKEI[{MM APXEONOTNHECKIX KAMEHHBIX OWAHIF'I
(yHKUMOHANbHBII AHANWTUK NPUBOAMT PasHble A0KA3aTENbCTBA: GOPMY OPYAWSA, CNEAbI H3HOLIEHHOCTH, yTPaTbl, CKOMbI, CNOCOB KpeneHIA 1 apXeonorMueckuit KoHTeKcT. BaiHbl Takie
ITHOTPadMuECKIe 1 IKCNEPUMEHTANbHBIE JaHHbIe, TPacconoruueckiii aHanu3 No3BoNAET ¢ JOCTATOUHOI CTENeHbIO HAAEKHOCTH PEKOHCTPYUPOBATL H OLiEHNTb XapaKTep PyHKUMIA, MCnonb3oBaHMe
PeCYpCoB M HCTOpHIO ApeBHero nocenems. Mcnonb3o8aHme Beex 3THX 06beaMHeHHbIX BOEUHO MeXMCLMNANHAPHBIX MCTOYHUKOB, BKNIOYAA AOKYMEHTANbHbIE UCTOYHMUKIN N H30BpaeHns,
N03B0ONAET ONPEAENUT MPOHCKOKALHIE OPYANA W €T0 GYHKLMM,

YcBORHMe HaBbIKOB HOBOIA CTPaTeritv NPOH3BOACTBA M MCNONb30BAHKWA OPYANit NPeAoNPeAenino HanpasNeHA B Pa3BUTN HAZEKHBIX CTpaTerHit A00bIuM muLn. [Tpon3BOACTBO OPYAMIA
HECOMHEHHO NOBNHAND Ha PONb YENOBEKA B ﬂHlLlEBDl'i Lenu. B atom CMbICNE NPOW3BOACTBO M HCNONb30BaHNE opmuﬁ =310 (OBEpI.IJEHHbIIF'I n HOBaTﬂp(KHIF'I nocob I'IpH{I'Il}CﬂﬁJ'IeHHH K HEGﬁm}lHMl}-
TV NOMCKA NPONKUTAHKA. V3roToBAEHME FPYNN opyaKil GbIN0 IKCTPACOMATHYECKOI AAANTHBHOI PeakLMeil UenoBeyeCKixX rpynn, 3aHUMABLUNX PasHble HULLW B NPOLBIKEHIN HA (eBep.
OyHKUMOHANbHBIA aHank3 IBPICTUUECKOI UEHHOCTI NO3BONAET PACCMATPBATD IBONIOLMOHHBI d2HOMEH «NPOU3BOACTBA W HCONb30BAHIA apTedakTa» Kak MPOLECE, ¢ NOMOLLbIO KOTOpOro
MOAHO PEKOHCTPYMPOBAT TEXHOMOTUUECKH, KYNBTYPHBIM, 3AANTUBHbII NYTb PA3BUTUA Pa3HbIX YeNOBEUECKUY Fpynn.

BpaMKa}( WCCnenoBaHnA onucaHel EEPHU’IépKH W3 NO3AHENANEONUTHYECKOTO NAMATHIKA B Eunautmno [TD[KaHEI], yTobbl ONpEAENnnTh, KaKum cﬁpasom WHACKONbKO YCNELWHO MOTYT HCNOAB30BATH-
CA UM pOBble TEXHONOTHM ANA PABOTHI C aPXeONOrMYECKUMI AaHHbIMI, MaTepHanami, No3HAHWAMM, H KaK Ln{pOBOI MHCTPYMEHTAPHIl MOXET ObiTb none3eH npi 0GbeaHHeHHH, KOPPEKTHPOBKE 1
)J,aJ'IbHEHLI.IeM PacnpocTpaHeHUM MHTETPUPOBAHHOTO aHANUTHYECKOTO NOAX0Ma.

Bbiagnenue n onucanie cneos Ha opyanuax NPOBOAMNOCH HOBALIMOHHbIMMA METOAAMM TPACCONOTMYECKOO aHaN3a NpU NomMoLLy L posoro Buaeomukpockona (Hirox KH-7700). On obnagaer
(yHKLMei BECKOHTAKTHOrO M3MEPEHIA N TPEM 0CAM W N03BONAET HabnlogaTb GopMy NOBEPXHOCTH NOZA Pa3HbIMM yrnam. B komnnekTe umeloTca ABa obbekTMBa: 3ym-obbektus MX(G) S040L ¢
cncTemoit asTokannbpoBKm ¢ Hu3kum yeennueniem, n OL-14011, paboTarowwit kak meTannorpadeck il MUKPOCKON C ONTHYECKIM yBenuueHmnem o 7000x.

ﬂElJ'IH()llEHHOE YeTkoe u3uﬁpamenue MOMET ﬁbﬂb nony4eHo EﬂHHDBpeMEHHDfﬂﬂHDMDMEWHD, Hd OCHOBE COBNHEHNA M}OﬁpaPKEHHIF'I C pasHbimM ¢0K)’EHbIM PacCTOAHNEM, HA WX OCHOBE CTPOMTCA
TpéxmepHan Mogienb, N03B0NAIOLIAA MPOBOAUTH PasHoo6pasHble HabNIOAEHNA B TPeX NNOCKOCTAX. 30T NPHGOP OKa3ancA oueHb 3GeKTHBHLIM NP1 0BHAPYXeHHN KPUCTANNOB KBapLa,
BKNHYEHHBIX B KyJ'IbTyprIIﬁ Cnoit AAHHOTO apxeonoruyeckoro opyaua.

Cneayrowuii war 8 U3y4eH 32PHOTEPOK COCTOAN B MX OLMPPOBKE NPY NOMOLLM TPEXMEPHOTO Na3ePHOO CKaHepa. bbino HcNonb308aHO ABA NOAX0AA: NONYAADH3ALMA W AETaNbHBIN HayuHbI
aHanw3. [BoACTBEHHOCTL NPMBENA K MCNOAB30BAHIKD ABYX Pa3HbIX MeToAMK 00paboTki  npeacTagneHiA AanHbIX (3D AOKYMEHT W MyNBTUMEAWIIHOE NpeacTaBnenue B MHTepHer).

MporpammbI ¢ OTKPBITBIM UCXORHBIM KOAOM 1NA Pa3MeLLeHIA TPEXMEPHOTO koTeHTa B (et Gbinn BbIGpaHbI B CUAY TOTO, 4TO MOAYNBHOCTL 3TUX NPOTPaMM NO3BOAAET NONb30BATENI0 HACTPaK-
BaTb HHCTPYMEHTBI W MHTEpQeiichl. 3TOT NOAXOA CNOCOBCTBYET B3aUMOAEIICTBIK ¢ BUPTYaNbHbIM NPOCTPAHCTBOM W NOHIMAHIIO 00pa3a TPExMepHOro n300paxeHHA peanbHoro npegmera
Bnarogapa uCnonb30BaHUI0 AHHOTAUMI W u36KpaTenbHOro NpeaCTaBNEHHUA TDEXMEPHOI Mogeny.

larom Bnepep B NpUMEHEHIN KPOCC-MEMITHOTO NO/X0Aa ANA NPOCMOTPA KAMEHHbIX OpyAHIE ABNALTCA MCCNEA0BAHKE LGPOBOTO IKCNOHATA. LIngpoBOIt IKCNOHAT, KOTOPBII Mbl NPeACTABNARM,
MOMET COBLUHATL aHANUTIYECKIE JaHHble C N0 BbIMM Apyrimu, Aonyckan AnddepeHMPOBaHHbIN NOAX0A W MHOTOACNEKTHOCTh NOBECTBOBAHMA.

INeKTPOHHbIT pacckas Mcnonb3yeT NoTeHLMan, NPeAoCTaBAReMbIil UMGPOBBIMU CPEACTBAMI ANA PEAAKTPOBAHIA U PACNPOCTPAHEHNA KOHTEHTa, CO3AaHNA BONee HaCbILUEHHOTO NOBECTBOBAHMUA
Bnaroaapa MCoNb30BaHMIO MYNLTUMEAMIHBIX KyBTYPHBIX pecypcoB. 10ABAALTCA peanbHas BOSMOXKHOCTb OT OUMGPOBKN U HAKONNEHNUA KOHTEHTA NEPRIITH K ero peAakTUPOBAHNIO, TaKUM
00pa3om yupeseHA KynbTypbI MOTYT CienaTb CBOI KOHTEHT Goneee npHeneKaTenbHbIM ANA ny6AMKM, CO30aTb HOBbIE BO3MOAKHOCTH JANA YYEHDIX, PACLUMPHTD CBOIO AYAUTOPHID.

KnioueBble cnoBa: naneonu, kamexHbie opyAMA, GyHKUMA, UMGPOBOI MUKPOCKON, TPEXMEDHII Na3epHbIil CKaHep, PA3HOCTOPOHHEE NpeCTaBNEHIE JKCNOHATOB

Browsing a stone tool: a cross-media integrated approach

New technologies have opened new perspectives, ways and practices of telling stories about archaeological tools. For reliable identification of archaeological stone tools function analysts rely on multiple
lines of evidence that might include tool design, use-wear, residues, breakage patterns, hafting traces and archaeological context. Ethnographic and experimental evidence are also important. Use-wear
and residue analysis has the potential to provide a reliable basis for reconstructing and evaluating the nature of prehistoric tasks, resources utilization and settlement history. The use of these integrated,
interdisciplinary sources, including documents and images from the past, makes it possible to identify the object’s genesis and functions.

The adoption of the new strategy of tool production and utilization would have anticipated responses in embracing reliable foraging strategies. The role played by hominins in the food chain had been
definitely influenced by tool production. In this sense tool production and utilization is a perfect innovative adaptation to foraging necessities, and tool assemblages are the extrasomatic adaptative
respanse of a group who has colonized different niches by moving toward north.

Functional analysis ofits heuristic value allows to consider the evolutionary phenomenon “artifact production and utilization” as a process through which it is possible to reconstruct the technological,
cultural and adaptive path of human groups.

The paper will draw on a case study of grinding stones from the Upper Palealitihic site of Bilancino (Tuscany) to show how and with what degree of perceived success, digital technologies can be
successfully employed in the process of dealing with archaeological data, materials and knowledge and how digital tools can be helpful in order to merge, to edit and finally disseminate integrated
analytical approaches.

The identification and description of use-wear traces was carried out by means of the innovative application to wear-traces analysis of the combined potential of the Digital Microscope (Hirox KH-7700). It
has a 30 multi-viewer function that allows to observe surface shape at various angles. Two different optics are available: macro MX-G 50402 working as a stereomicroscope at lower magnification and
0L-140 llworking as a metallographic microscope (up to 7000 ).

Afully-focused image can be obtained instantaneously by compiling images of different focus positions, building a 30 model that enables versatile observation in three dimensions. This device has proved
to be a very effective tool for distinguishing between the warned crystals embedded in the matrix of the archaeological tools.

Afurther step in the study of the grinding stones included their digital acquisition through a 30 laser scanner. Two approaches were carried out: public dissemination and detailed research analysis. The dual
approach led to the use of two different processing methodologies and visualization platforms (3D portable document format and tools for multimedia interactive Web).

The use of open source solutions for 3D contents publication on the Web was chosen because the modular system of open source software allows customising tools and interfaces. This approach enhances
interactions with the virtual scene and understanding of the 3D representation of the real object using annotations and selective visualization on the 30 model.

The step forward in integrating cross-media approach to browse stone tools has been represented by the elaboration of a digital exhibit. The digital exhibit we are presenting can merge both the analytic
data with the other kind of data in order to enable a different and multi-layered storytelling.

Digital storytelling exploits the potential offered by digital tools for editing and disseminating contents, to create an enriched narrative process thanks to multimedia cultural resources. This is a major
opportunity for cultural heritage to pass from digitization and aggregation of content to edit this content, and thus for cultural institutions to make their content more attractive for the public, providing
new experiences and ways for scientists and for engaging with new audiences.

Key words: Paleolithic, stone tools, function, digital microscopy, 3D laser scanner, multi-layered storytelling 'I _2
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06[78308& TéNlbHble Nporpammbl i MySEﬂ nog OTKpbITbIM Hebom: OTKPbITHE aPXEONIOTUYECKOTO

Hacheaua npu nomotun MOoGHNbHBIX yCTPOﬁCTB

(ywecrByeT onpeeneHHaa cneunduka npeeHTaLuu U MHTEPRpeTaLi apxeonornyeckinx 06beKToB, HaXoAALMXCA NOA OTKPBITbIM HeBoM. ( TouKN
3PeHUA M3yYeHna Hacneana 06beKTbI HacneAuA Nog OTKPBITHIM HebOM NPEACTABAAIT ONpeAeneHHyo CNOKHOCTb ANA 06LLeCTBEHHOTO BOCNPUATISA U
noHUMaHuA. C 0AHOI CTOPOHI, apXEON0rHYeckue PackoNKM ABNAITCA CMELIaHHOI CPeaoi, COAepaLLeil GparmeHTapHble, BbiPBaHHbIE U3 KOHTEKCTa
3NEMeHTbI, yTpaTHBLUME CBOIi NepBOHaYaNbHbIit 06aMK. C Apyroit CTopoHbl, B pasbpocaHHoii ropoACKOid XPOHONOTMM apXeonoruyeckue NaMATHIKN
YTPATUAN CBOK MCTOPUYECKYI0 LIENOCTHOCTb U CYLeCTBYIOT KaK Hekie abCTpakTHbIe 30HbI, He BLINOAHAIOLLME CBOE H3HAYANbHON QYHKLMN.

JinA MHTEpNpETaLMM apxeonoruyeckux AOCTonpumeYaTenbHoCTel, 0C06EHHO PacnoNoXeHHbIX N0A OTKPLITLIM HeBOM, TPAAMLMOHHO CNONb30BaNCA
LeNbIii pAA CTaUMOHAPHBIX My3eiiHbIX i MHOOPMALMOHHBIX PECypCoB, Hanpumep, AoLLeyky ¢ BepbanbHoil U rpaduueckoit MHopMmaLei, ycnoBHble
0603HaueHus, IHOOPMALMOHHbIE CTeHbI 1 T.4. X0TA Takoii TN 06pa3oBaTenbHOro pecypca Npu3saH «BpocuTb MOCTUK», NOMOYb 3pUTENI0 NOHATD
KOHTEKCT MCTOPHYECKOro 06bEKTa, ero BO3MOKHOCTH B 60AbLIMHCTBE CyYaeB OrpaHUYeHbI, NOTOMY YTO CoAepXaHue ero Tpebyet cepbesHbIX
BNOXEHMNIA,  er0 NPUCYTCTBIE MEHAET BU3yanbHoe BocnpuATHe 0bbekTa.

bbicTpoe pacnpocTpaHerie U BHegpeHHe HHOPMALNOHHO-KOMMYHUKaLMOHHbIX TexHonorwit (MKT) cnocobeTayeT BBeACHUIO GOPM M3yueHua
Hacneama, B KOTOPbIX MOBUNbHbIE TEXHONOTUM U NOBCEMECTHOR 0byyeH e 3aaloT 0CHOBHOE HaNpaBneHHe pocta 1 yaywiero pasuTHA. 3Ti TexHONO-
TUN MMeIOT NPenMyLLECTBa Nepes KNaccnyeckumm CraTnyeckimMiu MHTepnpeTaLinonHbIMU MOZeNAMY, Tak Kak NPeAoCcTaBAAIOT NoAb30BaTeNAM
A0NONHUTENbHbIE CePBHCHI M Y06CTBA NOHUMAHUA W UHTEPNPETALIMM NAMATHUKOB 1t 06bEKTOB HACNeAUA NOA OTKPLITHIM HeBoM.

KnioueBbie cnoBa: My3eil Nog OTKPbITHIM HeboM, apXeonoruyeckoe Hacneue, u3yyeHue Hacneama, AONONHEHHaA PeanbHOCTb, MOBIUNbHbIE NPHA0-
KeHuA

Open Air Museum educational applications: discovering archaeological heritage with

mobile devices

The archaeological sites situated in the open air have specific characteristics for presentation and interpretation to the public. From the point of view of
heritage education, this type of open air heritage causes many difficulties of perception and understanding for the general public. On the one hand, the
archaeological sites present mixed environments containing incomplete, decontextualized elements that have lost their original appearance. On the other
hand, in a scattered urban chronology, the archaeological sites have lost their historic integrity and present abstract environments without its original
function.

The interpretation of archaeological sites, especially situated in the open air, has been traditionally resolved with the implementation on site of a wide range
of museum and interpretative fixed resources, like panels with written and graphic information, interpretative signs and interpretative stations. Although
this type of interpretative resources intent to serve as a bridge, helping to contextualize a visitor in a historic site, these solutions in most cases are limited
because of high costs maintenance and visual impact on the site.

The rapid spread and the integration of Information and Communication Technologies (ICTs) point to the development of heritage education activities, in
which mobile technologies and ubiquitous learning will constitute the main axes of growth and future development. These technologies have a number of
advantages with regards of previous classic interpretative static models, offering users additional tools and facilities for understanding and interpreting
open air heritage monuments and sites.

Key words: open air museum, archaeological heritage, heritage education, augmented reality, mobile applications
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BuptyanbHbie peKoHcTpyKLUM B MynbTUMESUIHBIX IKMOIULHSX 06BEKTOB KYNbTYPHOI0 Hacnegus

B pabore npeactasneH paa npoeKTo., BLINOAHEHHbIX Ha kadepe «MHxeHepHad rpaduka u gusaitk» CMBITIY U nocBALEHHBIX 3a4a4am COXpaHEHNA KYALTYPHOro
Hacnegu.

TexHonorua co3gaxua TouHblx 3d Mogeneit ucTopuyeckux 06beKToB Ha ocHose GoTorpaduit. C NOMOLLbIO 3TO TEXHONOTMK YAAETCA C MUHUMANbHBIMK 3aTPaTamMi
co3aatb 3d mogens Nioboro o6bekTa, He NPeBbILLAWEro pasmepbl 3 M X 3 M, UMes TONbKO doToannapar M AONONHNTENbHbIA MCTOYHKK CBeTa. Ha ocHoBaHN
doTorpadmii ¢ pasHbix Touek cTpouTcA 061an Mofens 06beKTa, a 3a CYET PasHOro HaNPaBNEHNA CBeTa GOPMUPYETCA KapTa Penbeda, KOTOPan NPUMEHALTCA K
obuweit mogenu. laHHbIi NoAX0A N03B0NAET NepeaTh Menbuailune HepOBHOCTH U AeTany 06bEKTa, He UCMONb3YA NP STOM CNeLMani3upoBaHHOT0 0POrOCTOS-
wero 060pyaoBaHMA AnA 3d CkaHUPOBaHUA.

MynbTumepnitHoe conpooxaeHme skcno3uuum "Oxusian apxeonorua'. Pabota 6bina BbinonHera ana bonbloro MeHblukoBckoro ABopUa B OpaHueHbayme B
Nenunrpaackoii obnacty. Cpepcramu TpExmepHoii rpadKIt U aHUMALIUK Ha OCHOBE COXPAHVBLLMXCA YacTelt 1 CTOPUYECKIX CBIAETENBCTB 6510 BOCCO3AaHO
JleCATb APXeoNoruyeckx 06LeKToB. bbin (MoaenMpoBaKbl 06MMK 1 OKpYKeHue 3TUX 06bEKTOB, NOKa3aHa (BA3b MEX /LY GparMeHTaMy, UCKOAHBIMU 06BeKTamMM i
WCTOPUYECKUMM HHTEPbEPaMU, B KOTOPbIX OHY Haxoauavce. [ina 6onee HarnAAHOi AeMOHCTpaUMM 06AMKa BOCCO3AaHHDIX 06BEKTOB BbiNM CO3AAHDBI OTKPBITKH,
N03B0AAILME PACCMOTPETb 0GBEKT C NOMOLLbI0 TEXHOAOMM AONONHEHHOI peanbHOCTH. PeanucTYHOCTb BU3yanu3aLu 06beKTa v GbICTPOTa OTKANKA NO3BOAMAN
npubAM3KTL 0becneynTs peanucTUUHOCTL B3aUMOAECTBIA C 06BEKTOM.

Tethuii cag. K oTKpbITUio nocne pekoHCTpyKumu lethero caga 8 CankT-Mletepbypre ana naBunboHa «fony6atHa» Gbin co3gaH MyNbTUMEWIAHBIA BUACOPONHK,
NOKa3bIBatOLMIA, KaK MPONCXOAMAN APXEONOrYeCKie PackonKku U NOCNeyowana PeKOHCTPYKLMA 06bekToB JleTHero caga. 310 no3BONMAO HAMMAAHO NPEACTABUTD
0CHOBHbIE 3Tanbl BOCCTAHOBAEHME NepBOHayanbHoro 0bnvka caga.

PekoHcTpyKUMu nctopuyeckoro ropoza Kpatoso (Makeaous). Cneunanuctamu kadespbl COBMECTHO € McCneoBaTenbckum noapasnenenuem ENEA, yuneepcuteta
B bonoHbe (Utanus), Hauara pa3paboTka npoekTa no peKoHCTPyKLMM ucTopuyeckoro ropoaa Kpatoo, B MakeoHuu, B pamkax MexiyHapoAHoro npoekTa Horisont
2020. lpesnonaraetca ncnonb3oBatb cneunanu3upoBanHble bIIA ana co3panua 3D mopenu ropoaa v noa3emHbix newwep. Ha 6aze nonyueHHoil Mopenn u
WCTOPUYECKIX U3bICKAHMNIA BYET PEKOHCTPYMPOBAH NepBOHAYaNbHbIil 067K TOPOAa U C03AaH MaKeT.

Knioyesble cnosa: BUPTYaNbHbIE PEKOHCTPYKLWM, M}’ﬂbTHME,U,II‘IIT'IHbIE TEXHONOTUM, AONONHEHHAA PeaNbHOCTL

Virtual reconstructions for multimedia exhibitions of cultural heritage objects

The paper covers a number of cultural heritage preservation projects carried out by the Department of Engineering Graphics and Design of Saint Petersburg Polytechnic
University.

Method of creating highly precise 3D models of historical objects from photographs. With minimal costs this method makes it possible to produce a 3D model of any object
(not larger than 3 m x 3m) with the use of a camera and additional light source. The general model is based on photographs made from a variety of points while the relief
map applied to it is formed by the light coming from different directions. This method conveys every minor unevenness and detail of the object sparing the use of expensive
3D scanning equipment.

Multimedia project for the “Revitalized Archaeology” exhibition. The project was done for the Grand Menshikov Palace in Oranienbaum (Leningrad Region). Ten
archaeological objects were modeled with the help of 3D graphics and animation, based on their surviving fragments and available historical data. The 30 models show how
the objects used to look, what their environment was like, how their fragments were connected and where they were placed in the historical interiors. To make the objects
look even more real their virtual cards were created. They make it possible to observe the objects with the help of the augmented reality technology. The highly realistic
visualization of the objects and fast feedback provide for the realistic interaction with them.

The Summer Gardens. When the Summer Gardens (Saint Petersburg) were reopened after their renovation, a multimedia video was made for demonstration in its Dovecote
Pavilion. Featuring archaeological excavations on the site and further reconstruction of various structures and objects, it traces major stages of the reconstruction of the
Gardens' original layout.

