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37th CIPA international
workshop dedicated on e
documentation and
standardisation in cultural heritage.

Shem puazer rom e oomt vy
O/ WAST 7 16/ Lurablend 3006

Editors: loannides, MArnold, DavigNiccolucci,
F.and Mania, K.

We present here 32 fulpapers, selected from 66 submissions which focus on interdisciplinary anddisaiplinary
research concerning both cutting edge Cultural Heritage Informaticgtendse of technology for the representation,
documentation, archiving and communication@f knowledge

K
Digital Heritage

e s DiIQItAI Heritage

Conference on Virtual Systems
and Multimedia

Digital Heritage

Mroceedings of the 14* International
Confesence on Virtual Systems.
ancd Multenedia

Full Papers

Proceeding of the 14 International
Conference on Virtual Systems and
Multimedia

Editors: M. loannides, A. Addison, A. Georgopoulos,
L. Kalisperis (Eds)

This volume contains the Project Papers presented at V2008, the 1# International Conference on Virtual Systems and
Multimedia which took place on the 20 to 25 October 2008 in Limassol, Cyprus. The conference title was "Digital Heritlige: Our
tech-STORY for the Future, Technologies to Document, Preserve, CommunicRrewsnt the Destruction ajur Fragile Cultural
Heritage".
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Digital Heritage

Georgopaulos
Diofantos G. Hadjimitsis (Eds)
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Third International Eure
Mediterranean Conference, EuroMed
2010, Lemessos, Cyprus, November
8-13, 2010. Proceedings

LNCS 6436

Digital Heritage

e, Eurothed 2010

Editors: loannides, M., Felln®., Georgopoulos, A.,
Hadjimitsis, D. (Eds.)

e K A A Bt B
This volume comprises the proceedings of the Third Internatioricu
EurcMediterranean Conference (EuroMed 2010) on the historical island of Cyprus. The focal point of this conference was digital
heritage, whichell of us involved in the documentation of cultural heritage continually strive to implement.
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@ Springer

Progress in Cultural Heritage

e sl icd PROGRESS IN CULTURAL .
- o HERITAGE PRESERVATION Preservation
Progress in EUROMED 2012 4th International Conference, EuroMed

© Cultural Heritage FECEE NS, SrnF pleere 2012, Lemessos, Cyprus, October-29

November 3, 2012Proceedings
Editors:loannides M., Fritsch D.,Leissner
J.,Davies R.,Remonding F.,Caffg R. (Eds.)

This book constitutes the refereed proceedings of the 4th
International Conference on Progress in Cultural Heritage
Preservation, EuroMed 2012, heléh Lemesos, Cyprus, in

October/November 2012The 95 revised full papers were carefublyiewed and selected from 33ibmissions.

@ Springer

3D Research Challenges in Cultural Heritage
A Roadmap in Digital Heritage Preservation
Editors: loannids, Marinos, Quak, Ewald (Eds.)

3D Research Challenges
in Cultural Heritage

ARoadmap in Digital Heritage Preservation

This book contains selected contributions from some of the most renowned researche
the field of Digital Heritage and 3D representation of the Past, based in large part on i
LINBaSyGlGAz2ya TNRY atidnkl SSeomaridnd fOatdldgies fop Qultiot
Heritage 3D Digital Libraries

@ Springer

I Marinos loannides

Nedia Magnenat-Thalmann.
Eleanor Fink Roko Zarnié
Alex-Yianing Yen Ewald Quak (Eds.)
Digital Heritage

Progress in Cultural Heritage:
Documentation, Preservation,

Digital Heritage

Progress in Cultural Heritage. Documentation, Preservation,
and Protection5th International Conference, EuroMeg014,
Limassol, Cyprus, November& 2014, Proceedings

LNCS 8740

Editors: loannides, M., Magnenat Thalmann, N., Fink, E., Zarnic,
R., Yen, AY., Quak, E. (Eds.)

This book constitutes the refereed proceedings of the 5th International Conference on
Digital Heritage, EuroMed 2014, held in Limassol, Cyprus, in November 2014. The 84 full
and 51 short papers presented were carefully reviewed and selected from 438 sidmsis
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@ Springer

Digital Heritage

I e I S e ” T Progress in Cultural Heritage:
. . ’ Documentation, Preservation, and
= Digital Heritage 5 Digital Heritage .

§ roosi st § Prgrsin Gt g Protection

6th International Conference, EuroMe@016,
Nicosia, Cyprus, October 8 November 5, 2016, Proceedings, Part
I &Il

and Protection

nfersnce, EuroMed 2016
1 - Navember 5, 2016

Ioannidgs, M.Finvk, E.Moropoulou, A.HagedornSaupe, M.Fresa,
A, [ A S a (RagiccV.@ubsenmeyer, P. (Eds.)

&) springer

This twoevolume set constitutes the refereed proceads of the 6th International Conference on Digital Heritage,
EuroMed 2016, held in Nicosia, Cyprus, in October/November 2016. The 29 full papers, 44 project papers, and 32 short

papers presented were carefully reviewed and selected from 502 submissions

@ Springer

3D Research Challenges in Cultural Heritage Il

Digital 3D Reconstructions of Cultural Heritage
a Ny & (i 8fkEHar{stt\ML,Y dzNB O &carnites,M(Edsd) =

3D Research Challenges
n Cultural Heritage Il

How to Manage Data and Knawledge
Related to Interpretative Digtal 30 Reconstructions
of Cultual Hertage:

This book reflects @urrent state of the art and future perspectives of Digital Herital
focusing o interpretative reconstruction and including as well as bridging practical :
theoretical perspectives, strategies and approach€amprehensive key challenges a
related to knowledge transfer and management as well as data handling within
interpretative digital reconstruction of Cultural Heritage including aspects of digital ob
creation, sustainability, accessibility, documentation, presentation, preservation and
general scientific compatibility.
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This book offers an essential introduction to the theories, developmentapmlications of
enabling technologies for mixed reality and gamified interaction in the context of cultural

Mixed Reality and
Gamification for heritage and creative industries. Following a pedagogical model developed by the focus group
Cultural Heritage of the first EU Marie S. Curie Fellowship Initial TingifNetwork on Digital Cultural Heritage, it
presents both enabling technologies and their applications to tangible and intangible cultural
heritage.

@ Springer

Heritage and Archaeology in the Digital Age

.

’,

Acquisition, Curation, and Dissemination of Spatial Cultura ; = Ml et @dm

Victor Manuel Lopez-Mench
Marinos loannides

H e I’Itag e D ata - Thomas E. Levy Editors

[=]

9RAGZ2NEREY =+ A yVNeSBcfigiosBeraidghp, W.M., Ipannidés| M.,
Levy, Th.E. (Eds.)

9EIFIYAYySa&a |yR 2dzif AySa o0Said LINI OGAOSE Ay \2Y
heritage, demonstrating where thfield is and