Reconstruction of the historical town of Kratovo (Macedonia). The Department has launched a project of historical reconstruction of the town of Kratovo, within the
international Horizon 2020 program, together with the ENEA Centre of the University of Bologna (Italy). A 3D model of the town and its underground caves is to be produced
with the help of drones (unmanned aircrafts). The model, along with historical data research, is to serve as foundation for the virtual reconstruction of the town’s original
appearance and layout and creation of its large-scale model.

Key words: virtual reconstructions, multimedia technologies, augmented reality 1-2
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(Dopr Konr ep. MHTepaK TUBHDII BMpTyaﬂbelﬁ MUp 419 u3y4eHnq Hayku B 19 Bexke

Oopr Kowrep 6bin 0AiHOI M3 camblx yaaneHHbIX HayuHbIX 6a3 Kanagckoit Apktiku XIX Beka. Moctpoenble 8 18811, Ha 0cTpoBe Snnecmep pasHoo-
BpazHble AepeBAHHbIE COOPYKEHHA NOCAYKMAN NOCTOAHHOI 630/ ANA y4eHbIX 1 BOBHHDIX, 0TKYAa OHI NPOBOANAM HayyHble nccnepoBakm. Moa
PYKOBOACTBOM neiiteHanTa Agonbda puam, Oopt Konrep cran ogHoit 3 14 skcneguumii, pabotasiueid B Mepsblit Mex ayHapoaHblii MonapHblii roa. Ha
rPaHT, BblAeNeHHbIi BupTyanbHbiM My3eem Kanazabl, pa3paboTa CailT co BCTPOEHHbIMM BUPTYanbHbIMU NPOCTPAHCTBAMM, KOTOPbIE NO3BOAAT ero
NOCETUTENAM Y3HATb 0 BAXHOCTH 3TOM HAYYHOI IKCNEANLIMM ANA CeBEpoAMEPUKAHCKOM MCTOpUM. TouHblit TpéxmepHblit MakeT Qopta KoHrep co34aH Ha
0CHOBE N1a3ePHOr0 CKAHNPOBaHUA AAHHbIX, PeanbHblX apTehaKkToB 1 UCTOPUUECKIX AOKYMEHTOB. B 3T0M BUPTYanbHOM NPOCTPaHCTBE NOCETUTENN
Y3HAIOT, KaKylo ponib rpana 31a 6a3a B nony4eHuM MeTeoponoruyeckiX, reodusnueckux 1 buonoruyeckux AanHbIx 8o Bpema leporo MexayHapog-
Horo Monaporo roga. OHu BUPTyanbHo nepexecyTca B oceHb 1883 r., Ha ToT MomeHT, koraa Dopt Korrep 6bln 3KCTpeHHo 3Bakyuposa. MyTewecrsya
BO BPEMEHM, NOCETUTENb CaliTa J0MKeH OyAeT pelwnTb pAd 3a1ay 1 Takum 00pa3om packpbITh 3arafiki 3T0r0 UCTOPUYECKOTO MeCTa.

KnioueBbie cnoBa: MHGOpMaTUKa, TPEXMEpHbIe U306paeHus, BAPTYanbHaA peanbHOCTb, ApKTUKa

Fort Conger, an interactive virtual world for exploring the science of the 19th century

Fort Conger was one of the most remote 19th-century scientific stations in the Canadian arctic. Established in 1881 on Ellesmere Island, a variety of wood
framed structures provided researchers and military staff with a permanent base from which to conduct scientific research. Led by First Lieutenant Adolphus
Greely, F. Conger was one of 14 expeditions conducted during the First International Polar Year (FIPY). Under a grant from the Virtual Museum of Canada, a
website has been created with embedded virtual worlds that will educate the public on the importance of this scientific expedition in North American history.
By relying on laser scanning data, actual artifacts and historical documents it has been possible to recreate an accurate 3D representation of Ft. Conger. In this
virtual world the public can learn about the role of this station in collecting meteorological, geophysical and biological data during the FIPY. Visitors to this site
are transported virtually back in time to the fall of 1883 immediately after the evacuation of Ft. Conger. As a time traveler, the visitor is required to solve a
series of problems to unravel the mysteries of the site.

Key words: computing, 3D-imaging, virtual reality, Arctic
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TpéxmepHbie Mogem KaK CpeCTEO NPOBEPKU TUMOTETHYECKMX aPXEONOTHYECKHX PEKOHCTPYRYMIA

(Ha npumepe Boesogckoro Jsopa 8 Marrasee XVii s.)

Apxeonor, n3yyatouue XVII 8., B CBOMX PEKOHCTPYKLMAX XU3HM 1 ObITa M3y4aemoit 3M0XM MOTYT ONePeTbCA He TONbKO Ha apXeonornyeckue, Ho 1 Ha
WKOHOrpaduyeckue 1 NUCbMeHHbIe UCTOYHIKI. MHTErpaLmnA BCero Maccuea UCTOYHIMKOB [0 HEAABHET0 BpemeHM ObIn0 CnoxHOii 3aaaueil. B HacTos-
Luee BPEMA, CYLLECTBYHOT AOCTYNHbIE NPOrpamMmbl AnA TpEXMepHOro MOAEAMPOBAHNA.

Mpy nomotwk nporpammbl Blender 2.66 Mbl meem BO3MOKHOCTb NPOAEMOHCTPUPOBATL BOIMOMXHOCTU COEMHEHNA APXEONOrUYECKOr0 U UCTOPUYe-
CKOro 3HaHuA 0 bbiTe pycckoro Hacenexna Cubupu XVII 8. Mbl XoTUM KpUTHUYECKN OLEHUTb NPEAbIAYLLME PEKOHCTPYKLMK 3acTpoiikn Manrazen XVII 8.
Ha npumepe BORBOACKOTO ABOPA. Ha Halw B3rNAQ, CNOKUBLUMECA B UCTOPUOrPad M TOYKI 3peHNA HA XapaKTep ee 3aCTPONKM OTNYAIOTCA paauka-
NU3MOM 11 He[J0CTAaTOYHOI ApryMeHTUPOBAHHOCTbI0. BHEApeHye HOBbIX METOAO0B it TEXHONOTWI MO3BOAMN0 NPEANOXUTD KOMNPOMUCC MeX Ay
CYLLECTBYHOLLMMIU TOYKaMM 3PEHNA.

KnioueBbie cnosa: Blender, TpéxmepHan moaenb, NUCbMEHHbIE MCTOUHMKM, runoTe3a, Mawrazes, asop, XVl ek

3D models as a tool for the validation of archaeclogical reconstructions: a 17th-century voevode’s

house in Mangazeya

In their reconstructions of 17th-century everyday life the archaeologists who study the period can rely not just on archaeological but also iconographic and
written sources. Until recently the integration of this large complex of sources was a complicated task. Today a few programs for 30 modeling are available.
The Blender 2.66 can combine archaeological and historical data on the Russian population’s life in 17th-century Siberia. The paper critically overviews the
previous reconstructions of a 17th-century voevode’s (governor’s) house in Mangazeya. The author believes that the current historiographic views of
17th-century construction are marked by radicalism and lack of evidence. The introduction of new methods and technologies can help find a compromise
between the extant different views.

Key words: Blender, 3D model, written sources, hypothesis, Mangazeya, house, 17th century
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lpuMeHeHue cUCTeM aBTOMATHYECKOTO NPOEKTUPOBAHYA B apXeonoriyeckuX HccneoBaHuAX

KenaHue MakcuManbHO CHHXPOHU3UPOBATH NPOLECC NONEBbIX U3bICKaHHil ¢ oopmneHnem anbboma rpaduueckoil SOKYMEHTaLIM K OTyeTy
3aCTaBAAT CNeLMANNCTOB, 3aHUMAKLLUXCA U3yueHnem ApeBHIX NAMATHUKOB, 06paTUTb BHUMAHIE HA BO3MOXHOCTY CUCTEM aBTOMATUYECKOro
npoektupoanua (CAMP). B ocHosHom npumensetca AutoCAD. B npowecce pabotbl ¢ Hum Haubonee onTManbHbIM NPeaCTaBAALTCA CO3haHNe
NaKeTa U3 B3aUMOCBA3AHHDIX GailnoB, B KOTOPbIX MOXHO XPHHTb BbINOAHEHHbIE HA MIWTAMMETPOBKE PUCYHKY, Nocae X 0680aKY. (03AaHHbIe
unnKCTpaumm byayT aBToMaTMYeCKI 0TOOPAXATLCA B (BOAHOM AOKYMeHTe. [ 3TOM OHI NIerko KOMMOHYHTCA, NepeMeLLialTca LUenuKom, a Bee
He00X0AMMbIe HACTPOIKH U3MEHAIOTCA. [pU HeKOTOPbIX HaBbIKaX eCTb BO3MOXHOCTb ChOPMUPOBATL IneMeHTapHYI0 TpExMepHyH MoAenb packona,
YTO NO3BOAUT He TONBKO ONEepaTUBHO OTCNEXMBATD CTHIKW CTEHOK, HO U OAHOBPEMEHHO BHOCUTH Tpebyemble KOpPeKTUPOBKY v NPaBKM. B HacToAwwii
MOMEHT NPeACTaBNALTCA BeCbMa aKTyanbHbIM Nepexoz K UCNoNb30BaHNI0 0AAHON U3 (BOBOAHO PacnpoCTpaHAEMBbIX, S0CTaTOYHO MOLLHbIX CANP-cu-
crem (BRL-CAD; FreeCAD; Open CASCADE Technology; AR-CAD u ap.). Cpeay oTeyectBeHHbIX npoayKTo 31oit kateropuu - nanoCAD Free.

Kniouesble cnoBa: cucTembl aBTOMATUYECKOTO NPOEKTUPOBaHUA, apxeonorinyeckue uccnepoaua, AutoCAD, FreeCAD

3D CADs applied in archaeological studies

The intent to reasonably synchronize the process of field works with the creation of an album of graphic documentation for the report draws the attention of
the specialists who study ancient monuments to the opportunities of CAD software. AutoCAD is mostly used for this. The best way is to form a chain of
interconnected files which store the outlined drawings made on graph paper. These illustrations will be automatically reproduced in the synoptic document.
They are easily combined and entirely transferred, with all the required settings altered. Upon acquiring necessary skills one can create an elementary 3D
model of the excavation, which helps both successfully monitor the wall junctions and simultaneously introduce all the necessary corrections and alterations.
It's high time to start using one of the free powerful CAD systems like BRL-CAD, FreeCAD, Open CASCADE Technology, AR-CAD etc. Among Russian products of
this type nanoCAD Free can be recommended.

Key words: CAD tools, archaeological prospections, AutoCAD, FreeCAD
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A pXxeojiorndeckne pa3Begru U oLjeHKka npUpogHbIMY PUCKAMU Ha BOUCTOPUYECKNX IAMATHUKAX B

Bocroynoun Pymbiunn na npumepe nocenenus B Kocrewru (Sccol, Pymbirins)

(eropHA B 06nacTv apXeonoruu NOBCEMECTHO MPU3HaHO, YT apxeonoryeckie 06beKTbl, Gonee, yem Koraa-nubo, HaxoAATCA NOZ YTPO30il NPUPOAHBIX
1 yenoBeyeckux GakTopoB. B cuny cBoeil JeATeNbHOCTA COBPEMEHHbIE apXeonori NpeKpacHo NOHMMAKT BC0 aKTyanbHOCTb 370l npobnembl 1
NPU3HaIT HeobXOAMMOCTb CONb30BaHMA HOBBIX MCCNIEA0BATENbCKIX METO/I0B, 3aUMCTBOBAHHbIX M3 apxeomeTpui. 3a60Ta 0 HauMOHaNbHOM
KYNIbTYPHOM HaCne[uu B COBANHEHIN C KOHLIeNUyeid ynpaBneHuA KynbTypHbIMU Pecypcamin CTaBUT nepesl HayuHbIM C006LECTBOM 3aaauy NpuMeHe-
HIA COBPEMEHHbIX METO/10B aHanu3a apxeonornueckux 06beKTo, Kotopble 0becneyat ux bepexHoe U3yyeHue, NPUMEHIMOR KO BCeM ICTOPHYECKUM
uuknam. JlaHHan pabota pacckasbiBaet 06 iccnej0BaHIAX, NPOBOAMMbIX Ha 0CHOBE COBOKYMHOIO NPUMEHEHUA 1 YNyuLLIEHWA KayecTBa HepaspyLLak-
WX MeToaoB (a3pohoTocbemku, Marnutometpuu, GPR, IneKTpuyeckoro conpoTuBnexus, HasemHoro 30 nazepHoro CkaHUpoBaHUA), NPU TOM, YTO Mbl
NPU3HAEM BCI0 CI0XKHOCTb W LIEHHOCTb AOMCTOPUYECKMX apXeonoruueckinx 06beKToB. B npamoii CBA3M € 3TUM Mbl paccMaTpuBaeM BbIABNEHME, OLIHKY
i HabnioAenwe 3a 06beKTaMM, HaXxoAALMMICA NoA HeORaronpUATHbIM BO3AEACTBIEM NPUPOAHDIX UM YenoBeYeckuX GakTopos, Ha 0CHOBE CO3MaHNA
e NHOIN MCCNe0BaTENbCKOM MOAENM, COBAMHALLIEH BCe NEPeYUCTEHHbIe Bbilue METOAbI I MPUHLMNbI. [lanee BHUMaTeNbHOE U3yueHue reomopdono-
TUYECKIX 1 MOPOOMETPUYECKIX XapaKTePUCTUK 1 0CODEHHO AUHAMMKY 3PO3MBHBIX MPOLIECCOB NO3BOAT COCTABUTL MOMHYH UHGOPMALMOHHYIO
KapTuHY.

KnioueBbie cnoBa: reodusika, apodotocbemka, 3D naepHoe CkaHMpoBaHue, AOUCTOPUYECKan apxeonorus, BoctouHas PymbiHua

Archaeological prospection and natural risk management in prehistoric sites from Eastern

Romania, A case study: settlement from Costegti, Cier, lagi county (Romania)

Presently, in the field of archaeology it is universally accepted that the archaeological sites are more than ever being endangered by natural and human factors.
As a result of their activity, archaeologists are nowadays fully aware of this acute problem, acknowledging the necessary use of new investigation methods
borrowed from archaeometry. A preoccupation of the national cultural heritage aligned to the concept of cultural resources management should demand from
the scientific community to employ modern techniques of analysing the archaeological sites, which can turn into a non-destructive pattem of research suited
for all historical cycles. In this paper we will present an applied research based on integrating and improving non-destructive techniques (aerial photography,
magnetometry, GPR, electrical resistivity, terrestrial 3D laser scanning), while acknowledging and valuing the complexity of prehistoric archaeological sites. In
direct connection we will consider the identification, evaluation and monitoring of the endangered sites, either by natural or human factors, based on the
same unified research model, comprising the methods and principles mentioned above. Furthermore, a careful examination of the geomorphological and
morphometric features and especially of the dynamics of the erosive processes completes the obtained information body.

Key words: geophysics, aerial photos, 3D laser scanning, prehistoric archaeology, Eastern Romania
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Henonv30Banune mynsruporophbix bIIA n dororpammerpunyeckux Texnonoruii 06paborxu

a3podoTocbeMKH B COBPeMeHHbIX apXeonoruyeckiux 1ccnesoBaHuax

B nocnepHute rogbl ncnonb3osaxue bITTA (becnunoTHbI neTaTenbHblil annapar) NPOYHO BOLLAO B UHCTPYMEHTAPHI COBPEMEHHbIX apXe0nornyeckix
ncenegosaniit. Kak npaswuno, bIJTA npuMeHAIOTCA AnA nonyyeHns BbICOKOALTaNbHbIX KPYNHOMACLITaBHbIX a3POGOTOCHUMKOB OTAEAbHbIX apXeonori-
Yeckux 06bEKTOB, KOMNNEKCOB W LeNbIX MUKPOPernoHoB. CamoctoATenbHbIM Bugom bITITA, akTBHO cnonb3yembiM B NOCNEHee Bpemd B apxeono-
THYeCKUX NPOeKTax, ABNAKTCA MyNbTUPOTOPHbIE NeTaTeNbHble annapartbl. MHTepec K HuM 06yCNOBNeH, Ha Haw B3rNAA, B NepBY0 0Yepesb Tem, uto
TeXHUYeCKue BOIMOXKHOCTA U 0cobeHHocTH MynsTUpoTOpHbIX BITITA, Kak npaguno, nyulue BCero COOTBETCTBYIOT MacluTaby U TpeboBaHMAM apxeonoru-
YecKuX 33y, peLuaemblx C NOMOLLbH ANNApaToB ANCTAHUUOHHOTO 30HAUPOBAHNA.

B noknape paccmarpuBaloTca BONpoChI NPakTUYeCkoro NpumeHeHa MynbTupotopHbix bITTA B cOBpeMeHHbIX apxeonornyeckux UccnefoBaHuAx ana
PeLeHIA WHPOKOro Kpyra 3ajay: Co34aHue OpTohoTOMO3aunK apxeonoruyeckix 06beKTos B pasnuyHbIX NpoeKLMAX, NOCTPOeHUe UMGPOBbIM
Mopeneii (MUKpo)penbeda u UMGPOBbIX MOZeNei NOBEPXHOCTH, U3rOTOBAEHUE BbICOKOTOUHBIX NNAHOB U MOHUTOPUHT COCTOAHNA NAMATHUKOB
aPXeonoruu, NPOEKTUPOBAHME 30H UX OXPAHbI.

Knioyesbie cnoBa: mynbtupotophble bIIJTA, aspodotocbémka, dotorpammetpua, opTodoTomo3anka, undposas mogens penbeda

Use of multi-rotor drones and photogrammetry technologies of image processing for

archaeological prospections

The use of drones has recently become an established tool of modern archaeological research. As a rule drones provide highly-detailed large-scale images of
separate archaeological objects, archaeological complexes and even entire micro regions. A stand-alone type of unmanned aircrafts widely involved in
archaeological prospections are multi-rotor drones. Their popularity is primarily explained by the fact that their technical specifications and characteristics are
in keeping with the scale and requirements of archaeological tasks carried out by means of remote sensing.

The paper overviews the practical use of multi-rotor drones in modern archaeological prospections aimed at tackling a wide range of objectives, i.e. making
orthophotoimages/mosaics of archaeological objects in various projections, digital elevation (microrelief) and surface models, high-precision plans as well as
monitoring the state of archaeological monuments and sites and designing their preservation zones.

Key words: multi-rotor drones, aerial photography, photogrammetry, orthophotoimages/mosaics, digital elevation model
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THC Ha ropoguiue MenxgukeHt. IAAOTHLIA MPOEKT: OXHDIY NpyUropos

[JpesHuii MenpxukeHT — corpuitckuit ropog V — VIII 88. H.3., pacnonosexHblit y coBpemenHoro e pkikeHTa B cegepHoM TapkukncTane. OH M3y4aeTca apxeonoram exeroaHo ¢
1947 ropa 1 kax blil rof NPUHOCUT HOBbIE OTKPLITHA. (aman 3BeCTHaA 0coGEHHOCTD MeHKKEHT — HACTEHHbIE POCMMCH, 0HAKO Henb3A 3a6bIBaT U 00 OrpoOMHOM 0ObeMe
MaccoBoro apxeonoriyeckoro MaTepiana camoro pasHoro TUN, packonaxHoro 3a noutu 70 ner.

Packonku IeHJuKeHTa perynapHo ny6nukytotca. ECTb MoHOrpadiu pasHbIX NeT 0 XKUNWLLAX, MeTAANUYECKUX 1 CTRKNAHHbIX U3AENUAX, MOHETaX, UPAX, Kepamitke, onyGnUKOBaHbI
oTAeNbHble 0GBEKTBI 1 3NeMeHTbI IHOPACTPYKTYPbI ropoaa — GopTHHMKALNS, LUTagenb, Xpambl, ABopel, BoocHabmenue. C 1998 r. MenaMKeHTCKaR IKCNEAULMA eXeroaHo
ny6nuKyeT MoHOrpaduueckue oTUeTbI 0 PacKoNKax. 3T oT4eTb! 6e3yCNOBHO NONE3HbI B TOM OTHOLLEHMH, YTO MaTepian onepaTHBHO BBOAUTCA B HayuHbIil 000pOT, 0AHAKO
pa306paTbCA B HUX CTOPOHHEMY CELManUCTy JOCTaTOYHO COXKHO. [l0MOBNAZEHIA, 3 YaCTo M OTAENbHbIE NOMELLEHIA, KONAKTCA B TeUeHMe HECKONbKHX NeT, 1 Gonee no3aHue
BbIBO/IbI NOAYAC HE COOTBETCTBYIOT GoMlee paHHUM runoTe3am.

(OpHa 13 HaCYLLHbIX 337134 IKCNEAULMH — COCTABNEHME CNPABOYHHKA NO CTAPIM MATEPHaNaM, U3 KOTOPOro MOXHO 6bino Bbl n3eneub HHOOPMALMIO, CBA3AHHYI C Pa3NUUHBIMK
ACNeKTaMM KU3HM ApeBHero ropoaa. (NpaBoyHIK 3TOT MOXKeT ObiTb COCTABNEH He TONBKO Kak KHIra-yKka3aTenb, HO U kaK BUPTYanbHas 6a3a aaxHbix. Jlorukoil 0cHoBOI 310l 6asbl
CTan 6bl NNaH ropoauLLa. MHTepaKTHBbII NNaH roPOLA MOXKET PeLUTb, PasyMeeTcs, i PA APyIUX 3aaay.

Mogepx 0cHoBBI, NpepcTaBnaioLeil coboit noapobHbLI yTouHeHHbII NNaH packonok B Macwutabe ecero ropoaa, opmMupyIOTCA CneaykLLMe COM.

1. Kpynuble 06bexTbl. Paiiobl (uutanens, komnnekc KaitHap, waxpucras, paHHuil waxpuctad, npuropoa). CoopyseHua (CTeHbl, BawHu, Xpambl, ABOPUBI, PbIHOK, AOMOBNAJEHHUA U
T. A.). Tpw ynepxuBaHuu Kypcopa Ha 06beKTe BCNMbIBAET OKOLLKO, Ffie YKa3aHbl FObl PACKONOK, INEMEHTaPHbIE KONMYECTBEHHbIE NapaMeTpbl (pasMepbl WM NNOLAAL), N CCHINKM
Ha NpeCTaBnAKLYMe UHTepec 0cobeHHOCTI 06beKTa, ero AATHPOBKY, @ TaKKe Ha GOTO, PUCYHKI UM PEKOHCTPYKLMM 06beKTa B Lenom (ecnu ectb). pu Knuke B 0co6om okHe
oTKpbIBaeTcA bonee nogpobHas nHhopmauna 06 obvexTe.

2. Momewenus. Mpu yaepuBaHIK KYPCOpa Ha NOMeLLIeHHH BCNbIBAET OKOLLIKO, Fje YKa3aHbl rofibl PACKONOK, Pa3Mepbl, XapakTep NepexpbiTHA, Ha3HaueHite, B Tex CNY4any, koraa
OHO YCTAHABNHBAETCA, NEPECTPOIIKH, CCHINKI Ha NPeCTaBnAtoLLye UHTepec 0coBeHHOCTH 06beKTa (poCnic U Apyrue IemeHTbI XyA0KeCTBEHHOTO eKOPa; NOKa3aTenbHble
apTedakTbl, HaiileHHble B NOMeLLEeHAX) a TaKKe Ha (OTO, PUCYHKI W PEKOHCTPYKLMK (ecnk ecTb). Mpu Knike B ocobom okHe oTKpbiBaeTca bonee nogpobHas nHGopmauma o6
obbexTe.

3. Pocnucy, Apyrue 3NeMeHTbI XyNI0KeCTBEHHOTO feKopa NoMeLLeHMI, APKUe 1 NoKa3aTeNbHble MHAMBIAYANbHbIE HAXOAKH U MOHETbI GOPMUPYIOT OTAENbHbII CNOM, Takike O
BCNNBIBAIOLLVMIA CCHINKAMMN.

4. Kepamuueckue 1 MOHETHbIe KOMNNeKCbl, MacCoBbIii apxeonorHyeckuil matepian.

B kafoM U3 CN0B J1aeTCA CCbINKA Ha OTUETBI U Apyrite NyGNMKaLMy, ocBeLaLyme Ty TeMy Nk Npeamer.

B kauecTe NMNOTHOrO NPOEKTa Mbl BbIGPANK KOMNNEKC NPHTOPOAHDIX YCaAed, pacnonoKeHHbIX K 10ry oT ropoanLLa. 3T0 MHTErpanbHblil it OTHOCUTENbHO HeBonbLUoi KoMnnekC,
KoTopblit Gbin uccnegosaH g 2000 — 2012 rr, u noAHoCTbI0 ony6nukoBaH B oTuetax. llepBble, NpefBapUTeNbHbIe pe3ynbTaThl 3Toil pabory GyayT npeacTaBNeHb! HA KOHepeHLM.

Kniouesbie cnosa: (peanue Beka, Cpeanas Asus, Coranana, ropoauie, nhaekc marepuano, [C, nHTepakTUBHBIA NNaH, NPUropos, NUNOTHBIA NPOeKT

GIS on the Pendjikent settlement. Pilot study: the southern suburb

Ancient Penjikent was a Sth to 8th-century BC Sogdian town located near modern Penjikent in the north of Tajikistan. It has been explored by the archaeologists since 1947, with every year
bringing new discoveries. Best known are Penjikent murals yet the mass archaeological data sets of different types collected for the 70 years of its exploration are also worth mentioning.
Books on Penjikent's excavations are published on a reqular basis. They include monographs on houses, metal and glass objects, coins, weights and pottery written in different periods of its
excavations. There have been published separate objects and elements of the town's infrastructure, e.g. its fortifications, citadel, temples, palace and water supply system. Since 1998 the
Penjikent expedition issues annual reports on its excavations. These reports provide for the immediate availability of all the materials to the scholars, yet it is difficult even for an outside
specialist to follow, evaluate and fully appreciate them. A house (or sometimes a room) is being excavated for a few years and later conclusions often contradict initial hypotheses.

One of the urgent tasks of the expedition is to create a reference book containing information on different aspects of the ancient town’s life. It might be not just a quide/reference hook but a
virtual database source. It would be logical to organize this on the basis of the town’s map. The interactive map of the town might solve a range of different tasks. Laid over the detailed plan
of excavations in the entire town it should show

1. Large-scale objects. Areas (i.e. citadel, Kainar complex, Shahkristan, early Shahristan, suburb). Structures (walls, towers, temples, palaces, market, houses etc). When the cursor is held
over an object, a window pops up which gives some elementary information, like the years of its excavation, main sizes and total area and refers to its characteristics that might be of
interest, its date, as well as its photographs, drawings and reconstructions (if available). Upon clicking on the object another window with more detailed information appears.

2. Rooms. When the cursor is held over a room, a window pops up which gives the dates of its excavation, sizes, characteristics of framewaork and ceilings, designation (if known) and refers
to its elements which might be of interest, i.e. mural paintings and other decorative details, noteworthy artefacts discovered in the room) as well as its photographs, drawings and
reconstructions (if available). Upon dicking on the object another window with more detailed information appears.

3. Next layer is formed by mural paintings, other elements of rooms’ décor, some unusual individual finds and coins supplied with popping-up information and links.

4, Pottery and coin complexes, mass archaeological evidence,

Each layer should have links to the reports and other publications on the subject or object.

For a pilot project we have chosen a suburban estate complex situated to the south of the town, This integrated and rather small complex was explored between 2000 and 2012 and
comprehensively published in the reports. The first preliminary results of the project are presented at this conference.

Key words: Middle Ages, Central Asia, Sogdiana, site/town, index of materials, GIS, interactive map, suburb, pilot project 2- 1
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Kypr aHbl PaHHero #ene3Horo BeKka u ux nepud;epnn: HoBeliLLie HaXoZKu Y MHTepnpeTauuy Ha CeBepHoM
MocnegHve apxeonoruyeckie UCCNEA0BAHUA 1t MarHUTHaA pa3Beka BoNbLUIMX KypraHOB PaHHEr Xene3HOro BeKka He ToNbKo NPONUBAIOT (BET Ha
(aMM 3TI MOHYMEHTNbHbIE COOPYeHMA, HO 11 C03AAI0T BO3MOXHOCTb COBEPLUEHHO HOBOTO BOCPUATUA NOrpebanbHbix Lepemoruii. CornacHo
HOBOMY ONpeAenenuio 60bLLIX KypraHoB, OHH COCTOAT He TONbKO U3 FPOBHILIbI, HO 1 U3 BCEro, YTO HAAEHO Ha nepHdepu.

B u3yueHnm okpyeHua KypraHos BecbMa NoNe3HbIM MOXET 0Ka3aTbcA reohu3nyeckas passeaka bonbloi 06nactn. 0cobenHo MarHuTomeTpuyeckan
pa3BezKa N03BONAET NPOBOAUTH KPYNHOMACLITAbHYI0 1 OAHOBPEMEHHO BbICOKOUYBCTBUTEbHYI0 Pa3BeAKy 06bEKTOB ¢ BbICOKUM NPOCTPAHCTBEHHBIM
paspeLLeHiem. XoTA HeBO3MOXHO PacCMOTPeTb AeTani norpebexna Ha ryduHe HeCkonbKX METPOB, BNOAHE BO3MOXHO, N0 KpailHeil Mepe, onpege-
NUTb A€TaNN apXUTEKTORMYECKOI KOHCTPYKWWH. Ha nepudepun KypraHos Mbl 06HapyKuaM MHOXECTBO ApYritx 06beKToB, TakuX KaK conyTcTeyiowme
norpebenus, oTaenbHble norpebanbHble Bewww, BTOPUUHbIE 3aX0POHEHNA, AONONHUTENbHbIE OTCEKM, KePTBEHHbIE AMbI, 0CTATKIt KpeMaLMM 1 Apyrue,
(BA3aHHble C norpebeHnem Haxoaku. 34ecb Mbl Npeanaraem npuMepbl NOCTEAHHX HaXoA0K U3 PACKONAHHbIX KYPraHOB, KOTOPbIE He TONbKO AONONHA-
K0T Ha LV 3HaHWUA, HO U, B COYETaHNH C re0pU3NYECKVMI METOaMH, OTKPbIBAKT MHOT0 HOBOTO 1 YKa3blBAKOT Ha 60NbLUIOIA NOTEHLMAN TAKOTO MeXANC-
UMNAMHAPHOT0 NOAX0AA K MCCNE0BAHMIO.

KnioueBbie cnoBa: paHHuii xene3Hblit Bex, (eBepHblit Kagkas, kypraH, nepndepna, reopu3nka, Lesnesblii MarHuTomeTp

Early Iron Age kurgans and their periphery: latest findings and interpretations from the
Northern Caucasus

Latest archaeological research and magnetic prospecting of large kurgan fields of the Early Iron Age period not only sheds new light on these monumental
buildings but moreover delivers extraordinary new perception of the burial ceremonies.

According to a new definition of great kurgans, this category of sites consists not only of the burial chamber but also of findings in the periphery.

An essential contribution to the investigation of the circumference of kurgans can be achieved by a large-area geophysical prospecting. Notably
magnetometer prospecting allows us a large scale, but also highly sensitive prospecting of sites combined with a high spatial resolution. Although in depths
of several meters, further details of the burial chamber cannot be observed, the method however allows us at least to trace the architectonic construction
details of the monument itself. In the periphery of the kurgans we detected a multitude of different structures such as satellite burials, separate grave goods,
secondary burials, enclosures, offering pits, cremations and associated finds. Here we present case histories from the latest findings on kurgan sites which not
only complete our knowledge but moreover — in combination with geophysical surveys — reveal a multitude of new discoveries and show the potential of
this interdisciplinary research approach.

Key words: Early Iron Age, Northern Caucasus, kurgan, periphery, geophysics, caesium magnetometer
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06pa6oTka JaHHbIX i KONbIOTEPHOE MoZeNUPOBaHHE Data processing and modeling in archaeology
B apxeonoriu

Begywme: Hoannuc IMPHLIUC
Hexangep TAVHYTHH

C TOUKM 3peHus KOMNbIOTEPHDBIX TEXHONOTUI ORHUM U3 NepBbIX
pesynLTaToB apXeonoruyeckoro «Apoleccyanusma» 6buio npu-
MeHeHUe CTaTCTUYecKoll 06paboTKN U KoNUYeCTBeHHbIX MeTo-
J0B B CaMbiX pa3Hoo6pazHbIX 06/1acTAX — B MaTeMaTUKe, reo-
rpadguu, apxeoMeTpum, aHTPONoNoruu, apxeoNnorui U CMeXXHbIX
AucuunauHax. Kpuruku cy6beKTUBHBIX MeTofonoruii o6patla-
N1 BHUMaHWe Ha HeoGXOAUMOCTb U36bITOUYHBIX KnaccnpuKaLmii
INA MHTepnpeTaLy NPoLInoro, U BbIMUCIUTENbHbIE METOAbI B
apXeonoruK, Kasanoch, NpeAoCcTaBAANU TaKol OLLYTUMBIH U pa-
LMOHANBHbII MyTb oCYLLeCTBACHUA MeYThl Npolieccyanucra o6
06beKTUBHOI «HayyHoli» UHTepnpeTaLuy. BsaumopeiicTeue pe-
anbHol OHTONMOTMU, SMANPUUECKOTO BOCTPUATUA MaTepuanbHok
KyAbTYpbl (NpefmeToB) U UX BUPTYanbHol oHToMOrUK (UX Uud-
]POBOro NpefcTaBNEHUA) OTKPbIBAET HOBble NEPCNEKTUBDI B P
BUTUM 06paboTKI U aHanU3a BaHHbIX, pacnpocTpaHeHna
AaHHbIX, UX KOHTEKCTyanusauum U nepefayu KynbTYpHbIX LieH-
HOCTel.

JTUM TeMaM NOCBALLEHO 0TAeNbHOE 3acefaHUe, KaK U pa3Hoo-
6pasHbIM MeXAUCUMIVIUHAPHBIM U BHYTPUAUCUUNIMHAPHBIM
npo6nemam apxeonorudeckon UHGoOPMaTUKU, WM KOMNbIoTep-
Holl apxeosioruy. 3afiaya 3acelaHuA pacckasaTb o pasHoobpaz-

Chairpersons: loannis LIRITZIS
Iskander GAYNULLIN

From the digital point of view one of the first outcomes (of the
archaeological processualism) was the use of statistical
processing and quantitative methods in different domains,
mathematics, geography, archaecometry, anthropology,
archaeology and related disciplines. The critique of subjective
methodologies pointed out the need of hyper-taxonomies for
interpreting the past and this computing archaeology seemed a
tangible and sustainable way for the processualist dream: an
objective “scientific” interpretation. The interaction between
real ontologies, the empirical perception of material culture
(objects), and their virtual ontologies (the digital
representations), creates new perspectives in the domain of data
processing, data analysis, data sharing, data contextualization
and cultural transmission.

The Special Session will deal with such themes and a variety of
transdisciplinary and interdisciplinary topics of archaeological
informatics or computational archaeology. The aim of this
Session is to introduce the range of computational methods
available to archaeologists, museologists, culturalists, scientists.
The objectives are to enable one to demonstrate knowledge and
understanding of, and critically evaluate, the range of data

14.30-15.10
Mepepbis / Break
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NManeonangiuadt 6eperosoif 30Hbl IuTopuHOBOro MopA B paiioHe apxeonornyeckoro namarhika 0xtal

Apxeonornyeckiit namaTHUK Ha OXTHHCKOM MbiCy AA€T HOBYI0 MHGOPMALIMI0 ANA PEKOHCTPYKL MW Naneoreorpaduyeckix yCnosuii B periote Metep-
Bypra B nepuoz HeonuTa - paHHero Metanna (koew V-1 BC). AHanu3 nuTepaTypHbIX U apxeonornyeckux Matephano, NokasblBaer, 4To paccmarpuBae-
Mblii paitoH B Nepuog AMTOpUHOBOIA perpeccun (6500 - 5500 net BP) npeacTagnan coboit 6eperosyto 30Hy naryHbl, 0TAENEHHYH0 OT OTKPbITOI YacTy
JInTopUHOBOrO MOPA KOCOI 1 (BA3AHHYI0 C HUM B PailOHEe COBPEMEHHOTO pycia p.HeBbl. PeKOHCTPYKLIA penbeda HeoNMTUYECKO NoBEPXHOCTH -
NpUBPEXHOIt 30HbI MENKOBOAHOI NaryHbl, NPOM3BOANNACH B Nporpamme TpéxmepHoro moaenupoBakua 3ds max 9.0 Ha 0CHOBE AUTONOTUYECKIX
pa3pe30B 1 abCONKOTHbIX OTMETOK Cnos. TaneonoBepXHOCTb NOBbILLANACH B LEHTPANBHOI 1 10XHOI YacTAX Mblca 40 2.50 BC, rae Haxoaunach wxmnan»
30Ha. K BOCTOKY v 3anagy, rae noepxHocTb noHmkanack 4o 0.50-1.0 bC, Haxoaunach «npombicoas 30Ha». [1pu cnepyioLLei TpaHCrpeccusHoi dase
(5200 — 4500 ner BP) 3necb 06pa3yetca y3kuil 3anus BAONL Naneoson bl Hebl co3aatoLiit 6naronpuaTble ycnosua AnA pblbonpombicnoBoil
AeATeNbHOCTH NI0ALi.

laneopekoHCTpYKLMA penbeda AnA pasnuyHbIX 3Tanos pa3suTia JIuTopiuHosoro Mmopa ana pervona (aHkT-MletepOypra Obina BbiNoAHEHa B Nporpam-
me Surfer ¢ ucnonb3oBaHMem 6asbl AaHHbIX 0 COBPEMEHHOM penbede CyLLK, KapTbl HACbINHbIX FPYHTOB U 6aTUMETPUYeCKOit KapTbl BocTOuHO YacTi
(OuHckoro 3an1Ba. PeKOHCTPYKLMN NaneonaHALwadTa No3BoNAeT NpeACTaBITL APEBHION (pedy 0buTaHuA Ha nobepexbe UTopuHOBOr MOpA i
XapaKTep NPOMbICN0BOI (PblO0NOBHO-OXOTHUYbEIT) ACATENbHOCTA HACeNEHNA.

Kniouesbie cnosa: 3D moaennpoBaue; JIUTopUHOBaA TPaHCrPeCcua; NAMATHUKI HEOUTa — paHHero MeTanna a Tepputopum CaHkT-etepbypra,
nobepexbe BOCTOYHOIA banTuku B ronowexe, naneopenbed BOCTOYHoI YacTn QUHCKOro 3aniBa, naneoreorpduyeckie PeKOHCTPYKL N B ronoLexe

Paleolandscape of the coastal zone of the Littorina Sea near the archaeological site Okhta 1

The archaeological site in the Okhta Cape offers new evidence for the reconstruction of paleographic conditions in the Saint Petersburg region in the Neolithic
—Early Iron Age period (late 6th — 1st centuries BC). The analysis of literary sources and archaeological data reveals that in the Littorina regression period
(6500-5500VR) the discussed area was a coastal zone of a lagoon separated from the open Littorina Sea by a foreland and joined to it somewhere near the
modern Neva River bed. Reconstruction of the Neolithic surface relief, i.e. coastal zone of the shallow lagoon, was done with the 3D modelling program (3ds
max 9.0) using lithological sections and absolute level marks. The paleographic level rose to .50 (Baltic System) in the central and south parts which were a
“living zone"and dropped to 0.50-1.0 (BS) in the east and west where there was a “fishing and hunting zone”. In the following regression phase (52004500
VR) a narrow qulf was formed along the Neva's paleovalley, which provided good conditions for the development of fishing.

The elevation paleoreconstruction for different phases of the Littorina Sea’s development in the Saint Petersburg region was done with the Surfer program
using the data on the modern terrestrial relief, a map of ground overlays and bathymetric map of the east part of the Finland Gulf. The paleolandscape
reconstruction presents ancient habitats of the Littorina Sea coast and makes it possible to understand the nature of the local population’s fishing and
hunting activities.

Key words: 3D modeling, Littorina transgression, namathuki neolithics — Early Iron Age monuments in Saint-Petershurg environment, east Baltic shore in
Holocene, paleolandscape east part of the Finland Gulf, paleogeopraphic reconstructions in Holocene
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OnbiT 3D MogenpoBaHNA KypraHHbIX COOPYKEHHIA 30XU SHEONUTA — PaHHel GPOH3bI
[IpeBHeiwwume Kypratbl B cTenHoil 30He (eBepHoro TpuyepHoMopbA NOABNAITCA B INOXY IHEONNTA B 4 ThICAYENETHN [0 H.3., NPEALIECTBYA MACCOBOMY
KypraHHOMY CTPOUTENbCTBY, HAYaBLLEMYCA 30eCb B NePUOA AMHOI KyNbTypbl. Hacbinu Hag norpe6eHnamI 3N0XM SHe0NUT M AMHOR KyNbTYpb B
cTentoit 30He CesepHoro lpuyepHOMOpbA 0TANYAITCA KOHCTPYKTUBHOIM CNOXHOCTbIO. BbIZENAKTCA NPOCTbIE KypraHbl, NOCTPOEHHbIE B OAUH NPUEM, U
KyPraHbl €0 CNOXHOI CTpaTUrpadueit HaNNaCTOBAHMIA, COOPYKEHHbIE B Heckonbko npuemog. MocneaHue ABNAIOTCA Haubonee HHOPMATUBHBIMM, TaK
Kak N03B0AAIOT NPOCAEAUTH 0COBEHHOCTH KypraHHOro CTPOUTENbCTBA BO BPEMEHH.

Ha matepuanax uccnegosattoro 8 2003 . kypraa N° 29y xytopa Leuenko (y r. Opaxonukuase, lnenponeTpoBcKoit 0bnactu, Ykpanna) caenana
PEKOHCTPYKLIA BHELUHET0 BiAa APEBHEILLMX KyPraHoB, a Takie CTon060B0r0 CBATUNNLLA, NOCTPOEHHBIX B CTENHOIA 30He (eBepHoro [puyepHoMopbA
HOCUTENAMM SHEONUTUYECKUX KYNBTYP U APeBHEAMHOIA. B LudpoBoM BUae NPeACTaBNeHbI YeTbipe NepBbIX 3Tana COOPYXKeHHA kypraa: Tpu 31ana,
(BA3aHHbIe CO CTPOUTENLCTBOM Hacbineil Haj TpemaA norpebeHUAMY 3N0XM CPEAHET0 SHEONUTa U C OFHOI N ABYMA NEPBBIMI HacbiNAMM CTON6OBOTO
CBATUAMLLA, 1 YeTBEPTbIiA 3Tan, CBA3AHHbII CO CTPOUTENbCTBOM HaCbINW Hag NorpebeHem AMHOI KyNbTypbl. BUPTYanbHas peKOHCTPYKUUA OCHOBAHa
Ha XOPOLLIO COXPaHUBLLMXCA AAHHbIX aPXEONOrHM. 3T0 N03BOAWN0 NPEACTABUTL 0GBEKT MCCneaoBaHNA B er0 U3MEHEHIW BO BPEMEHH.

KnioueBbie CnoBa: Kypra, 3HEONUT, AMHaA KyAbTypa, CBATUAMLLE, PEKOHCTPYKLMA

3D modeling of kurgan constructions in the eneolithic time — Early Bronze Age

Most ancient kurgans in the steppes of the Northern Black Sea coast date to the eneolithic time, 4th millennium BC, thus preceding the mass construction of
kurgans in the same area in the Pit-Grave (Yamna) culture. The mounds over the eneolithic burials in the Northern Black Sea coast steppes used to be rather
sophisticated. There are plain kurgans built in one go but there are also stratigraphically sophisticated kurgans erected in several phases. The latter are more
informative and allow to trace the development of kurgans’ construction throughout time.

Based on the materials of Kurgan 29 near the settlement of Shevchenko (close to the town of Ordzhonikidze, Ukraine) explored in 2003, a reconstruction was
made of the outward appearance of ancient kurgans and post hole sanctuaries built by the representatives of eneolithic and early Pit-Grave cultures in the
steppes of the Northern Black Sea coast. It digitally shows four stages of the kurgan's construction. The first three stages are represented by the construction
of mounds over three middle eneolithic burials and one or two first mounds of a post hole sanctuary, while the fourth phase is represented by the
construction of a mound over a burial of the Pit-Grave (Yamna) culture. The virtual reconstruction makes use of the well-preserved archaeological evidence
which permits to see the object’s changes throughout time.

Key words: kurgan, eneolithic, Pit-Grave (Yamna) culture, sanctuary, reconstruction
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Wnrer pauns pa3andnbiX BbIYNCIUTENbHbIX MOGANIbHOC Te/ B BbICOKOTOYHbIE rpé'xmepnble mogenn

30aHWi: Ha npyimepe Lepkey (BeTa lleTka

(oyeran B cebe BbICOKYI0 TOYHOCTb, HU3KYI0 CeBECTOMMOCTD I OTHOCUTENbHYI0 NPOCTOTY CNONb30BaHUS, LMdPOBad GoTorpammeTpua Tak besynpey-
HO/TeCHO COBAMHACT B eNHOE LieN0e (OTO-peanicTiyHyto TekcTypy u 3D reoMeTpuio, Kak 310 HeoCTyNHo Apyrum 3D TexHonoruAM. 310T 0CHOBaH-
Hblli Ha 3D n300paxeHnAX NPOLIECC NErko COYETAeTCA ¢ APYTMI BbIYUCTUTENbHBIMU GOTOrpadnueckimi TexHukami. [laHHaa pabota pacckasbisaer o
UnpoBoit JokymeHTaumm Lepksi CBeta letka (XVI — Havano XVII Beka), pacnonoxerHoii B cene banww nog Codueit (boarapusa) u yactuuxo
pa3pyLueHHoit. MoMUMO Co34aHNA 3aKOHYeHHO GoTorpaMMeTpIYecKoil Moaent Beeii Lepkai, B 2014 . B xoge paboT Ha packonkax (B ceibMoil pa3 B
pamkax GoTo3KCneanLMI N0 CpesHeBeKoBbIM bankackum Lepkeam ot Doxaa Hacneaus bankak) Obinu 3anucatbl i coxpaenbl, ¢ nomobio RTI
METOZa, NA0X0 YnTaemble rpadGuTin Ha NOBEPXHOCTH BHYTPEHHIX GPECOK U yIyYLUeHA KOHTPACTHOCTb CTapeilLuiX GPecoK C NOMOLLbIO LiBETOBOI
nexoppenAwni. ABTOpbI NOKa3bIBAKOT, KAk 3TH TPI TEXHONMOTUN COYETAIOTCA B NporpamMmax 3D MogennpoBaHia, COOTBETCTBYIOLMX NPOU3BOACTBEH-
HbIM CTaHAapTaM.

Kniouesble cnoa: gororpammerpus, RTI, DStretch, nocT-Bu3aHTuiickas, LiepKoBb, apXUTEKTYpa, Gpecka, PeKOHCTPYKUNA

Integration of different computational photographic modalities in high-accuracy 3D building
models: the case of the Church of 5t. Petka

Combining high-accuracy, low-cost and relative ease of use, digital photogrammetry seamlessly fuses photo-realistic texture with 3D geometry in a way
difficult to accomplish with competing 3D techniques. This image-based 3D workflow also lends itself to integration with other computational photographic
techniques. Here presented is the case of the digital documentation of the partially ruined late 16th — early 17th-century Church of St. Petka, located in the
village of Balsha in the district of Sofia, Bulgaria. In addition to producing a full photogrammetric model of the entire church, the 2014 field campaign (the
seventh in the Photo-expedition to Medieval Balkan Churches by the Balkan Heritage Foundation) undertook to record difficult-to-read graffiti on the surface
of the interior frescoes using Reflectance Transformation Imaging, and to improve the contrast on the oldest frescos using colour-decorrelation. Demonstrated
is the integration of these three techniques in industry-standard 30 modeling software.

Key words: photogrammetry, RTI, DStretch, post-Byzantine, church, architecture, fresco, reconstruction
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Pumckne npegmectbs Ha ceBepo-3anage Hopuiyma u oTKpbITie HOBOJ PUMCKOH SEPEBHN

lpencTaBnAeTCA, YT0 NPOLECC POMAHM3ALNN CBNbCKOI YACTA PUMCKOI NPOBMHLIMM HOPUKYM HAuancA ropasao paHbLue 1 Luen MeanexHee, yem B
APYruX CeBepO-3anaHblX NPOBMHLMAX. HegasHue UccneaoBanma, 0CHOBAHHbIE Ha reou3nyeckix U3blckaHuAx, AaioT ropasgo bonee nonHoe
npeACTaBneHie 0 NNOTHOCTH I HeNPepbIBHOCTY 3aceneHia PUMCKIX CeNbCkix paitooB. bonee paxHue packonkw, NOAbEMHbIE MaTepHanbl it a3poTo-
CbEMKa N03BOAANN NONYYUTb NN HEKOTOPOE NOBEPXHOCTHOE NPeACTaBNERIe 0 paccMaTpuBaemoii Teme. [eohu3nyeckue u3meperua, npoeaeHHble
B pamKax npoekTa «Pumckue cenbckie BUANGI 6aBapckoi YacTu apeaHero Hopukymar, Jani BaxHble pe3ynbTaThl, N0380AMBLUME NPEACTABUTb, KaK
BbIFNAAENA CeNbCKaA YacTb 3TOM MPOBUHLMI B PUMCKME BpemeHa. Pe3ynbrarbl HoBeMwwuX reodusnyeckix nccnegosanuil (2013/14 rr.) nokasanu, uto
MbI CTany ry6xe NOHMMAaTb NAaHAWAQT B apXeoNnornyeckom KoHTekcte. TecHoe COBMECTHOE CMNOAb30BAHHe reohu3nyeckix MeTof0B HCCneaoBaHNa,
a3podoTorpadum 1 AaHHbIX AUCTAHLMOHHOTO 30HAMPOBAHNA NO3BONAET CAeNaTb NPeABAPUTENbHYI0 BUPTYANbHYI0 PEKOHCTPYKLMIO PUMCKOI CeNbCKOi
BUNMbI

KnioueBbie CnoBa: MHTErPUPOBAHHbIE METOb! HCCNE0BAHMIA, APXEONOTUUECKAn Fe0PU3NKa, MHTEPNPETaLIA, PUMCKAR cenbekan Bunna, Hopukym,
H0XHan basapus

Roman countryside of Northwestern Noricum and the discovery of a new Roman village

The process of Romanization of the countryside in the Roman province of Noricum appears to have progressed much earlier and slower than in the other
northwestern provinces. Recent work has focused on geophysical prospection and is now giving us a much greater understanding of the density and
continuity of occupation of the Roman countryside. Earlier excavations, surface collection and aerial photography only gave an incoherent slight impression
on this research topic. The geophysical surveys of the project “Roman villae rusticae in Bavarian part of ancient Noricum” show many significant results that
give us an idea of how the countryside of this area in Roman times appeared to be. The results from the latest geophysical prospecting 2013/14 reveals that
our knowledge of this archaeological landscape increased to a great level of understanding. Integration of geophysical prospecting methods, fusion with
aerial photographs and remote sensing data allows the preliminary virtual reconstruction of the Roman villae rusticate site.

Key words: integrated prospecting methods, archaeological geophysics, interpretation, Roman villae rusticae, Noricum, Southern Bavaria
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YenoBHbie u annnnmnveckne npeo&pasosanm! (Dypbe KaK MaremaTnyeckui dliapat gna

mopdonornyecKkou knaccuuraumn

Mockonbky ko3 duumenTsl Oypbe nepeaalot pasHyto U yacto 6onee AeTanbHylo MHHOPMALNIO 0 GopMe, YeM U3MEPEHIA Ha OCHOBE TPaANLMOHHON
3BKNUAOBOI FEOMETPUM, OHY YaLLle UCNob3yKTCA ANA MOPGOMETPHYECKOr0 aHanN3a B TakuX 06NacTAX, kak apxeonorua it pu3uyeckas aHTpononorus.
[1ByxmepHbIi 3AnunTUYeckiit aHanu3 Oypbe ctan o4eHb nonynsapeH AnA 3aMKHYTbIX KOHTYPOB, C MOMEHTA ero noasnena 8 1980-bix r., noTomy 4to
370 npeo6pa3oBaHme paboTaeT co CNOXKHbIMI O4EpTAHUAMM 1, BoNee TOro, He 3aBHUCUT OT NONOXKEHNA KOHTYPA. TakiM 06pa3om, OHO XOPOLLIO NOAXOAUT
ANA KONMYECTBEHHbIX CPaBHEHMI GOpM.

[InA MeHee COXHbIX 04epTaHuil ycnosHoe npeobpa3osakie Dypbe 0CTaeTcA AeilCTBEHHbIM CPEACTBOM, NPOU3BOAALLUM MEHbLLEe KONUYECTBO

K03 (ULMEHTOB, AONOAHUTENLHOE NPENUMYLLECTBO KOTOPbIX B TOM, YTO OHM HANPAMYI0 NepeAatoT MHPOPMALMI0 0 CUMMETPUYHOCTI GopM. [To3Tomy
BAXHO 3HaTb, B KaKIX CUTyaUuAX NpeanoyTuTenbHee TpaAuLMOHHbIA aHann3 Oypbe, a B KaKuX SAAMNTHYECKHIA.

B AaHHOM MccnesoBaHMM Mbl MCNONb30BANM Kak TPAAULMORHOE npeobpa3osakie Oypbe, Tak u SnaunTuyeckiit Oypbe-aHanu3 Ana U3yYeHnA cpepHe-
NIMLEBbIX KOHTYPOB YeN0BEYECKOr0 Yepena y pasHblx reorpaduueckux nonynauuii. YncnenHble JaHHbIe KOHTYPOB Bbinu nonyyeHbl ¢ nomoLbio 3D
MOZeneit NOBePXHOCTH, NOCTPOEHHbIX C NPHUMEHEHNEM NEepeHOCHOro 1a3epHoro ckanepa. lonyyentble Ko3houumnenTsl Qypbe npuMeHANUCch Ana
KONMYECTBEHHOTO aHaNU3a CUMMETPUM LA 1 BbIPABOTKY ANCKPUMUHAHTHDIX QYHKLWI, ONpeAensiolLux 0C0beHHOCTU YePenHoro CTPOCHMA B
3aBUCUMOCTI OT reorpaduueckoit NpUHaANexHocTH. OTTaNKNBAACH OT pe3ynbTaTos, Mbl 06CYKAaeM «3a» 1 «NPOTUB» 060MX NOAXOA0B, NPUMEHEHHbIX
ANA aHanu3a Gopmbl B apXeONorii v Gu3nYeckoit aHTpONoNOruM.

KnioueBbie cn10Ba: Cyge6HO-MEANLMHCKaA aHTPONOAOTS, TPEXMEPHOE Na3epHOe CKaHUPOBaHUe, UdpoBas MOPOMETPUS, uepenHas Mopdonorus

Conventional and elliptic Fourier transforms as mathematical tools for

morpholoegical classification

Because Fourier coefficients capture different and often more detailed shape information than traditional Euclidean distance measurements, Fourier analysis
has been frequently employed for morphometric analysis in the fields of archaeology and physical anthropology. For closed contours, the two-dimensional
elliptic Fourier analysis has gained popularity since its development in the 1980s, mainly because this transform can handle complicated outlines and
furthermore is insensitive to the positioning of the contour. Thus, it is well suited for quantitative shape comparisons.

For less complicated outlines, however, conventional Fourier analysis remains a viable approach, generating fewer coefficients which have the additional
advantage of more directly reporting on shape symmetry. It is therefore of interest to know in which situations traditional Fourier analysis is preferable, and
when itis more advantageous to choose the elliptical transform.

In this study, we used both traditional and elliptic Fourier analysis to investigate shape contours of the midfacial region of human crania from different
geographic populations. The contour data were obtained from 3D surface models created with a portable laser scanner. The resulting Fourier coefficients were
used to quantify aspects of symmetry in the crania, and to develop discriminant functions for differentiating the crania with respect to geographical affinity.
Based on our results, we discuss the pros and cons of the two approaches when applied to shape analysis in archaeology and physical anthropology.

Key words: forensic anthropology, three-dimensional laser scanning, digital morphometrics, cranial morphology
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\/ Anexcangp MAXYHOB | Alexander PAKHUNOV
(HWAPAH, P® | IA RAS, Russian Federation)

(\_

UcnonbzoBatue mHor oyri JIOBOH TCHEBOM ¢0TOC‘b€MKM BNA ¢MKCE"4MM COCTOAHUA COXPAHHO-

CTH 1 CNed0B pecTaBpayniu NaneouTUYIeCKON nBomucn Ha npumepe Kanosoun newepoi
MHoroyrnosas Texesas gotocbemka (RTI) — 370 0cHOBaHHaA Ha OTOCHEMKE TEXHONOMNA AOKYMEHTUPOBAHNA, B 0CHOBHOM UCMOMb3YHOLLAACA ANA
BI3yanu3aL M noBepxHOCTH. OHa ycnewwHo NpuMeHANach ANA U3yyeHns NPeaAMETOB ¢ BbICOKOM OTPaxaTeNbHOi CNOCOBHOCTbIO, HaNPUMEp MOHeT 1
maneit. OHa TaKe NOMOraeT yBUAETb Cefibl I3MEHEHHOr0 KPAacouHOro CoA W MUKPOPENbeQHYIo CTPYKTYPY HepoBHbIX noBepxHocTeil. K HacToa-
LWemy MOMeHTY, He MeHee 50 pocnuceii u3 Kanogoii newepel (K0xHblit Ypan, PO), pasnunyHoii creneni coxpaHHoCTH, 6binu onucanbl ¢ nomowbio RTI.
37a TEXHONOrMA NOMOINA He TONbKO ONPEAENUTH HbIHELHEe COCTOAHME POCTNCEil B pa3HbIX CNOAX, HO U 0Ka3anach GecLeHHoi Ana HabnlaeHuA 3a
AVHAMUYECKUMI U3MEHEHUAMU COOTBETCTBYIOLLINX NOBEPXHOCTEH B pe3ynbrare MUHEpanoodpa3oBanua. B couetanim ¢ ynbpaguonetosoil gotorpa-
dueil 0Ha 0Ka3anach NONE3HOI ANA OLIEHKM W CPaBHUTENbHOrO aHaNK3a MacWTabo. 1 BUAOB pecTaBPaLMOHHO-KOHCePBALMOHHbIX paboTa, npoBoauB-
LLIMXCA Ha HeKOTOPbIX pocnucax B 1960-bix 1 2008 rT.

Kniouesbie cnosa: Kanosa neiwepa, naneoanTuyeckas XMBONMCb, PeCcraBpaLyia, kanbLKT, MHOr0yr08as TeHegas GoToCbEMKa

Recording of the current state of preservation and tracking previous conservation works on

palaeolithic paintings using Reflectance Transformation Imaging: the Kapova Cave case

Reflectance Transformation Imaging (RTI) is a photography-based documentation technique primarily used for surface visualisation. It has been successfully
applied to studying high-reflectivety objects like coins and enamels. It also helps recognise traces of altered paint or microrelief structures on surfaces with
uneven textures. So far, at least 50 paintings from Kapova Cave (Southern Ural, Russia) with a considerable variation in their current conditions have been
described. This allowed us to use RTI not only for the exploration of the current state of the paintings on various substrates, but it was also invaluable for
monitoring the dynamic changes of the corresponding surfaces caused by mineral formation. This technique (combining with UV-photography) proved
useful for the evaluation and comparison of the extent and type of conservation works on several paintings produced in 1960s and 2008.

Key words: Kapova Cave, Paleolithic painting, conservation, calcite, RTI
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15.10-17.00

Mactep-knacc 2-3 Workshop 2-3

llenecoobpaznocrb npumeHenna 3D-rexHonormi Reasoning in 3D and archaeological research
B apxeonoruu

Chairpersons: Sorin HERMON

Irina KIRYUKHINA

Begywue: Copur XEPMOH
Hpuna KUPHOXVHA

JlaHHbIIl MacTep-Knacc noBsALLeH 06y aeHMI0 TOro, Kakue 3D
TEXHONOTUM JIyYLLIe BCEro COOTBETCTBYIOT 3a/iauaM apxeonoru-
YeCKOro UCCIeLOBAHUSA HA BCEX €ro 0CHOBHbIX dTanax (nonyve- The workshop aims at discussing what most suitable 3D approaches
HUe NONeBbIX JaHHDbIX, XPaHeHUe, aHaNU3, UHTepnpeTauus). to archaeological research, along its main steps (field data
0co6eHHO BaXKHO PACCMOTPETD, KaKUe BO3MOXHOCTU OTKPBIBAIOT acquisition, storage, analysis and interpretation) are, In particular,
nepep apxeonoramu 3D TexHonoruu, u Kakue NoABoOAHbIE KAMHU we aim at desaribing which opportunities 3D open to archaeclogists
MOTYT BCTPETUTHCA MPU UX NpUMeHeHuu, B ueHTpe BHUMaHuA and what are the possible pitfalls along this research line. Aspects
GymyT TaKue acNeKTbl KaK COOTHOLWEHUE MeMAY COrNacoBaHHO- such as relation between goodness-of-fit, research questions and
CTbH NApPaMeTPOB, HaYYHbIMU BONMPOCAMI U MPUMEHACMON Me- methodology implemented, differentiation between observations
TOAONOrME, pasAauune Mexay HabNIoAeHUAMY, UHTepNpeTaLy- and interpretations and formal representation of 3D research will be

the focus of the workshop.

17.00-18.30

JKCKypCuA No MapLupyTy OTKpbIToro XpaHeHus / Excursion in archaeological open storage



Pozasmz [10QTOPHAR | Rosalia PODGORNAYA
(TBYK lckopcxodi a6nracth «ApXeonorndecknit
yewtp Mexozcxoir 06macim, PY |
Archaeological Centre of the Pskov Region,
Russian Federation)

Muxann BACHWIBEB | Mikhail VASSILIEV

(TBYK lckopckoit o6nactu «Apxeonorwdeckni
yeHTp lckoeckoil 06macTu», PO | Archaeological
Centre of the Pskov Region, Russian Federation)

lipakTiKa npumeHeHnA TexHonornu TpeExmepHoro CKaHupoBaHUA B XoJ e apXeosornyeckux

pabor B [Ickoe

B 2012 ropy Ha 6a3e Apxeonoriyeckoro uexTpa MckoBckoit 06nacTv 6bina Hauata pabota no cozpanmio Jlabopatopuu undposoil apxeonoruu. Jlabopa-
T0pUA chOPMUPOBaHa Ha cpepicTBa MexayHapoaHoro 6aHka peKoHCTpyKLwn 1 pa3suTus, MukuctepcTa KynbTypbl PO 1 Agmukmrctpaumm MckoBckoit
06nacTv B pamkax npoekTa «CoxpaHeHue 1 MCnonb30BaKue KynbTypHoro Hacneaus Poccuiickoit Oepepaumi.

B HacToAwiee BpemA B pacnopaxeHI apxeonoroB HaXoAATCA: CUCTEMA HA3eMHOTO CkaHnpoBaHuA FaroFocus 3d, npegmeTkble ckanepbl NexEngin i
Breuckmann SmartScan.

Ciona 2014 roga cUcTeMa Ha3eMHOT0 1a3ePHOT0 CKAHMPOBAHNA MPUMEHAETCA ANA QUKALWM 1 NOCNeayHLLe JOKYMEHTALIM aPXUTEKTYPHBIX 1
aPXeonoruyeckix 06beKToB, 06HaPyEHHbIX B X0/1€ PACKONOK, a TakKe ANA C03aHnA opTodoTonnatos. Mpubop npowen anpobawuio Ha pasHbiX
TUNAX NAMATHUKOB OT KNACCUYECKOT0 «MOKPOT0» packona A0 GMKCaLum rpyHTOBOr0 MOTUIbHNKA.

MpeameTHble ckaHepbl MCNOAb3YITCA B co3AaHMM 3D pennvK HaxodoK ANA NONYNAPU3ALMN apXeONOTHYeCKHX CCNei0BaHIIA, B COCTABNEHUM YUETHOI
[OKYMEHTALMM 1 B HAYYHOI 1eATENbHOCTH.

B nepcnekTuee nnanupyetca dopmiupoBatme Ldposoro apxuea 3D ckaHoB apxeonornyeckux apredakTos 1 apxMBa 061aKOB TOUEK 00BEKTOB i
NOBEPXHOCTEIA, PACKPBITBIX B X0Z€ aPXE0NOrMyeckIX packonok.

Kniouesbie cnoBa: 3D ckaHupoBaHute, CcTema HaeMHOro ckanuposatxus, FaroFocus, Breuckmann, NextEngin

Experience of 3D scanning during archaeological prospection in Pskov

In 2012 the Archaeological centre of the Pskov Region started organizing a laboratory of digital archaeology. The laboratory was founded with financial
support of the International Bank for Reconstruction and Development, Russian Ministry for Culture and Pskov Region government, within the program
“Preservation and Use of the Russian Federation Cultural Heritage”. Today the archaeologists have a FaroFocus 3D terrestrial scanner and NexEngin and
Breuckmann SmartScan object scanners. Since June 2014 FaroFocus has been employed for recording and further documentation of archaeological and
architectural evidence discovered in the course of excavations and for creation of orthophoto plans. The device has been successfully tested in a variety of
conditions, from so-called wet excavation pits to burial grounds. The object scanners are applied in making 3D images of the archaeological finds which can
reach wider audiences and can also be used for documentation and scientific research.

In future it s planned to create a digital archive of 3D images of archaeological artefacts and point clouds of objects and surfaces, unearthed in the cause of
the excavations.

Key words: 3D scanning, terrestrial scanner, FaroFocus, Breuckmann, NextEngin
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4 Eerennit BOQACOB | Evgeny VODYASOV
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Tpéxmepnoe ckanupoBanue u HazemHasa gotorpammeTpua; Bo3moxnocru 3D purcauun norpeb6anbhoix

KomnneKcoB in situ

B 2013-2014 rr. Ha pa3HOTUNHbIX NorpebanbHblx KoMNNeKcax 3anagHoil CMOMpU NPOBOANANCL NONEBbIE UCCNEA0BAHMA C NPUMEHEHUEM COBPEMEH-
HbIX TexHonoruit 3D dukcaumm u 3D gokymeHTUpOBaHMA npouecca packonok. Haubonee MacwrabHble paboTsl 6bM NPoBeAeHbI Ha apXeonornyeckom
Komnnekce 3eneblit fip 8 AMano-HeHewkom aBTOHOMHOM OKpyre 1 TAMMPA3EBCKOM apXeonornyeckom komnnekce B Tomckoit obnact.

Llenbto npoekTa ABNANOCL NapannenbHoe NpUMeHeHue ABYX TeXHONOTUIA Npu noneBoii Gukcawun norpebeHnit — TpexMepHoro CkaHMpoBaHNA U
Ha3eMHOil HOTOrpaMMeTPIM C LeNbio JanbHeLwero CpaBHUTENbHOr aHanu3a nonyyaemblx pe3ynbraros. M Ha 0CHOBE CKAHUPOBAHMA, U CNOMOLLbIO
hoTorpammeTpum 6binM NOAYYEHbI BLICOKOTOUHbIE (OTOPEANNCTHYHbIE TPEXMepHbIe Moaeneil norpeberuit. Mpu co3aanum Moaeneil KOMNNEKCoB ¢
0€060 CnoXHoI reomeTpueil anpobupoBaHa TexHONOrMA KOMOMHALMM CKaHNPOBAHUA M GOTOrPAMMETPUM ANA NONYYEHNA OHOI UTOTOBOI TPeXMep-
HOil Mogenu.

KnioueBbie cnoBa: TpexmepHoe CkaHupoBaHue, HasemHaa GoTorpammeTpua, norpebanbHble komnnekcol, 3anagHas (uéupb

3D scanning and terrestrial photogrammetry: possibilities of 3D documenting in situ for

burial complexes

In 2013-2014 modern technologies of 3D recording and documentation of excavations were involved in the cause of field works in Western Siberian burial
complexes of various types. Particularly significant large-scale works were carried out on the archaeological sites of Zeleny Bor, Yamal-Nenets Autonomous
District, and Timiryazevo, Tomsk Region.

Applied in parallel in the project were two technologies of field recording of the burials, i.e. 3D scanning and terrestrial photogrammetry, followed by a
comparative analysis of their results. Both technologies, scanning and photogrammetry, proved to provide for creating highly accurate photo-realistic 3D
models of the burials. The combination of both technologies was used for the same 3D models when dealing with the burials of complex geometrical
shapes.

Key words: 3D scanning, terrestrial photogrammetry, burial complexes, Western Siberia
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Komnnekcubiii nogxon npu c6ope HHGopMaLuu Ana BU3Yanu3ayun HCToPHKO-KyNbTYPHO0 HacneaHa

0CTpoBa-rpaja CBuam

OaHoit u3 ueneii lporpammbl BO3POXAEHIUA KyALTYPHO-MCTOPUYeCKkUX MecT Pecnybanki Tatapctan, npuAatoit 8 2010 1., ABNAETCA CO3AaHMe BUPTY-
anbHoil Mogeny ropoaa (BUAXCK ¢ 0TOBPaKeHUEM BCeX NPEACTABNEHHbIX B UCTOPUYECKOM NOCENEHNN NAMATHUKOB U apXeonoruyeckix packonos.
Mpy 3TOM MCNONB3YI0TCA KOMNAEKCHDI NOAXO0A ANA NPEACTABACHHUA NCTOPHKO-KYNLTYPHbIX AQHHBIX:

1. Co3ganue UG, conepxaluiad cnou C CTOpUYEckimMu nnaHamm 1 cxemamin (Biaxcka n (BUANCKOTO ye3aa, a3podoto- i KOCMOCHUMKaMK, a Takxe
[aHHble APXe0Noruyeckix MCcneaoBaHuia NPOLLAbIX NeT.

2. Toctpoenue meTogom dotorpammeTpun 3d Mogeneil packonos apxeonornyeckux 00beKToB - PyUHUPOBAHHBIX APXUTEKTYPHbIX COOPYMHEHHi 1
COXPAHMUBLUMXCA (PAarMEHTOB CPEAHEBEKOBbIX AEPEBAHHBIX COOPYMKEHNH, BKAOYeHIe JaHHbIX B [UC.

3. Jla3epHoe CKaHMpoBaH e UCTOPUYeCKIX 3AaHMiA. (bEMKa BeETCA B MECTHOI CUCTEME KOOPAWHAT ANA YBA3KM AQHHbIX Na3ePHOT0 CKAHUPOBAHUA C
Apyrumin aannbimin 8 MAC (Buaxcka. OCHOBHOI LENbI0 1a3ePHOT0 CkaHUPOBAHUA ABNAETCA NONYYeHHe 00MepHbIX yepTexeit v 3D Mogeneid.
Pe3yneratom paboT ABNAETCA C034aHUe BUPTYaNbHaA Mogenb (BUAXCKA B CTOPUYECKOIl NepcneKkTUBE, AOCTYNHOI Ha web-pecypce.

Kniouesbie cnoBa: nasepHoe ckannposanue, potorpammetpus, [C, (Buaxck, web-pecypc, BUpTyanbHas mogens

Complex approach to data collecting for the visualization of the cultural heritage of the

Sviyazhsk island castle

One of the objectives of the Tartar Republic program for restoration of its cultural and historical sites, adopted in 2011, was creation of a virtual model of the
town of Sviyazhsk which would show all its historical monuments and archaeological sites. A combination of technologies was employed for the presentation
of its historical and cultural heritage.

1. Creation of GIS which consists of several layers, i.e. historical maps and plans of Sviyazhsk and the area around it, aerial and space photos, and
archaeological evidence of the past.

2. Use of photogrammetry for the construction of 3D models of such archaeological sites as architectural ruins and surviving parts of medieval wooden
structures; use of these data in GIS.

3. Laser scanning of historical buildings done in the local coordinate system for linking it to other GIS data of Sviyazhsk. The main aim of laser scanning is
creation of drawings with measurements and 3D models.

The final result of the project is construction of a virtual model of the historical development of Sviyazhsk, available on the Web.

Key words: laser scanning, photogrammetry, GIS, Sviyazhsk, Web, virtual model 2-3
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Bupryanbuoe BOCCTaHOB/IeHHe COCYL10B Ha 0CHoBe 3D ckaHupoBaHua

B nueparype no pekoHCTPYKLUY KepaMUKe BCTPEYAIOTCA pasHo0bpa3Hble MeTOAMKI BOCCTaHOBAEHUA COCYA0B N0 YacTAM. Ho B ToXe Bpema nporpecc
He CTOUT Ha MecTe, i NOABNAITCA HOBbIE QOPMbI 1 METOAbI PEKOHCTPYKLUM KePaMUKK. B YaCTHOCTH, C pa3BUTHEM KOMMbIOTEPHOI TeXHUKM I IT
NOABNAIOTCA BUPTYabHble MeToAbl BOCCTaHOBAEHUA COCYA0B. B 3apybexHoii (no oTHowweHuio k Poccun) nutepatype nepable yNOMUHAHUA AaHHbIX
MeToaNK HaunHatotca ¢ 2003 roga. B HacToALee Bpema BCTPEYAITCA PEKOHCTPYKLMA MO0 No oAHOMY GparmeHTy, anbo no u3BecTHoMy npodunio
MeTOZOM BpaLLieHs. B Hawweii paboTe BblaeneHbl YeTbipe BapUaHTa BO3MOXHbIX PEKOHCTPYKLMIA:

1. PekoHCTpyKUMA GOPMbI COCYAQ MACHTHYHOI U3BECTHBIM NOAHONPOGULHBIM aHANOrAM NO KPYNHBIM AHArHOCTUPYEMbIM (parmeHTam (JOHbILLKO,
BEpXHAA YaCTb U T.4.).

2. PeKoHCTpYKLMA OpMbI COCyAa bU3KOi K H3BECTHBIM NOAHONPOGUNLHBIM AHANIOTAM N0 KPYMHbIM AMArHOCTUPYEMbIM GparmeHTam (LOHbILLKO,
BEPXHAA YaCTb U T.A.)

3. PekoHCTpyKLUMA GOPMbI COCYAA N0 OTAEAbHBIM HE J0CTATOYHO YETKO ANATHOCTHPYEMbIM GPArMEHTaM C NONYYEHNEM HECKONbKIX BapHAHTOB
npoduna.

4. PeKoHCTYKLMA 4acTi GopMbI COCYAA NO OTAENbHbIM HE AUATHOCTUPYEMbIM GParMeHTaM C OTCYTCTBIEM NONHONPOGUNbHbIX aHANOT0B.

Mo Bcem BapHaHTam npuBe/eHbl NOAPO6HbIE MHCTPYKLMM. B1eo Bcex peKoHCTpYKLMiA focTynHo Ha Youtube - http://goo.gl/Yy8VRz. Bce ncxogHble
haitnbl (3D mMogenu, npoMexyTouHble Gaitnbl PeKOHCTPYKLMIL, NPOGHAH COCYA0B) MOXHO CKauaTb No ccbinke http://goo.gl/pmehRW.

KnioueBbie Cn0Ba: PEKOHCTPYKLMA COCYA0B, 3D CKaHMpOBaHMe, BUPTYanbHOE BOCCTAHOBNEHHE COCYI0B

Virtual reconstruction of vessels based on 3D scanning

Special literature describes various forms of pottery reconstruction based on vessels'fragments. However, progress forges ahead and introduces new forms
and methods of pottery reconstruction. The development of computer techniques and IT provides for new virtual methods of vessels' reconstruction. They
were first mentioned in foreign (non-Russian) literature in 2003. Today vessels are reconstructed either on the basis of a fragment, or on the basis of the
profile computed by the rotation method. This paper presents four types of reconstruction:

1. Reconstruction of the vessel’s form identical to known/extant complete-profile analogues, based on surviving big easily distinguished fragments (bottom,
upper part etc);

2. Reconstruction of the vessel’s form close to known complete-profile analogues, based on surviving big easily distinguished fragments (bottom, upper
part etc);

3. Reconstruction of the vessel’s form based on surviving not so easily distinguished fragments which results in a few versions of the final profile;

4. Reconstruction of part of the form based on surviving not so easily distinguished fragments which results in a complete profile that has no analogues.
All the types are supplicated with detailed instructions. Videos of the reconstructions are available on Youtube (http://goo.gl/Yy8VRz). All initial files (3D
models, intermediary files of reconstructions, files of vessels'profiles) can be downloaded here: http://goo.gl/pmehRW.

Key words: reconstructions of vessels, 3D scanning, virtual reconstruction of vessels
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HononneHHas peatbHocTd B £6-3-190

Moka3blBaem npeaBapuTEnbHble pe3ynbTatbl npakTideckoi pabotol cryaenTos (Mbupckoro DegepanbHoro YHBepCUTeTa B COTPYAHUYECTBE C
dpXeonoramu fOC}-’,[lap(TBEHHDI'O 3pMMTa>Ka. PacckasbiBaem o TPYAHOCTAX U npoﬁnemublx MOMEHTaX, KOTOPble BO3HWKAW B Ha4ane paﬁom Haf
NPOEKTOM, ﬂpennaraem (OBMECTHO OﬁCWJHTb NepcnekTHBbI faHHOT0 NOAX0Ad K CO3AdHIID HH¢0pMElI.LHOHHOI’0 obecneyeHns SKCNO3NL MW Ha MapLupyTe
OTKPBITOTO XPaHEHUA B lDOH,[lOXpaHHHHIJ.lE.

KnioyeBble cnosa: A0NONHEHHaA PeanbHOCTb, UH)'HEBCK&FI Kynbrypa, ﬂETDOFHH¢bI

Augmented reality in E6-3-190

We show a preliminary result of work made by students from Siberian Federal University in cooperation with State Hermitage Museum staff. The discussion
on difficulties and problems one has met in the beginning of the project present special interest, as well as perspectives of such approach to a dessimination
of scientific knoledge on the archaeological objects in the Open Storage.

Key words: augmented reality, Okunev culture, petroglyphs, dissemination of knowledge
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PeKoHCTpyKL UM NO3AHEPUMCKUX KDeNOCTeH B Erunte; npumeps!, ﬂp06}1€Mbl 1 0C0GeHHOCTH

Jloknap ABNAETCA YaCTbI0 UCCNEA0BAHMA APXUTEKTYPbI NO3AHEPUMCKIX KpenocTeit B Erunte. peactasnaerca, yto 8 Erunte no3gxepumckme
KpenocTit nyuLue coxpaHuaucy, obnaganu bonee pasHoobpasHoi TANONOTUEN U CNOXHbIMM APXUTEKTYPHBIMI YepTaMH, Yem paHHHe NpuMepbl.
HekoTopble 1X yHUKanbHble 0C06EHHOCTH MOXHO 06BACHUTL BANAHMEM CO CTOPOHbI APeBHeervneTckoil apxuTekTypbl. O4HO U3 HanpasneHmii
NCCNeROBAHNA 3044ECTBA ITUX NAMATHUKOB - C03AaHMUE UX TPEXMEPHbIX PEKOHCTPYKLMIA.

[nasHan uenb A0KNAAA - NPEACTABUTL TPEXMEPHbIE PEKOHCTPYKLUN HEKOTOPbIX KPENOCTeli M Ha uX NPUMEpe PaccMOTPeTb PAJ apXUTEKTYPHbIX YepT
N03AHePUMCKOit BOBHHOI apxuTekTypbl B ErunTe. Mpe3eHTauua 0CHOBbIBAETCA Ha TPeX aBTOPCKHX PEKOHCTPYKLMAX: Xpame KynbTa pUMCKoro
umMnepartopa B kpenocti B Jlykcope 1 no3gHepumckux kpenoctax 8 Har anb-Xarape u [lnonncuace. lepsblit npumep, ¢ 04HOM CTOPOHBI, ABAANCA
TUNUYHBIM 00Pa3LOM AMOKNETUAHOBCKOI principia, a ¢ APYroil CTOPOHbI NOKA3bIBAET Kpaiike peakuii npumep CoeAMHEHMA B NAMATHUKE TaKoro THna
YepT APeBHeeruneTcKoil U PUMCKOt KynbTyp. BTopoii v TpeTuit npumepbl NPeAoCTaBAAIT BO3MOXKHOCTb PACCMOTPETb apXUTEKTYPHbIE YepTbl
NO3AHEPUMCKUX CTeH, balueH, BopoT 1 60iHHL 1 Apyrix 3nemeHToB. Kpome Toro, no3aHepumckiit Asopel B Har 3nb-Xarape u principia obenx
KpenocTeit 06nagatT paaom 0cobeHHbIX YepT N03AHEaHTUYHOM apXUTeKTYpbl, TpebytoLLIX 0TANbHOTO PACCMOTPEHMA.

Kniouesble cnoga: Erunet, Pum, no3arepumckue kpenocti, 3D-pexoHcTpykumu, Jlykcop, Har anb-Xarap, lnoHucuac

Reconstructions of the late Roman fortresses in Eqypt: examples, problems and peculiarities

This paper is part of the study of late Roman military architecture in Eqypt. It seems that the fortresses of the late Roman period in Egypt are better
preserved and have more diverse typology and more specific architectural peculiarities than earlier ones. Some of their unique features might have
appeared under the influence of Egyptian architecture. The best way both to study and to show the features of explored monuments is to make their 3D
reconstructions.

The main aim of the paper is to present the author's 3D reconstructions of the late Roman fortresses in Egypt and to discuss some architectural peculiarities
of late Roman military architecture using their examples. The paperis accompanied with the author’s reconstructions of three monuments: the temple of
the Roman Imperial cult at the Luxor fortress, the late Roman fortress at Nag-el-Hagar and the fort at Dionysias in the Faiyum oasis. The first one, on the one
hand, was a typical example of the Diocletianic principia, and on the other hand, it demonstrates an unexpected for this type of building connection
between Egyptian and Roman cultures. The second and third ones give an opportunity to discuss the architectural features of the late Roman walls, towers,
gates, arrow slits and other elements. Furthermore, the late Roman palace at Nag-el-Hagar and principia of the last two fortresses are late antique
architectural masterpieces with a number of peculiarities of particular interest.

Key words: Egypt, Rome, late Roman fortresses, 3D reconstructions, Luxor, Nag-el-Hagar, Dionysias
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Bopora Aypea 8 PoBenne: undposas runoresa pexoHCIpyKyun

B pamkax Tex TeopeTiyeckux 1 METosoNornyeckuX Npobnem i NpeumyLLecTs, KOTopbie NPEAOCTaBAAIOT LMGPOBbIE APXUBbI TDEXMEPHBIX MOJENEl,
0Ha 13 Hanbonee BaxHbIX 3344 COCTOUT B TOM, 4TO6bI YCTAHOBUTL HOBbIE NPOTOKONbI 06PAbOTKM NPOCTPAHCTBEHHBIX AAHHbIX (NOAAEPKUBAIOLMX
NPOEKT BUPTYaNbHOI PEKOHCTPYKLIM), CNOCOBHBIX AATb OLEHKY pe3ynbTatam i rapaHTHPOBaTb abCONIOTHYIO NPO3PAYHOCT PeKOHCTPYKLMK. BopoTa
Aypea B PaBeHHe Bekamu NpuBNeKani BHIMaHWe PAAA CaMbIX U3BECTHbIX apxuTeKTopoB. [Ipeanaraemas BUPTYanbHaa PeKOHCTPYKLNA OCHOBAHA Ha
COYETAHMM UCCNE[0BAHNA PeanbHbIX apXeONOrnyeckix Haxo40K I NPUBNEYEHIA LWNPOKOTO KPyra NCTOPUYECKUX UCTOYHNKOB (PUCYHKOB, H300paxe-
HUii, HayyHblX Pa3paboToK 1 aHanu3a KOHCTPYKLMIA in-Situ). 3TOT NPOeKT (BA3aH ¢ pAAOM dyHAAMEHTaNbHbIX Npobaem, OTHOCALUMXCA K GOpMYNNpPOB-
Ke riunoTe3 0 BO3MOXHbIX PEKOHCTPYKLUAX. [laHHaa paboTa onucbIBaeT MeTo40N0rYeckuit npuém — ot cbopa AaHHbIX 40 GOPMYNIMPOBAHNA HAZEX-
HO rNOTe3bl OTHOCUTENbHO BIAA 1 NPEACTABAEHIA PA3NNYHbIX APXUTEKTYPHbIX INEMEHTOB (C ONpeeneHHOi CTeneHbIo AOCTOBEPHOCTH) — N03B0-
NAKLLWIA NPUHATH MAM OTKNOHUTH CAENAHHbIE B XO[€ PEKOHCTPYKLMH A0NYLLEHNA.

KnioueBbie cn0Ba: BUPTYanbHas PeKOHCTPYKUMA, TPeXMepHOe MOZeNnpoBaHUe, 06Cne0BaHIe B A0NYCTUMbIX NPEAENAX, (eMaHTHYeCKaa CTPYKTY-
Pa, BU3yanu3auua AoNyLeHNii, pumckie BopoTa

Porta Aurea in Ravenna: a digital hypothetical reconstruction

Within the theoretical and methodological framework of the challenges and opportunities offered by 3D models digital archives, one of most critical topics is
related to defining new protocols for processing spatial data, in supporting a project of virtual reconstruction, able to validate the results and guarantee full
transparency of any reconstructive study. The study of Porta Aurea, a Roman gate in Ravenna, has been encouraging interest in some of the most famous
architects over centuries. The proposed virtual reconstruction is based on joining reality-based survey of some archaeological findings with a wide kind of
historical sources (drawings, images, contributions and analysis of the in-situ structures). This case-study involves some fundamental problems related to the
definition of reconstructive hypotheses. In this paper we will describe a methodological workflow — from data acquisition to the formulation of reliable
hypotheses related to the representation and visualization of different architectural elements (characterized by a defined level of uncertainty) — able to allow
the verification of the assumptions used during the reconstruction pipeline.

Key words: virtual reconstruction, 3D modelling, range-based survey, semantic structure, uncertainty visualization, Roman gate
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0 co3faHmm BUPTYaJIbHbIX 3KCNO3NLIMIA apXeonoryeckoro MaTepiana

Texywan Bepcua TeXHUYECKUX PEKOMEHAALMI N0 CO34aHMI0 BUPTYanbHbIX My3eeB, CoCTaBneHHbIX MunncrepctBom Kynbtypbl PO, npeanonaraer
BO3MOXHOCTb UCMONb30BAHNA B JaHHOM UHAOPMALMOKKOM NPOAYKTE MHTEPAKTUBHOTO MOAYNA ¢ GyHKLVeil GopMUpOBaHKA BUPTYanbHOI 3KCNO3u-
U N0 OPUTVIHANBHOMY CLEHAPUIO 1 C UCMONb30BAHNEM Pa3HOPOAHBIX NCTOYHUKOB LNGPOBOIN MHGOPMALIN.

Jlabopatopusa apxeonoruu, Naneo3Konoru 1 CUcTem Xu3HegeatenbHocti HapogoB CesepHoit A3un UHcTutyTa kubepretiki Mpkytckoro locygap-
CTBEHHOrO TexHuueckoro yHusepcuteta npooauT 3D CKaHUPOBAHMe apXeonornyecKIX HaxoAok, B pe3ynbTate Yero Hakonunca 6obLuoi 06bEm
UMGPOBbIX AAHHbIX, TPEOYIOLLMX CUCTEMATU3aLIMN M ONepaTUBHOro NpeAcTaBneHus. OTCYTCTBUE rOTOBbIX PeLLEHMIt ANA XPaHeHHA 1 NpeacTaBneHIA B
WNHTepHET roToBbIX LMGPOBLIX MOANEN apXe0nornyeckux 00bEKTOB, COOTBETCTBYIOLLMX 3aa4aM HayYHO-MCCNea0BaTeNbCkoi naboparopuun, nognek-
110 3a c060ii pa3paboTKy OpUrUHANBLHOTO NPOrPAMMHOr0 MOAYNA, NO3BONAILLEr0 C03AaBaTh Kak OTAENbHYIO BUPTYNbHYH IKCNO3ULMIO, TaK 1, B
nepcnexTIBe, BUPTYanbHbIi My3eit.

Kniouesbie cnosa: 3D MogenupoBaxue, BUPTYanbHad 3KCNO3MUNA, BUPTYanbHbIi My3eit

On the design of virtual exhibitions of archaeological materials

The current version of technical recommendations for virtual museums issued by the Russian Ministry for Culture includes a possibility of employing an
interactive module for this type of information product which helps construct an individual virtual exhibition based on the unique scenario and a variety of
digital data sources.

The Laboratory of Archaeology, Paleoecology and Life Systems of North Asian Peoples at the Institute of Cybernetics of Irkutsk State Technical University which
has been doing 3D scans of archaeological finds has got a large collection of digital data in need of systematisation and effective presentation. The absence of
turnkey solutions for storage and Internet publication of complete digital models of archaeological objects (in compliance with the Laboratory's scientific tasks)
has led to the development of a new software/program module that makes it possible to design a single virtual exhibition or even an entire virtual museum in
afuture perspective.

Key words: 3D modelling, virtual exhibition, virtual museum
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KomnbiotepHbie pexorctpykiyun kpenocteif fima - Ambypra Ha ocHoBe TeXHonor i

UHTBPAKTUBHOTO NOrPyXerna

B foknagie aHanu3kpyoTca Npobnembl 1 TEHREHL MM KOMMbIOTEPHbIX APXeONOorideckuX peKoHCTpyKUMIA. B pamkax nporpammbl «(oxpaHeHue i
UCMONL30BaHKE KYNLTYPHOrO HACNELUA B Pocanm» PACCMaTPNBAETCA NPOEKT «M(TOpI/Iﬂ Kpenoctu Am».

KpenocTi im — 370 yTpayeHHLIii 06LEKT KyNLTYPHOro Hackegua... Lienk MPoeKTa - CoxpaHeHue u NoMmyRApU3aLIMA UCTOPUYLCKOI HHdOpMALI MK 06
yTpayeHHOM NAMATHUKe, 3 TAKXKe co3daHme pacypca ANA IKOHOMUYECKOro U COLMANLHOTO PA3RUTUS PalioHa 32 CUET «KyMSTYPHOrO TypUMay.

B npoeKTe NPUBOLATCA UCTOUHIKM Ut METOAUKA UCTODUYLCKUX U XYTOXECTREHHLIX eKOHCTPYKLIM, poaﬁOTaHH WHTepaKTURHLIe 3D Mo
kperoc1elt XIV g, ¢ ue ibipbma Ganamu, XV 8, ¢1e8916K Gammuamu u XVIIE 8, 03¢ MOHHA KPENOCIb, Ha 0CHOBE J1 X MOJE/IBH PE3NU30BaHH! 1 PyINNg-
BbIC M MNAKBUAYANBIIBIC BARTYANbIBIC JKCKYPCUU U €B0B0AIble NO3IABATENbIIbIE NpOrynisk, NCTOPUHEME Urpbl CyNPABREIKEM NEPCMELLEIIMAMAU
Monb30LBdTENA B UTPOBOM NPOCTPAHCTBE, d TAKMKE PACLUUPECHVA 3KCNOSULIMOHHBIX NPOCTPAHCTE B 3AAHNN MY3€A U Ha NPUREratoLlien TeppUTOpUN ¢
HCNONb30BaHICM TCXHONOMAN ZONOMHCHHON PCANbHOCTU,

Knioyeabie C10Ba: IMMEPCBHOCTD, UHTEPaKTUBHOCTS, 3D, AONOMHEHHAA peasibHOCTD, YNpABNEHHE KECTAMM, UCTOPUUECKIE PEKOHCTPYKLIMM,
KyNbTypHOE Hacnefiue, KyNLTYPHLIA TYp3M, BAPTYANLHLIA My3eil, NcTopuueckue urpLl

Computer reconstructions of the Yam — Yamburg fortresses with interactive

immersive technologies

The paper analyzes challenges and tendencies of computer archaeological reconstructions and overviews the project “History of the Yam Fortress” as part of
the program“Preservation and Use of Cultural Heritage in Russia”.

The Yam fortressis a lost cultural heritage object. The aim of the project s to preserve and communicate to a wide audience information on this lost
monument and thus contribute to the economic and social development of the area by encouraging “cultural tourism"”

The project cites sources and methods for historical and artistic reconstructions and presents interactive 3D models of a 14th-century fortress with four
towers, 15th-century fortress with nine towers and 18th-century one with bastions. These models are involved in group and individual virtual tours, free
(without fixed routes) educating walks, historical games in which the users are directed in the game space as well as in expanding the museum exhibition
space and territory around it by using augmented reality technology.

Key words: immersion, interaction, 3D, augmented reality, gestural interfaces, historical reconstruction, cultural heritage. cultural tourism, virtual museum,
historical games
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WutepakTuBHaa KomnbioTepHas pekoHcTpyKiyuaA 1-ro Pasmenroro (Koctpomckoro) kypraHa: 3agay,

npoonembi, pewwenns

NHUUMATMBHBIA NPOEKT «/HTepaKTUBHAA KOMNbIOTEPHAA PEKOHCTPYKUMA 1-ro PasmeHHoro(KocTpomckoro) kypraxa», BbiN0AHeH B pamKax yuebHoit
MarucTepekoit nporpammbl «CucTembl MynbTHMEMA M KOMNbIOTEPHaA rpaduka» Ha Kadeape BbIMMCIMTENbHbIX CUcTeM U ceTeit CaHKT-TeTepbyprckoro
[0CyaPCTBEHHOrO YHUBEPCUTETA a3POKOCMUYECKOro NPUBOPOCTPOEHUA B COAPYXeCTBE CoTaenom apxeonorni Boctouroit Esponbl n Cubupu locyaapcrees-
Horo Ipmutaxal(d).

Llenbio npoeKTa ABNAETCA CO3aHNe MHTEPAKTUBHOO MNLTUMEANIAHOr0 NPUN0XKEHNUA, BKI0YAIOLLEro 3D peKOHCTPYKLMIO BO3BEAEHUA CKHCKOTO Kypraka,
ANA AeMOHCTPALINN WHPOKOi QYAUTOPUY PE3yNbTATOB CCNE0BAHUA ITANOHHOTO NAMATHIKA NEPIOAA CKIGCKON apXanKu.

(negyet oTMeTUTb, 4T0 3D PEKOHCTPYKLUA STanoB COOpyeHna ckiudckoro Kyprana pybexa VII-VI Bexos Ao H.3. cTana Bo3MOxHOi 6narogapa nosTopHoMy
MCCNeAoBaHMIo NamATHIKa H0xHO-Ky6aHcKoi apxeonornyeckoid skcneanumei I3.

[porpammHo-annapatHbie CPeACTBA peanu3aLuv UHTEPAKTUBHOTO NPUNOXEHNA OPUEHTUPOBAHDI HA TexHoNorio 3D-engine, KOTOPaA aKTBHO NPUMEHAET-
CA B UHAYCTPUA KOMNbIOTEPHBIX WP, & TAKXKE TEXHONOTUN CO3JaHNA BUPTYabHbIX MHUPOB.

Mpu pa3paboTke NpoeKTa yuTeHa BO3MOXHOCTb €ro UCnoNb30BaHMA B IKCNO3NLIOHHOM NPOCTPAHCTBE, A TaKXKe B kauecTse AMAAKTUYeCKoro nocobua npu
OPraHU3aLyy BbICTABOK, TEMATUYECKHX SKCKYPCHiA M NPOBEAEHNM 3aHATUIA APXEONOTHYECKIX KDYXKOB.

KnioueBbie cnoBa: ckidckas apxanka, 3akybatbt, 3D-peKOHCTPYKUMA KypraHa, HTEPAKTUBHOCTb, TEXHONOTMM BUPTYaNbHbIX MUPOB, TEXHONOTYA
3D-engine

Interactive computer reconstruction of the Razmenny 1 (Kostromskoy) kurgan: aims,

problems, solutions

The project “Interactive Computer Reconstruction of the First Razmenny (Kostromskoy) kurgan: aims, problems, solutions” has been carried out as part of the
Master curriculum program “Multimedia and Computer Graphics Systems” by the Department of Computing Systems and Networks (SUAI) in collaboration
with the Department of Eastern European and Siberian Archaeology (State Hermitage Museum). The project was aimed at creating an interactive multimedia
application which would incorporate a 3D presentation of the process of a Scythian kurgan construction and thus make the results of the exploration of this
famous object of Scythian culture available to wider audiences.

This 3D reconstruction of different stages of a Scythian kurgan’s erection (late 7th to early 6th century BC) was made possible thanks to the second session of
archaeological exploration performed by the South Kuban Expedition (State Hermitage Museum).

The application soft- and hardware makes use of the 3D-engine technology widely applied in games industry and virtual reality systems.

The project can be implemented in museum space or as education resource/facility for organizing exhibitions, quided tours (on relevant subjects) and
archaeological classes.

Key words: Scythian Archaic epoch, Kuban region, 3D reconstruction of kurgan, interactivity, technologies of virtual worlds, 3D-engine
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TnéxmepHoe ckaHupoBaHue it MogempoBaHie Kopadeﬂbﬂbl){ JeTaneif «koya»

«Koy» — napycHo-rpebHoe cygHo JONETPOBCKOrO BPEMEHH, NPUCNOCOONEHHO K NNABAHMI0 B TAXENbIX aPKTUYECKNX YCNOBUAX. YHUKANbHBIMI
WCTOYHUKAMM ANA €70 PEKOHCTPYKLMM ABAAIOTCA NOAAMHHbIE KOpabenbHble AeTany, 06HapyeHHble NPt apxeonoruyeckix uccnea0BaHuAxX nepeoro
pycckoro 3anonaporo ropoaa Cubnpu — Manrazew. B 2014 r. 000 HNO «CesepHan apxeonorina — 1» coBMecTHo ¢ Jlabopatopueil MexancuunamnHap-
HbIX apXeonoruyeckix uccnefoBanmii «Apredakt» ToMcKoro rocyapcTBeHHOr0 yHUBepcuTeTa Bbinu Havatbl paboTbl No TpeXMepHOMY CKaHUPOBa-
Hilo feTaneil koueit. PaspaboTaHa MeToAMKa CKaHUPOBaHMA MacCUBHbIX kopabenbHbIX AeTaneil (40 7M B ANMHY) C NOMOLLbIO PYYHOr0 ONTUYECKOTO
3D ckanepa.

Koneyroit Lenbto npoexTa BUANTCA LMPPoBas 3D pekoHCTPYKLMA NEreHAapHOro CyaHa, KOTOPaA MOXeT ObITb Kak CAaMOCTOATENbHBIM 06beKTOM
My3€iiHOr0 3KCMOHMPOBAHUA, TaK 1 CYXMTb HAAEXKHOI HAYYHOI OCHOBOI ANA CO30AHNA PENNUKN KOUa U NOATOTOBKI HCTOPUYECKOTO JKCNEPUMEHTA
0 NNaBaHMI0 Ha BOCCO3AHHOM CyAHe.

Kniouesble cnoBa: AoneTpoBcKoe CyAoXxoacTBo, 0cBoeHMe ApkTinki, Manrases, 3D ckaHnposanue n MOZenupoBaHie kopabenbHbix AeTaneit

3D digitizing of the naval details of a “Koch”(bhoat)

“Koch”was a pre-Petrine sail and rowing boat adapted for the severe ice conditions of the Arctic seas. Its authentic fragments discovered in Mangazyea, first
Russian town built in Polar Siberia, have served as a unique source for its reconstruction. In 2014 000 NPO “Northern Archaeology” and the Laboratory of
Interdisciplinary Archaeological Research “Atrefact” (Tomsk State University) started 3D scanning of the boats'surviving fragments and elements. There was
developed a special method of scanning larger fragments (up to seven metres long) with a portable 3D optical scanner.

The final goal of the project is the complete digital 3D reconstruction of the legendary boat which can become a museum exhibit in its own right and can
also serve as reliable scientific evidence for creating a replica of a “koch” and launching its experimental navigation.

Key words: pre-Petrine sail, Arctic exploration, Mangazyea, 3D scanning and modeling of the boats'fragments
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Ot yudpoBoro k knbepnpoctpancTBy. YacTHbiil cryyait nccnegoBaHna BUPTYanbHLIX MUPOB KaK (PefCTBa
uHTepnpeTaymm

WHdopmaLMoHKble LieHTPbI NPOAYKTUBHO PeLLaIoT 3ajayy nepeaun CBefeHIil 0 kynbTypHOM Hacne sl B Tex MyHULIMNANBHBIX W CENbCKIX OKPYrax, rae HeT
PeCypCoB A OTKPLITHA TPAAHLIMOHHOTO NONHOMACILITABHOTO My3es, U FAe HCTOPUYECKO. HACTeae ABNALTCA BaxHbIM GaKTOPOM Pa3sBUTUA TYPU3MA.

B oTnume oT TPAAMLIMOHKbIX My3eeB MHGOPMALIUOHHbIE LEHTPbI 00bIYHO He 3aHUMAI0TCA COOpOM, XpaHEHHEM 1 U3yyerieM 06beKTOB, OHM CNewMani3upyITCa Ha
TOM, 4T00bl Nepearb BCto BAXHOCTb 1 3HAYMMOCTb KYNBTYPHOTO Hacnesa. OHn JOMKHbI BbINOMHATL 0ByyatolLyue 3a4a4i U NOBbILATH YPOBEHb MHOPMUPOBAH-
HOCTI O KYNbTYPHOM HaCNeAM.

BupTyanbHble NpocTpaHCTBA MOTYT CTaTb BECbMa IPEKTHBHBIM UHCTPYMEHTOM ANA PACNPOCTPAHEHNA KYNLTYPHOTO «POAYKTa» UHOOPMALNOHHDIX LiEHTPOB.
BupTyanbHble Konuy MoXHO He NPOCTO AeMOHCTPUPOBATD OTAENbHO, HO NOMELLaTb B KOHTEKCT, 4To6bl nyuLLe nepeaaTh KynbTypHoe cofleparue. BupTyanbHas
Cpefia MOXET HCMonb30BaTbCA Kak ANA CTOPUUECKON PEKOHCTPYKLMU HeNnocpeCTBEHHO «Ha MeCTex, TaK W ANA YAaNeHHOro BUPTYanbHOro NoCelLeHIA, NpuBnexan
nonb3oBateneit (o BCEro MUPa, Tex, KTO HKOFAA He 0T 10 AAHHOT0 MeCTa B PeabHOR XU3HH.

Hawa pa6oTa paccka3biBaeT 0 npoLecce Co34aHNA 1 NCNONb30BAHNA BIPTYaNbHOID NPOCTPAHCTBA, NOCTPOEHHOTO ANA HEGONbLUOTO My3eiHO-UHHOPMALUOHHOTO
LIeHTPa PUMCKOI MO3aMKH, B KOTOPOM Pa3MeLLieHb! GparMeHTbl MO3aMK, HallJeHHbIX Ha packonkax pumckoil Bunnbi IV Bexa B Kasapuue (Ucnanua). lannbiit domus
olearia 04eHb TOYHO BOCNPOM3BOANT T0, KaK BbIFNAAEN PeanbHblit OM. IT0 CALNAHO HA OCHOBE APXUTEKTYPHIX M APXEONOTMUECKIX AaHHDIX, a TaKXKe 0CTaTKOB
yHEaMeHTa 1 MaTepuanos, HaiiBeHHbIX MpH packonkax. BupTyanbHblii domus CogepuT NONHOCTbIO PEKOHCTPYMPOBAHHDI BAPUaHT HaliieHHbIX BO BPeMA
PacKoMoK TPUHAALATH MO3AUK, 1 OHM Pa3MeLLieHbl B TeX CaMblX KOMHATaX, [/ie OHi HaXOANAUCH KOTAA-TO B AeICTBUTENbHOCTH. KOMHATbI BOCCTAHOBNEHbI B
C00TBETCBHM C GYHKLMOHANLHbIM HA3HAYEHUEM 1 COAPKAT MyNLTUMELMIHbIE SKCINUKALMK, PACCKa3bIBAIOLLME O Pa3HbIX CTOPOHAX NOBCeAHEBHOI Xu3KW domus
olearia. loceTnenn 3axo08AT B 40M, BbIOPaB OAMH 13 aBaTapOB PUMAAHIHA. B BUPTYanbHOE NPOCTPAHCTBO MOTYT 3aX0AUTb HECKONbKO NOCETUTENeH OHOBPeMEH-
Ho. OHI MOryT 061aTbCA 1 NeperoBapuBaTbCA Mexpy coboil. B MHCTaNNALMM ecTb MecTo ANA KypaTopoB, e OHN YUTAIOT JUCTAHLIMOKHbIE NEKLMN 1 YCTpauBalT
npe3eHTaL1 AnA YAANEHHON ayAMTOpHK.

KnioueBble CnoBa: BUpTyanbHblil MUP, CPEACTBO MHTEPNPETALMK, PUMCKAA BUNNA, MO3alKa, aBaTap, OpenSim

From the dig to the cyberspace. A case study of virtual worlds as a tool for interpretation centers
Interpretation centres have become a very adequate and viable solution for effective communication of heritage information in municipalities and rural areas which lack
the resources needed to establish a traditional, full-scale museum, and where heritage can be an important factor for tourism development.

Unlike traditional museums, interpretation centres do not usually aim to collect, conserve and study objects; they are specialized institutions for communicating the
significance and meaning of heritage. They work to educate and raise awareness.

Virtual worlds can be used as a very effective tool for the dissemination of the cultural goods of an interpretation centre. Virtual replicas can be not just displayed but also
putin context, allowing for a better understanding of their cultural meaning. Those virtual environments can be used both as on-site simulation of historical
reconstruction and also as a mean for remote visits, gathering attention from visitors from all over the world, thus reaching people which will probably never visit the
physical place.

In this paper, we will describe the process and implementation of a virtual world specially designed for a small museum-interpretation centre of Roman mosaics, which
displays a collection of pieces found on an archaeological excavation in Casariche (Spain), on the remains of a 4th century Roman villa. The virtual domus olearia was built
pursuing a close match to what the original house would look like, based on architectural and archaeological criteria and honoring the traces of foundations and materials
found in the dig. The virtual domus contains the fully reconstructed version of the thirteen mosaics found in the dig, which are put in place in their corresponding rooms.
These rooms are furnished ad-hoc and contain interactive multimedia informative panels illustrating all aspects of the everyday living which took place in this domus.
Visitors enter the virtual domus choosing a Roman avatar. Multiple visitors can visit this virtual world simultaneously and can talk and chat during the visit. The installation
also contains spaces for the curators to give remote lectures and presentations.

Key words: virtual world, interpretation center, Roman villa, mosaic, avatar, OpenSim
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Muxaun BACUNIbEB | Mikhall VASSILIEV

Pozanun NORTOPHAA | Rosalia PODGORNAVA (TBYK Nexoexoti o6nacty «ApXeonoruyeckmi
(TBYK NewoBcrolt o6nacTy «Apxeonornyeckusi yeHTp Nexoscxoli o6nactu», PY |

YyeHTp (lckoBckoii obracTu», PO | Archaeological Archaeological Centre of the Pskov Region,
Centre of the Pskov Region, Russian Federation) Ruyssian Federation)

Npegnocvinkn cozganna NUC «Apxeonornyeckoe usyvenue lckosar

u «06beKTbI apxeonornyeckoro Hacnegus llckosckon obnacrur

Mocneptue 25 neT NCKOBCKYE apXeonorit aKTUBHO NPUMEHAINT KOMMbIOTEPHbIE TeXHONOTN B X0 NPOBEeHUA NONeBbIX i KamepanbHbIX iccneao-
BaHwii B lckoBe 1 06nactu. HakonnenHbIii onbiT, 60raTcTBO Matepuana u CoBepLIEHCTBOBAHIE NPOrPAMMHOIA U MaTePHANbHO-TEXHIYECKO 6a3bl
Tpe6yHT HOBbIX NOAXOA0B K 06paboTKe 1 aHanU3y NONYYEHHbIX AAHHBIX.

TWC- 310 Hanbonee Qe TnBHAA hopma KOHCONUAALIMM BCeil apxeonoruyeckoil MHpopmayun. B HactoAwLee Bpema AnA 3TOr0 CROXMANCD BCe
npeanoCbInKM:

- (03f1aHa UndpoBas moaenb naneopenseda Apesero Mckosa;

- (03[1aHa e[JMHaA LMGPOBAA (XeMa PACNONOKeHMA apxeonoruyeckix packonos;

- NIOATOTOBNEHbI YUeTHble KAPTOUKN PackonoB, COAePaLLiMe Hanbonee BaxHyi UHHOPMALNIO 0 MECTe, BpeMeHH, NNOLLAAH, OCHOBHBIX Pe3y/bTaTax 1
m;

- C06paH INEKTPOHHDIIN QPXUB OTYETHOI JOKYMEHTALUN 1t OCHOBHBIX NY6AMKALNIA 0 pe3ynbTaTax HccneaoBaHuil;

- 06paboTaHa 1 cBeaeHa B euHyI0 cucTemy MHhopmauua o 6onee Tpex Thicauax OAH MckoBckoit 06nacTy, yTouHeHbl X onucanna u GPS koopanHarbl.
Co3paxue MVC— 310 npuopuTeTHaA 3a4aua NckoBCKoii Jlabopatopun LMPPOBOI1 apxeonorui.

Kniouesbie cnoBa: naneopenbed, kaprouka packona, [MC, 6a3bl aanubix, AutoCad,MS Exel, GPS

Approaches to design of the GIS “Archaeological study of Pskov” and “Objects of archaeological
heritage of the Pskov Region”

In the recent 25 years Pskov archaeologists have been actively engaging computer technologies both in field and laboratory research in the city and its
region. The accumulated experience, the large amount and variety of the evidence and constantly developing software and technological resources call for
new approaches to the processing and interpretation of the collected data.

GIS appears to be the most effective form of merging all the archaeological evidence. Today we can name the following favourable preconditions for its
introduction:

- creation of a digital model of ancient Pskov’s paleorelief;

- creation of a unified digital plan showing the location of all the archaeological sites;

- record cards of all the excavation sites with information on their location, time of excavations, total area, major results etc:

- computer archive of all the reports and major publications of the excavations'results;

- creation of a single unified system of data on more than 3,000 Objects of Archaeological Heritage in the Pskov Region, which contains their revised
descriptions and GPS coordinates.

Development of GIS is the current priority of the Pskov Laboratory of Digital Archaeology.

Key words: paleorelief, record card of an excavation site, GIS, database, AutoCad, MS Exel, GPS
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Amurpuit ACAEB | Dmitry ISAEV (Poccuticknii
FOCYRAPCTBEHHbI, FHAPOMETEOPONOTHY eI

ynusepeuter, PO | Russian State

(VA PAH, PO | 1A RAS, Russian Federation) Russian Fedaration)

JAmvrrpins KUCEJIEB | Dmitry KISELEV
(nezasucammiii necnagosarens, P@ |
Independent Scholay, Russian Federation)

Apxeonorudeckne naMATHUKH B NaHGWAPTHOM KOHTEKCTe (KomnneKcHoe u3ydemne bacceiina p. (ygma)

B oknage npencTaBneHbl nepBble pe3ynbTaTbl u3yyeHua bacceitna p. (yoxa (Mputok BTOporo nopagxa p. [Henp). Peruon xapakTepu3yetca 3Hauu-
TENbHBIM CKONNEHUEM PA3HOBPEMEHHBIX apPXEONOrnYECKUX NAaMATHNKOB, B TOM Yicne KOHLI,EHTpaLI,I/IEIZ KNnaj0B paHHECNABAHCKOrO BPEMEHN.
Co3nanue MC, aHanu3 npocTpaHCTBEHHOrO pacnpeseneHus 06beKTOB MO3BOANN B LIENIOM BbIABUTb NPUYPOUEHHOCTb MAMATHUKOB Pa3HBIX 3MOX K
INEMEHTaM COBPEMEHHOro naHAwWwadTa. (oBmeLLeHNe oLudPOBAHHDIX KAPT Pa3HOBPEMEHHOI ChbeMKI MOKA3ano, 01HAKO, uTo 3a nocnepHue 200 net
B pyCnoBoii ceTi p. (ymka npousoLLAn CylecTBEHHbIE U3MeHeHuA. [Ind NOHUMaHus XapaKTepa 0(BOEHNS 3TOI TePPUTOPUN B APeBHOCTI Heobxoau-
Ma PeKOHCTPYKLMA naneopenbeda, Mpexzae Bero, onpeaeneHine 3aK0HOMepHOCTEI Pa3BUTAA PYCIOBLIX MPOLECCOB p. (yika KaK OCHOBHOTO
hakTopa, BANABLLETO Ha HOPMUPOBAHIE NAHALAGTOB U3y4aemoro pernoHa. Mecta pacnonoxeHs NpexxHIIX pycen BLIABAAKTCA Ha 0CHOBE
KOMMNNEKCHOTO aHanu3a MUKpopenbeda noiim, tHdopmauus o KoTOpOM nonyyeHa npu obpabdotke 1113, B ToM uncne KpynHoMacWTabHOR CHEMKN ¢
npumeHeHuem bIINA.

Archaeological sites in a landscape context (complex studying of the Sudzh river basin)

The paper presents preliminary results of studying the basin of the Sudzha River, the Dnieper’s secondary tributary. The area is abundant in archaeological sites
dating from different periods, including a large number of early Slavonic hoards. The creation of GIS and analysis of the geographical position of the sites have
revealed correlation between the sites from different epochs and modern landscape elements. The comparison of maps from different periods by the method of
overlapping shows that n the last 200 years the Sudzha riverbed has undergone dramatic changes. To follow and comprehend the history of this territory
colonization one should reconstruct its paleorelief and define the nature of the Sudzha riverbed's changes as a major factor that has influenced the formation of
the area landscapes. The location of the former riverbeds is detected by complex analysis of the floodplains microrelief based on remote sensing data, including
large-scale aerial photographs taken by drones.

Key words: paleorelief reconstruction, Sudzh river basin



Angpeii JIEOHOB | Andrei LEONOV
_ (WMET um. C.U. Basunosa PAH, PO [ Vavilov Institute for the
@ History of Science and Technology of RAS, Russian Federation)

3D-ﬂ0KyM9HTbI B M}’BGIZHOMV Kcno3uLin: BupTYalibHaA pealibHoCTb U Be6—npmmm e€HuA

3D-mogenb COXpaHAET NPOCTPAHCTBEHHYH0 MHGOPMALMI0 06 06beKTe B HEKOTOPOI TPEXMEPHOI CUCTEMe KOOPAMHAT, (BA3aHHOI ¢ 06bekToM. B 3ToM
COCTOMT €€ KayecTBEHHOE OTAMYME OT PUCYHKOB, CXeM, uepTexeid, GOTo- 1 KWHOAOKYMEHTOB, KOTOPbIE COXPAHAIOT ABYMepHbIe 306paxeHHa 06bekTa.
Mo3tomy Takaa 3D-mogenb MOXET paccMaTpuBaTbCA Kak HOBbIN THN JOKYMeHTa: 3D-10KyMeHT.

BuptyanbHble 3D-moaenn peanbHbiX WA CTOpUYEckUX 06beKTOB C03AaKTCA CeTOAHA B MUpe B NOCTOAHHO BO3pacTatowux Macwrabax. B Tom uncne,
BbINOAHAETCA TPEXMEPHOE 0KYMEHTUPOBaHHE PYKOTBOPHBIX I NPUPOAHbIX 00BEKTOB, NPeACTaBAAILLMX 06LLECTBEHHYI0 UeHHOCTb. Takue 3D-mogenn
(3D-LoKyMeHTbI) npeacTaBAAIOT o601 HOBBIM TN My3€IHOr0 JKCMOHATA, KOTOPbII MOXET (11 JOMKeH) AeMOHCTPUPOBATLCA LWNPOKOW NybANKe.
BaxHoCTb NpUMeHeH A HOBbIX TeXHONOMMIA GOPMUPOBAHMA I BOCNPON3BEACHUA BUPTYaNbHbIX 06pa30s AnA pa3BUTIA My3eiiHOi AeATeNbHOCTH
NPU3HaHa Ha rocyfapcTeeHHoM ypoBHe. Ykasom lpesngenta Poccuiickoit @egepauun ot 7 mas 2012 r. N° 597 «0 meponpuatiax no peanu3auun
roCyAapCTBeHHOM COLManbHOI nonuTUKI» 1pauTenbCTBY NOpyyeHo co3aath k 2018 rogy 27 BUPTYanbHbIX My3ees.

B cTatbe paccmoTpenbl 4Ba NoAXoAa k npeactasnenmto 3D-A0KyMeHTOB LUMPOKOi Ny6AUKe: C HCnonb30BaHUeM CUCTEM BUPTYaNbHOI PeanbHOCTI 1 ¢
NoMOLLbH0 Beb-npunoxerinii. B kauectse npumepa npeacTaBneHbl NPOeKThI, BbiNoAHeHHble LieHTpom BUpTyanbHoil ncropum Haykw n TexHukin MAET
PAH (BupTyansHas mogens [leHncosoit newepbl Ha Antae u ap.).

KnioueBble cnoBa: 3D-aokymeHT, BUPTYanbHas MoAeNb, BUPTYanbHbIil My3eil

3D documenting in a museum exhibition: virtual reality and web applications

A 3D model stores spatial data on the object recorded in a 3D coordinate system linked to the object. This vitally distinguishes a 3D model from drawings,
sketches, plans, photos and films which feature 2D images of the object. Thus this model might be interpreted as a new type of document, i.e. 3D
document.

The number of virtual 3D models of real and historical objects is dramatically increasing all over the world. As part of this process, 3D documentation of
man-made and natural objects of public significance is being carried out. These 3D models (or 30 documents) become museum exhibits of a novel type
which can (and should) be presented to the public.

The state has confirmed that for further development of museum activities it is very important to employ new technologies for acquisition and
reproduction of virtual images. The Russian Federation President’s Decree of 7 May 2012 (N2 597), “On Measures for the Implementation of the State Social
Policy’, says that the Government is to create 27 virtual museums by 2018.

This paper covers two approaches to the presentation of 3D documents to wider audiences — in virtual reality systems and in Web applications. As an
example it analyzes some projects implemented by the Centre of the Virtual History of Science and Technology (Institute for the History of Science and
Technology of RAS), such as a virtual model of the Denisova Cave in the Altai and others.

Key words: 3D document, virtual model, virtual museum
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(TepRep IHCTUTYT HeTOpUYACKIX
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Omusep XAVK | Oliver HAUCK
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A3bIK MapKuPoBKY 06bEKTOB KYNbTYPHOT0 Hace s — pa3patoTka OHTONOT MM

ANA LUPPOBBIX PEKOHCTPYKYMIA

B naxHoit paboTe npeanoxeHa cxema MeTaaHHbIX, Tak Ha3biBaeMblii «A3bIK MApKUPOBKM 00BEKTOB KyNbTYPHOTO Hacneaus», UCNoAb3yroLiica Ana
3an1CH UNGPOBbIX PEKOHCTPYKLMIA Pa3pyLUEHHBIX /i Hepeanu30BaHHbIX 3D 06beKTOB KyNbTypHOro HacneauA. HoBblii noaXxoa Kacaetca nonHoit
TEXHONOrUYECKOI LIen0YKM PEKOHCTPYKLMW 11 OTPXKAET BCe aCneKTbl 3TOr0 CNOXHOM0 NPOLecca, pa3Hoobpasue Cnonb30BaHHbIX NCTOYHNKOB,
NoCAeAYHOLLYH0 MHTEPRPETALMI0 NPOCTPAHCTBEHHBIX AaHHBIX U MOAEANPOBaHUE reomeTpiy. [puMeHeHne JaHHOTO A3bKa MapKUPOBKI 00beKTOB
KYNbTYPHOr0 HacneAuA B AOMEHHO OHTONOruu, cooTHocAweeca co cranaaptom IS0 (IDOC-CRM, oTkpbiBaeT HOBbIE BO3MOXHOCTI ANA UCCNea0BaTe-
neil 1 npeanaraeT CTaHAAPTU3NPOBAHHbIA GOPMAT ANA ONUCAHNA U CO3AAHNA NEPEKPECTHBIX CCbINOK Mex Ay 3D mogenamu, 0TBEYaLMil BO3pacTal-
(LIIM 3aMPOCaM CeMaHTUYECKOM NayTUHbI.

KnioueBble cnoBa: UpoBas PeKOHCTPYKLIA, SNEKTPOHHAA JOKYMEHTALA, (XeMa METaiaHHbIX, AOMEHHas OHTONOrUS

Cultural heritage markup language -
designing a domain ontology for digital reconstructions

The paper introduces the development of a metadata schema, called Cultural Heritage Markup Language (CHML), for recording the digital reconstruction of
destroyed and/or not realized 3D Cultural Heritage objects. The innovative approach concerns with the whole process chain of the reconstruction and reflects
all aspects of the complex workflow, diverse sources and subsequently the spatial interpretation and modeling of the geometry. The implementation of the
(HML in a domain ontology, referring to CIDOC-CRM 1S0-Standard, brings new opportunities for the research and offers a standardized format to describe
and interlink the 3D models, in respect to the upcoming Semantic Web requirements.

Key words: digital reconstruction, e-documantation, metadata schema, domain ontology
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Virtual archaeology: modern challenges

Bapba Iyk | Daria HOOKK
(TocynapctBenHbiii 3pmutax, PO |
State Hermitage Museum, Russian Federation)

Crex nop kak 8 1990 roay Monom Peiinu B HayuHblit 060poT bbin BBEAEH
TEPMIH «BUPTYanbHas apxeonoris», Npou30LLN (epbé3Hble U3MEHeH!s
B METOAax paboTbl apxeonioroB BO Bpema Packonok 1 B CAMIX KOMMbio-
TePHbIX TeXHONOrUAX. [lepBOHAYanbHbII CMbICT, KOTOPbIi BKNAfbIBANCA B
370 NOHATUE: MOJENMPOBAHME MPOLIECCa PACKONOK 1 BUyanu3auua
runoTe3 o GopmupoBaHIA CTpaturpaduu. BnocneacTaum oH Tpancdop-
MIPOBANCA B afanTauuio AnA LWPOKOIl nyBnKI pe3ynbTaTos apxeonori-
YeCKMX UCCe0BaHMil NPy NOMOLLY NPOTPAMMHBbIX CPECTB TPEXMEPHOTO
MOJIeNNPOBAHMA U UTPOBbIX ABIXKKOB. TakiM 00pa3om, C MHCTPYMeHTa
NPOBEPKY HAYYHOIT FN0TE3bl aKLIEHT CMECTUNICA B CTOPOHY pacnpocTpa-
HeHUA 1l nonynApU3aLny HayuHbix 3HaHuii. llocnegyiowme pabotbl
NOKa3bIBAIOT, 4TO BHUMAHIE MCCNEL0BATENeil CKOHLEHTPUPOBAHO Ha
[L0N0NHEHHOI PEanbHOCTH 1 UHTEPAKTUBHOM BUPTYanbHOM OKPYXKEHUN.
370 (BA3AHO C MHTEHCHBHbIM Pa3BUTMEM aNNapaTHoil it MPOrpaMMHOi
COCTABAILLNX KOMTbIOTEPHbIX TexHOMOruil. Bmecte ¢ Tem B nocnegHee
BPeMA HaMETUNac TeRAEHLIA BO3BPALLEHIA K UCKOAHOI e NpoBepKM
HayYHbIX TN0TE3 CPEACTBAMM BUPTYaNbHOI PeanbHOCT 1, Tak Ha3biBae-
MOMY JyXy BUDTyanbHOIi apxeonoriu.

KnioueBbie cnoBa: ayx BUPTYanbHOM apxeonoruu, BUpTyanbHas peanb-
HOCTb, BUPTYanbHbIil My3eid, NPOBEPKA Hay4HOI rnoTe3bl, pacnpocTpa-
HEHIe 3HaHNi

Since 1990, the time when Paul Reilly proposed a term virtual
archaeology, methods of archaeological prospection and computer
methods themselves have changed. The original meaning supposed
excavation recording with possibility of re-excavation and
three-dimensional modeling. Later it was transformed into dissemination
of archaeological results, visualization with the help of 3D programming
and game engines. Thus the accent shifted from the validation of scientific
hypotheses to distribution of scientific knowledge. Further studies have
demonstrated that scientists concentrated more on augmented reality and
interactive virtual environment. That was instigated by the intensive
development of hard- and software for the computer technologies.
However, there has been a recent tendency to return to the original idea of
scientific discussion and to prove scientific hypotheses by means of virtual
reality; the so-called spirit of virtual archaeology has become a trend.

Key words: spirit of virtual archaeology, virtual reality, virtual museum,
validation of the scientific hypothesis, dissemination of knowledge
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Tatbana XAPUTOHOBA / Tatiana KHARITONOVA
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Bnagumup OﬂPE,ﬂEﬂfHOB [ Vladimir OPREDELENOV
(TMUU um.A.C.NywkuHa, PO |
Puskin Art Museum, Russian Federation)

Noteryuan catita «Buptyanbhas apxeonorns» gns GopMupoBaHns myseiiHoi aygnropun

Mposogumbie TMIAN A.C.MywknHa aHanuTayeckine 0630pbl N0 BUPTYaNbHbIM NOCETUTENAM MY3€iiHOrO CaiiTa B ceT HTepHET BAOXHOBUMN HA NPoAoN-
XEHUe MOZENUpOBaHUA B paMKax MPOCTOr0 NpUMepa My3eiiHoro caita «BuptyanbHas apxeonorus» — CneLnani3upoBaHHOTO MHOOPMALMOHHOIO
pecypca co caoeil cobCTBEHHOI aygnTopueii. [ina 31oro bbinn npumenetbl Google.analythics n apyrue cepsucsl Ana pa3paboTynkos CailTos. 3atem mbl
NoCe0BaTebHO UCTIONb30BANH Pa3NUYHbIE METOZbI, MOBbILIAI0LLME NOCELIABMOCTb JNEKTPOHHOTO PECYPCa: AHOHCHI B COLMANBHBIX CETAX, TEMATIYe-
CKWi KOHKYPC ANA WKonbHIKoB, ccoinki u3 Wikipedia, aHOHC KoHdepeHLM, exeHefienbHble HOBOCTI, 00HOBNEHIE AN3aiiHA, NPAMYI0 CCbINKY €
BPEMEHHOI BbICTaBK. [TpoaHani3upoBaHHbie AaHHbIe N03BOAWAM NOHATL KOMMYHUKALMOHHbIE NPOLIECCHI, aKTYanbHble CBA3U Mexy CoBbITUAMI 1
peaKLueii Ha HuX. [lony4eHHblii ONbIT NOMOXET aKTyanu3upoBaTh CTPYKTYPY AAHHbIX U COAEPXKaHNE Ha 0GUUMANLHOM CailTe My3es, NPUBECTH X B
COOTBETCTBHE C 3aNPOCaMit KaK BUPTYanbHbIX NOCETUTENei, TaK W noceTuTeneil My3es.

KnioueBbie cnioBa: BUpTyanbHas apxeonoris, Caift, CraTCTiKa, BUpPTYanbHble NOCeTHTenH, My3elHas ayanuTopus

Digital Humanities: teaching and studying virtuality

The analytical research on virtual visitors of museum web-site in the Internet provided by Pushkin art Museum encouraged us to continue develop modeling
on a simple example of a museum web-site “Virtual archaeology” - source on special knowledge with its own public. We have applied Google.analythics and
other web-instruments in order to demonstrate the use of the data. Then we have consequently used different methods increasing the number of visits:
advertising in a social net, thematic contest for children, reference from Wikipedia, conference, weekly news, redesign, link from museum temporal
exhibition. Finally analysed data gave us understanding of communication process, actual relations between events and reflections. The experience we have
obtained will help to optimize official web-site structure and content, to correspond to museum visitors' and virtual visitors requirements.

Key words: virtual archaeology, web-site, statictics, virtual visitors, museum audience



Makcum PYMSHLEB | Maksim RUMYANTSEV
(Cubupckmii @egepanbHbii Yausepeuter, PO |
Siberian Federal University, Russian Federation)

Digital Humanities: 06yyerte u U3yYeHue BUPTYaNbHOCTH

MpuknaaHas MHPopMaTIKa B 06AGCTH MCKYCCTB M ryMaHUTAPHbIX HayK Kak CneLuanbHas nporpama obyyenua B (ubupckom OegepanbHom YHusepcu-
TeTe Jaét I'IpEKpa(HbIFI npumep HoBbIX BO3MOMXHOCTE, NPefocTaBnAeMbIX My3eam. Hemmpme 113 NPUMEPOB TEOPETUYECKIX UCC_NOBAHMIA I
NPaKTUYECKOro oNbiTa OCYLLECTBNEHWA NPOEKTOB NOMOTaI0T HalTI TOYKHN CONPUKOCHOBEHNA oﬁpasarenbuoro YUpeRAEHUA U My3ed.

KnioueBble cnoBa: uud)posme YMaHUTAPHbIE HayKK, oﬁpamsarenbume Nporpammbl, COTPYAHUYECTBO C MY3eAMK

Digital Humanities: teaching and studying virtuality
Applied informatics in the field of arts and humanities as a special program at the Siberian Federal University gives us excellent example of the new facilities
available for museums. Some examples of theoretical research and training help museums to find common points for collaboration with edicational

departments.
Key words: digital humanities, educational programme, cooperation with museums

3-3



KEYNOTE SPEAKERS

AGUILAR Sandra Joy

University of Southern California,
USA

sandrajoylee@gmail.com

ALEKSEEV Andrei
State Hermitage Museum,
Russian Federation

GAYNULLIN Iskander

Khalikov Institute of Archaeology,
Tatarstan Academy of Sciences,
Russian Federation

GREVTSOVA Irina

University of Barcelona,

Spain
irina.grevtsova.bcn@gmail.com

HOOKK Daria
State Hermitage Museum,
Russian Federation

KIRYUKHINA Irina
Company Group Ascreen,
Russian Federation

KOROBOV Dmitry
Institute of Archaeology of RAS,
Russian Federation

KUROCZYNSKI Piotr, Dr.-Ing.

Herder Institute for Historical Research on East Central
Europe,

Germany

piotr.kuroczynski@herder-institut.de

LIRITZIS loannis, Ph.D.
Laboratory of Archaeometry,
University of the Aegean,
Greece
liritzis@Rhodes.Aegean.gr

NIKITIN Alexander V.

Laboratory of computer graphics and virtual reality
Saint Petersburg State University of Aerospace
Instrumentation,

Russian Federation

Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)
June 1—3, 2015

Bropaa MexayHnapoanas koudepennun «Bupryaspnas apxeosorusa-2015»

I'ocyaapersennsiii Dpmuraxk, Canxr-ITerepbypr (Poccuiickas Peaeparims)
1—3 urons 2015

ATUNAP CaHgpa
Yuusepcutet OxHon KanndopHuu,
CLLA

AJIEKCEEB AHppen IOpbeBuy, A.1.H.
locynapCTBEHHbIN DpMUTaXK,

PO

oaves@hermitage.ru

FAVIHYJINH Uckangep Vnbrizosmy

NHcTuTyT apxeonorun mm. AX. Xannkosa Akagemuun
Hayk Pecny6numkm TaTtapcTaH,

PO

ihigh@mail.ru

FPEBUOBA MpunHa
YHusepcutet bapcenoHbl,
NcnaHna

'YK Oapba lOpbeBHa, K.Gpunos.H.
FocynapCTBEHHbIV DpMUTaX,
PO

hookk@hermitage.ru

KMPIOXMHA NpurHa
lpynna KomnaHun ACKpVH,
PO

irina@ascreen.ru

KOPOBOB Omutpun Cepreesny, g.u.H.
NHcTtutyT Apxeonorun PAH, PO
dkorobov@mail.ru

KYPOUMHCKUIW Nétp

lepaep VHCTUTYT UCTOPUYECKUX NCCIIefOBaHNIA
BocTtouHown EBponbl,

OPT

JIMPUTUNC NoaHHKC
JNabopatopua apxeomeTpuu,
SreriCKNN yHUBEPCUTET,
lpeuns

HUKUTUNH AnekcaHgp Bacunbesuy, K.T.H.
JlabopaTtopura KOMMNbIOTEPHON FpadyrKn 1
BMPTYaNnbHOW peanbHOCTY,

CaHKT-lNeTepbyprckui rocyiapCTBEHHbIN
YHVBEPCUTET a3POKOCMUYECKOTO NPUBopoCTpoeHMs,
PO

guap.cgvr@gmail.ru




Bropaa MexayHnapoanas koudepennun «Bupryaspnas apxeosorusa-2015»
I'ocyaapersennsiii Dpmuraxk, Canxr-ITerepbypr (Poccuiickas Peaeparims)
1—3 urons 2015

NICCOLUCCI Franco
PIN / VAST-LAB,
Italy

REILLY Paul

Department of Archaeology,
University of Southampton,
UK

p.reilly@soton.ac.uk

FORTE Maurizio, Ph.D.
Department of Classical Studies
Duke University,

USA

maurizio.forte@duke.edu

HERMON Sorin, Ph.D.
STARC, Cyprus Institute,
Cyprus
sorin.nhermon@gmail.com

SPEAKERS

AVTYUSHENKO Alla
Saint Petersburg State Polytechnic University,
Russian Federation

AKULOQV Aleksei
Independent scholar, Saint Petersburg,
Russian Federation

AMICO Nicola
PIN, VAST-LAB,
Italy

APOLLONIO Fabrizio I.
Department of architecture,
University of Bologna,

Italy
fabrizio.apollonio@unibo.it

ASANDULESEI Andrei

Department of interdisciplinary research,
University of lasi, Romania /LMU, Germany
andrei.asandulesei@yahoo.com

ASANDULESEI Mihaela

Department of History,

University of lasi,

Romania
Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)
June 1—3, 2015

HNKOJTYYU OpaHko
MNonutexHnuecknn NHctntyt / VAST-LAB,
Wtanna

PEVNN Mon

DakynbTeT apxeonoruu,
CayTreMnTOHCKUIN YHMUBEPCUTET,
BenukobputaHua

OOPTE Maypuuno
QaKynbTeT aHTUYHOCTH,
YHusepcutet [bloKa,
CLUA

XEPMOH CopuH
STARC, Knnpckum nHCTUTYyT,
Kunp

ABTIOLUEHKO Anna JleoHnaoBHa
CaHkT-MeTepbyprckmin FocynapCTBEeHHbIN
NONUTEXHNYECKNIN YHUBEPCUTET,

PO

AKYJIOB Anekcen laBpunnosuy
Hezasucumbliii nccnepgosatens, CaHkT-NeTepbypr
PO

AMWKO Hunkona
PIN, VAST-LAB,
Wtanua

ATNONNOHNO ®abpuyumo w.
DakynbTeT apXUTEKTYpPbI,
YHuepcuteT bonoHbuy,
Utannsa

ACOHOYNE3EW AHppeit

DakynbTeT MeXANCLUNANHAPHBIX UCCe[OoBaHUNA,
Acckun YHnsepcutet/

PymbiHuMA

AC3HOYNE3EW Muxasna
NcTopnyecknin pakynbTer,
Acckun YHnsepcurer,
PymbiHuMA



BARNECHE NAYA Viviana
University of Coruia,
Spain
viviana.barneche@udc.es

BAKHVALOV Sergei

Institute for cybernetics,

Irkutsk National Research Technical University,
Russian Federation

BEVAN George. A.
Queen’s University,
Canada

BECKER Florian
BLfD,
Germany

BELINSKIJ Andrej
Unitary Government Enterprise “Heritage”,
Russian Federation

BUGROV Dmitry

Khalikov Institute of Archaeology,
Tatarstan Academy of Sciences,
Russian Federation

BULGAKQV Dmitry

Saint Petersburg State University of Aerospace
Instrumentation,

Russian Federation

VAVULIN Mikhail
Tomsk State University,
Russian Federation

VANKOV Vadim
Department of information politics

Ministry of Culture of the Russian Federation,

Russian Federation

VASILIEV Ivan
Balkan Heritage Foundation,
Bulgaria

VASSILIEV Mikhail
Archaeological Centre of the Pskov Region,
Russian Federation

Bropaa MexayHnapoanas koudepennun «Bupryaspnas apxeosorusa-2015»

I'ocyaapersennsiii Dpmuraxk, Canxr-ITerepbypr (Poccuiickas Peaeparims)
1—3 urons 2015

BEPHEKE HAA BusmaHa,
YHusepcuteT KopyHby,
NcnaHwna

BAXBAJIOB Ceprein Bnagnmmnposuny, K.T.H.
NHcTnTyT KNbepHeTnky,

NpKyTcknin HaumoHanbHbIN MiccnepoBaTtenbckui
TexHnueckun YHusepcutert, PO

bsv@istu.edu

BUBAH leopr A.
Koponesckuin YHusepcureT,
Kanaga

BEKEP ®nopuaH
baBapckui genapTameHT No oxXpaHe NaMATHUKOB,
OPI

BEJIMHCKW AHgpen Boprcosuy, K.W.H.
YHutapHoe [ocypapcTBeHHOe npeanpuaTie
«Hacnegue»,

PO

BYIPOB Omutpuin leHHapgbeBWY, K.A.H.
NHcTuTyT apxeonorun mm. AX. Xannkosa Axkagemum
Hayk Pecny6nuku TatapctaH, PO

BYJITAKOB Omutpuin Anekceesuy
CaHkT-leTepbyprckuin rocyjapCTBEHHbIN
YHVBEPCUTET a3POKOCMUYECKOro NpubopoCcTpoeHms,
PO

BABYJIMIH Muxann Buktoposuy

JNlabopatopuna mexancumniInHapHbIX
aApPXeonornyecknx NccnenoBaHnin <Aptedakr»,
HaumoHanbHbIN nccnegoBaTenbCkmuin TOMCKUM
rocyapCTBEHHbIN YHUBEPCUTET,

PO

BAHbKOB Bagnm Banepbesuy
JenapTameHT NHPOPMaLMOHHON NONUTUKN,
MuHucTepcTo KynbTypbl PO,

PO

BACWIIbEB VeaH
®oHp Hacnegua bankah,
bonrapusa

BACW/IbEB Muxann AHaTonbeBnY

FocynapcTBeHHOE HrogKeTHOE yupeXKaeHne KybTypbl
MckoBcKom 06nacTn «ApXeonornyecknii LeHTp
MckoBckom obnactuy, PO

Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)
June 1—3, 2015



Bropaa MexayHnapoanas koudepennun «Bupryaspnas apxeosorusa-2015»

VISHNYAKOVA Maria
Siberian Federal University,
Russian Federation

VODYASOV Evgeny

Laboratory of interdisciplinary archaeological research
“Artefakt” Russian Federation,

National Research Tomsk State University,

Russian Federation

VOSINAKIS Spyros, Ph.D.
University of the Aegean,
Greece

VOLONAKIS Pantelis
University of the Aegean,
Greece

WARMLANDER Sebastian K.T.S., Ph.D.
Division of biophysics,

Stockholm University,

Sweden

GASS Anton
Prussian Cultural Foundation,
Germany

GUSENTSOVA Tatiana

ANO «Nauchno-issledovatelsky institut kulturnogo |
prirodnogo naslediya»,

Russian Federation

DARAGAN Marina

Institute of archaeology

Ukrainian National Academy of Science, Ukraine /
DAl, Germany

DWORAK Daniel

Justus Liebig University Giessen, Germany / Institute of
Information Technology, Lodz University of Technology,
Poland

GIOVANNINI Elisabetta C.
Department of Architecture,
University of Bologna,

Italy

DAWSON Peter, PhD
Department of Archaeology,
University of Calgary,
Canada

DUBKOV Igor
Saint Petersburg State University of Aerospace
Instrumentation,

Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)
June 1—3, 2015

I'ocyaapersennsiii Dpmuraxk, Canxr-ITerepbypr (Poccuiickas Peaeparims)
1—3 urons 2015

BULLUHAKOBA Mapus AHTOHOBHa
Cunbunpckun OepepanbHbii YHUBEPCUTET,
PO

BOJACOB EsreHunin BauecnaBoBuy, K.1.H.
Nabopatopusa MexxancLMnaInHapHbIX
apxeonornyeckmx nccnegosaHuin "Aptedakt”,
HaumoHanbHbIN nccnegoBaTenbCKuim TOMCKUM
rocygapCTBEHHbIN yHuBepcuTeT, PO

BO3NHAKWNC Cnupoc
SreiCKNN YHUBEPCUTET,
lpeuma

BOJIOHAKWNC MaHTenunc
SreiCKNN YHUBEPCUTET,
lpeuma

B3PMJISHJEP CebactuaH
OTpeneHve 6nodnsnkn,
CTOKronbMcKuin YHUBepcuTerT,
Lseymnsa

TACC AHTOH
®oHg Mpycckoro Hacneans,
OPT

YCEHLIOBA TaTbsiHa MaTBeeBHa, K.W.H.
AHO "HayuHo-nccnepoBatenbCKmUim MHCTUTYT
KyNbTYpPHOrO 1 NPUPOJHOro Hacneausa",

PO

OAPATAH MapuvHa HukonaesHa, K.W.H.

NHcTuTyT apxeonorum

HauunoHanbHon Akagemun Hayk YKpauHbl, YKpanHa /
DAI, ©PT

OBOPAK Janunanb
M'mcceHckmin YHuBepcuteT KOctaca Jinbuxa, OPI /
YHusepcutet Jlogsu, MonbLwa

IXKUOBAHHWMHW Snnsabeta
DakynbTeT apXUTEKTYpPbI,
YHuepcutet bonoHbwy,
Utannsa

OOYCOH Mutep
DakynbTeT apxeonoruu,
YHuBepcutet Kanrapw,
KaHapa

[OYBKOB Uropb AnekcaHgposuy
CaHkT-lNeTepbyprcKun rocyiapCcTBEHHbIN
YHVBEPCUTET a3POKOCMUYECKOTO NPUBopoCTpoeHMs,



Russian Federation

ZHUKOVSKY Mikhail
ANO “Sovremennye Technologii v Arkheologii | Istorii”,
Russian Federation

ZAITSEVA Olga

Laboratory of interdisciplinary archaeological research
“Artefakt”,

National Research Tomsk State University,

Russian Federation

IVANOV Viktor
Saint Petersburg State Polytechnic University,
Russian Federation

ISAEV Dmitry
Russian State Hydrometeorological University,
Russian Federation

KARELIN Dmitry
Moscow Institute of Architecture,
Russian Federation

KASIMOV Alexei

Khalikov Institute of Archaeology,
Tatarstan Academy of Sciences,
Russian Federation

KISELEV Dmitry
Institute of Archaeology of RAS,
Russian Federation

KOZLOV Mikhail
OAO “Nasledie Kubani”,
Russian Federation

KULKOVA Marianna
The Herzen State Pedagogical University of Russia,
Russian Federation

KUHNE Lena
BLfD / Ludwig Maximilian University,
Germany

LEVY Richard M., M.Arch, Ph.D.

Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)
June 1—3, 2015

Bropaa MexayHnapoanas koudepennun «Bupryaspnas apxeosorusa-2015»

I'ocyaapersennsiii Dpmuraxk, Canxr-ITerepbypr (Poccuiickas Peaeparims)
1—3 urons 2015

PO

YKYKOBCKU Muxaun Onerosuy

AHO «CoBpemeHHble TexHonornm B Apxeonorum u
NcTopum,

PO

mzhukovsky@mail.ru

3ANLIEBA Onbra BUKTOPOBHa, K.M.H.
JNabopaTopusa MexXaNCLMNINHAPHbIX
apxeonormyeckmx nccnegosaHuin "Aptedakt”,
HaumoHanbHbIN nccnegoBaTenbCKum TOMCKUM
rocyfAapCTBEHHbIN YHUBEPCUTET,

PO

snoriZ6@mail.ru

MBAHOB Buktop Muxainnosuny, 4.T.H.
CaHKT-MNeTepbyprcKuin rocyJapCTBEHHbIN
NONUTEXHNYECKNIN YHUBEPCUTET,

PO

voliva@rambler.ru

NCAEB Omutpuin iropesuu, K.reorp.H.
Poccuncknm FlocypapcTBeHHbIN
lmaopomeTeoponornyecknin YHMBepcuTerT,
PO

KAPENTMH OmuTpurin Anekceesny, K.UCK.
MockoBCKMin apxuTeKTypHbI MHCTUTYT (MAPXW),
PO

dmitry.a.karelin@gmail.com

KACIMOB Anekcein Banepbesiny

NHcTuTyT apxeonorn mm. A.X.Xanukosa AKkagemun
Hayk Pecny6nukm TaTtapcTaH,

PO

KWCENEB OmuTpun Uropesuy,
NHcTutyT Apxeonorum PAH,
PO

KO3/10B Muxawnn
OAO «Hacnegue Ky6aHwn»,
PO

KYJTbKOBA MapuaHHa AnekceeBHa, K.reon.-MmHep.H.
Poccuinckunin NocypapcteeHHbiv Megarornyeckni
YHusepcutet um. AN.l'epueHa,

PO

KKOHE JleHa
BLfD / YHuBepcuteT Jlioasura Makcummnmana,
oPr

JIEBU Puyapp



Faculty of Environmental Design
University of Calgary,

Canada

rmlevy@ucalgary.ca

LEONOV Andrey

Center for Virtual History of Science and Technology,
S.I. Vavilov Institute for the History of Science and
Technology of the RAS,

Russian Federation

LINCK Roland, Ph.D.
BLfD / LMU,
Germany

LOGACH George

Saint Petersburg State University of Aerospace
Instrumentation,

Russian Federation

LONGO Laura
Civic Museum of Florence,
Italy

LUDDI Cinzia
PIN, VAST-LAB,
Italy

LURJE Pavel
State Hermitage Museum,
Russian Federation

LUTTEROTH Jan
LMU,
Germany

MALKOV Fedor

Institute for cybernetics,

Irkutsk National Research Technical University,
Russian Federation

MOKRUSHIN Vladimir
OAO “Nasledie Kubani”,
Russian Federation

NIKITIN Alexander A.
VR Lab,
Russian Federation

NIKITINA Anna
VR Lab,
Russian Federation

Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)
June 1—3, 2015

Bropaa MexayHnapoanas koudepennun «Bupryaspnas apxeosorusa-2015»

I'ocyaapersennsiii Dpmuraxk, Canxr-ITerepbypr (Poccuiickas Peaeparims)
1—3 urons 2015

QakynbTeT naHAwadTHOro An3alHa,
YHusepcuteT Kanrapwu,
KaHapga

JIEOHOB AHppen BnagnmupoBsuny, K.¢G.-M.H.

LleHTp BUPTyanbHOWM UCTOPUN HAYKN N TEXHUKM,
|/|HCTI/ITyT NCTOPUN €CTEeCTBO3HAHNA N TEXHUKN M.
C.M.BasunoBa PAH,

PO

a.leonov@ihst.ru

JINHK PonaHp
BLfD / YHuBepcuteT Jliogsura Makcummnmnara,
OPr

JNIOTAY T'eoprumn KOHCTaHTMHOBMWY
CaHKT-MNeTepbyprckuin rocyAapCcTBEHHbIN
YHUBEPCUTET a3POKOCMUYECKOTO NPrBGoPOCTPOEHNS,
PO

JIOHIO Naypa
Fopoackon myseint OGnopeHumK,
NTanua

nyoan Yvxagma
PIN, VAST-LAB,
Utanna

NYPbE Maeen bopucosuny, K.Gunon.H.
locypapcTBeHHbIN dpmuTax, PO
pavlvslvria@gmail.com

JIYTTEPOT fAH
YHusepcutet Jliogsura MakcumnnmaHa,
oPr

MAJIKOB ®énop Cepreesuny

NHCTUTYT KnbepHeTrKY,

NpkyTcknin HaumoHanbHbIN Viccnegosatenbckuin
TexHnueckun YHusepcutet, PO
fmalkov@istu.edu

MOKPYLLUMH Bnagummp MNasnosuny
OAO «Hacnepue Ky6aHuy,

PO

vimokrushin@yandex.ru

HUKUTUNH AnekcaHpp AnekcaHLpoBumY
VR Lab,
PO

HUKUTUHA AHHa AnekcaHOpoBHa
VR Lab,
PO



NICCOLUCCI Ginevra
PIN, VAST-LAB,
Italy

OPREDELENOV Vladimir
State Pushkin Art Museum?
Russian Federation

PAVLIDIS George
Research Center ATHENA,
Greece

PARZINGER Hermann, Dr.
Prussian Cultural Foundation,
Germany

PAKHUNOV Alexander S.
Institute of Archaeology of RAS,
Russian Federation

PIKOV Nikita
Siberian Federal University,
Russian Federation

PODGORNAYA Rosalia
Archaeological Centre of the Pskov Region,
Russian Federation

PUSHKAREV Andrei

Laboratory of interdisciplinary archaeological research
“Artefakt”,

National Research Tomsk State University,

Russian Federation

RAYKOVSKA Miglena

Department of Archaeology at the New Bulgarian
University,

Bulgaria

miglena.raykovska@gmail.com

RESHETNIKOVA Nina

Saint Petersburg State University of Aerospace
Instrumentation,

Russian Federation

RODINKOVA Vlasta
Institute of Archaeology of RAS,
Russian Federation

Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)
June 1—3, 2015

Bropaa MexayHnapoanas koudepennun «Bupryaspnas apxeosorusa-2015»

I'ocyaapersennsiii Dpmuraxk, Canxr-ITerepbypr (Poccuiickas Peaeparims)
1—3 urons 2015

HUKOJTYYU MKnHespa
VAST-LAB,
Ntanua

OMPEAENEHOB Bnagumup Bruktoposuy
MU nm.A.C.MNywKnHa,
PO

MNABINANC leopr
Nccneposatenbckmin ueHTp ATHENA,
lpeuma

MNAPLUWHTEP l'epmaH
@®oHpg Mpycckoro Hacnegus,
OPr

MAXYHOB AnekcaHpgp Cepreesuy
NHcTuTyT Apxeonorum PAH,

PO

science@pakhunov.com

MNKOB Hukuta Onerosuy
Cnbunpckuin OefepanbHbIi YHUBEPCUTET,
PO

MNOArOPHAA Po3anua leopruesHa

FocynapcTBeHHOE GloMKeTHOE yupexaeHue KynbTypbl
MckoBCKOM 06MacT «<APXEONOrNYECKII LIEHTP
MckoBCcKom obnacTu»,

PO

roza podgornaya@mail.ru

MYLWKAPEB Angpein AnekcaHaposuy

Nabopatopuma MexxanCLUMNANHAPHbIX UCCefoBaHUN
«ApTedaKkT», HaumoHanbHbI UcCnefoBaTeNIbCKUi
TomcKuni rocygapCcTBEHHbIN YyHUBEPCUTET,

PO

PAMKOBCKA MurneHa
HoBsbin bonrapckui YHnsepcuTer,
bonrapusa

PELLETHMKOBA HuHa HnkonaeBHa, K.T.H.
JNabopaTopusa KoMnbloTepHOW rpadukn n
BMPTYaNnbHOW peanbHOCTY,

CaHKT-lNeTepbyprckui rocyiapCTBEHHbIN
YHVBEPCUTET a3POKOCMMYECKOrO NpubopoCcTpoeHms,
PO

guap.cgvr@gmail.ru

POOVHKOBA Bnacta EBreHbeBHa, K.W.H.
NHcTtutyT Apxeonorum PAH,
PO


mailto:science@pakhunov.com

RUMYANTSEV Maksim
Siberian Federal University,
Russian Federation

RYABKOVA Tatiana
State Hermitage Museum,
Russian Federation

RYABCHUK Daria

A.P.Karpinsky Russian Geological Research Institute
(VSEGEI),

Russian Federation

SAVELIEV Nikolai

Saint Petersburg State University of Aerospace
Instrumentation,

Russian Federation

SERGEEV Aleksander

A.P.Karpinsky Russian Geological Research Institute
(VSEGEI),

Russian Federation

SITDIKOV Airat

Khalikov Institute of Archaeology,
Tatarstan Academy of Sciences,
Russian Federation

SOKOLOVSKI Ivan

Institute for History,

Siberian Branch of Russian Academy of Sciences
Russian Federation

SOROKIN Petr
Institute for material Culture of RAS,
Russian Federation

STAROVOITOV Alexander
Kazan (Volga Region) Federal University,
Russian Federation

STRELKOV Sergei
Saint Petersburg State Polytechnic University,
Russian Federation

USMANOV Bulat
Kazan (Volga Region) Federal University,
Russian Federation

Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)
June 1—3, 2015

Bropaa MexayHnapoanas koudepennun «Bupryaspnas apxeosorusa-2015»

I'ocyaapersennsiii Dpmuraxk, Canxr-ITerepbypr (Poccuiickas Peaeparims)
1—3 urons 2015

PYMAHLIEB Makcum Banepbesuy, K.GUNoc.H.
Cnbunpckun OefepanbHbll YHNBEPCUTET,
PO

PABKOBA TaTtbAHa BnagnmmnposHa, K.1.H.
locynapCTBEHHbIN DpMUTaXK,
PO

PABYYK Japba BnagnmMmnpoBHa, K. reon.-MmHep.H.
Bcepoccnmnckunm HayyHo-nccnegoBaTenbCkmm
reonornyecknin NHCTUTYT M. A.MN.KapnnHckoro
(BCETEWN),

PO

Daria_Ryabchuk@vsegei.ru

CABEJIbEB Hukonan Bnagumnposuy
CaHKT-MNeTepbyprcKuin rocyJapCTBEHHbIN
YHUBEPCUTET a3POKOCMUYECKOTO NPrBGoPOCTPOEHNS,
PO

CEPTEEB AnexcaHgp OpbeBuy

Bcepoccnmmnckunm HayyHo-nccnegoBaTenbCkmm
reonornyecknn NHCTUTYT uM. A.lN.KapnnHckoro
(BCETEW),

PO

CUTONKOB Airpat Nabutosuy, a.1.H.
NHcTuTyT apxeonorun mm. AX. Xannkosa Axkagemuum

Hayk Pecny6nukn TaTtapcTaH,
PO

COKOJTOBCKUW MBaH PocTtucnaBoBmY, K.U.H.
NHcTuTyT nctopum Cnbnpckoro otaeneHms
Poccuinckon Akagemuu Hayk,

PO

sokolowski@yandex.ru

COPOKWH Nétp EropoBuy, K.u.H.
NHCTUTYT nctopmn matepuranbHom KynbTypbl PAH,
PO

CTAPOBOWTOB AnekcaHap Bnagmmmposuy
(MpuBonxcknin) PegepanbHbit YHUBEPCUTET,
PO

CTPEJIKOB Cepren Bacunbesunu
CaHKT-lNeTepbyprckui rocyiapCTBEHHbIN
NONMUTEXHUYECKUIN YHUBEPCUTET,

PO

YCMAHOB bynat MaHcyposuy

KazaHckuin (Mpusomkckuin) OepepanbHbliii
YHuBepcuTerT,

PO



FALLAVOLLITA Federico
Department of architecture,
University of Bologna,

Italy

FARBINDER Jorg, Ph.D.
BLfD / LMU,
Germany

KHARITONOVA Tatiana
State Hermitage Museum,
Russian Federation

HAUCK Oliver
Technical University of Darmstadt,
Germany

HERNANDEZ IBANEZ Luis
videalAB,

University of Coruna,
Spain
luis.hernandez@udc.es

KHOLINA Anna
Saint Petersburg State Polytechnic University,
Russian Federation

HOFMANN Ina
BLfD,
Germany

CRISTINicu lonut

Interdisciplinary Research Department,
University of lasi,

Romania

CHERNOVA Inna
Kazan (Volga Region) Federal University,
Russian Federation

SCHLAGER Stefan

Department of Physical Anthropology,
University of Freiburg,

Germany

SHOLTS B. Sabrina, Ph.D.
Department of Anthropology
Smithsonian Institution,

USA

Second International Conference «Virtual Archaeology-2015»
State Hermitage Museum, Saint-Petersburg (Russian Federation)
June 1—3, 2015

Bropaa MexayHnapoanas koudepennun «Bupryaspnas apxeosorusa-2015»

I'ocyaapersennsiii Dpmuraxk, Canxr-ITerepbypr (Poccuiickas Peaeparims)
1—3 urons 2015

OANNABOJIUTUTA ®epepuko
DaKynbTeT apXUTEKTYpPbI,
YHuBepcuteT bonoHbuy,
Ntanua

OACCBUHAEP Nopr
BLfD / YHuBepcuteT Jliogsura MakcummnmnaHa,
oPr

XAPUTOHOBA TatbaHa lOpbeBHa
locynapCTBEHHbIN DpMUTaX,
PO

XAYK Onusep
TexHnueckum YHmnsepcuteT JapmluTagTa,
OPr

XEPHAHOEC MBAHEC Jlync
videalAB,

YHusepcuteT KopyHbN,
Ncnanma

XONMNHA AHHa AnekcaHZpoBHa
CaHKT-MNeTepbyprcKuin rocyiapCTBEHHDIN
NONUTEXHNYECKNIN YHUBEPCUTET,

PO

XOOMAHH NHa
BLfD,
OPT

XPUCTU Huky NoHyT

QakynbTeT MeXANCLUNANHAPHBIX NCCIe[OBaHUNA,
Acckum YHnBepcuTer,

PymbiHuMA

YEPHOBA VHHa IOpbeBHa, K.reon.-MmHep.H.
KasaHckui (Mpusomkcknin) OepepanbHbin
YHuBepcurerT,

PO

LLUNATEP LWredaH

QakynbTeT GM3NYECKON aHTPONOoNorny,
Opanbyprckumn yHuBepcuTeT,

OPr

LLOJIbL, Cabpuna
MakynbTeT aHTpononoruy,
CmntcoHoBCKUN NHCTUTYT,
CWA
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ATAPKOBA AHHa bpoHncnaesosHa
CypryTcKunm KpaeBefueckmi mysen,
PO

AXTAM3AH Amnp
MU nm.A.C.MNywKnHa,
PO

BOPOLIOBCKNI AHapeii MaBnosuy, A.1.H.
WHcTuTyT apxeonorum n atHorpadpun CO PAH,
PO

BbICTPULIKMW Hukonan Uropesuny
NcTopuruecknin dakynbTeT,

MTY nm. M.B. JTomoHoCOBa,

PO

BAMHAPCKAA Onbra MropesHa, K.3.H.

Poccnincknin rocygapCTBeHHbIN YHUBEPCUTET Typmr3ma
1 cepBuca,

PO

JPbITA NaHunna Onerosuy,
MWWTAnK,
PO

MEPEBATHEB JeHunc iropesuny, K.1.H.
Kadepnpa ncropmnueckom nHpopmaTtunkuy,
NcTtopuruecknin dakynbreT,

MY um. M.B. JlomoHocoBa?

PO

MBAHOBA VipuHa

MakynbTeT MHPOPMALIMOHHbBIX TEXHONOTUIA,
Cunnamsiackoe npodeccroHanbHoe TexHnYeckoe
yuunuie,

DCTOHUA

MBAHOBA Hatanbs
He3zaBucmmbin nccnepoBarenb,
PO

KAMEHCKWW AHToH Hukonaeswy

Hosropopackuii rocygapcTBeHHbI obnacTHoM My 3eli-
3anoBefHMK

PO

KPVBOLLIEEBA TaTbaHa MunxannoBHa, K.3.H.
Poccumncknin rocygapCTBeHHbIN YyHUBEPCUTET TypU3ma

1 CepBuCa,
PO
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KYPNAHACKNW BukTop BnaguMmnposuy, K.T.H.
MocKoBCKMIN yHBEPCUTET roCyAapCTBEHHOIO
ynpasneHus,

PO

MWPOHEHKO makcum Cepreesny
Kadeppa ncropuueckoin nHpopmaTmkm,
NcTopnyecknin pakynbTer,

MTIY nm. M.B. JlomoHocoBa?

PO

MOOQOP Bsuecnas Butanbesunu
lpagocTpounTenbHoe ynpasneHue r.CeBacTonons,
PO

OBOJ AnaHa
000 "XusonCodt",
PO

OPJ10B NaBen BukTopoBuy, K.T.H.
Cnbupckas aBTopopoXxHas akagemua (CM6AN),
PO

orlov-pv@mail.ru

MACYMAHCKWI Anekcein EBreHbeBmyY
000 "XusonCodt",
PO

CBATULKAA EkaTepurHa HukonaesHa
My3zenHoe o6begnHeHne "My3sen Mocksbl",
PO

CENAHNHA MapuHa lOpbeBHa,
CypryTckum Kpaesefueckum mysen,
PO

TATAYPOBA Jlapnca BeHnaMnHoOBHa, K.W.H.
Omckuin punman MA3 CO PAH,

PO

li-sa65@mail.ru

YYOWH Anppen Buktoposuy
000 Apxeodusuka,
PO

LLIBAMLIEP KpucTuaH
FepmaHcKoe reopusmyeckoe obLecTso,
lepmaHua
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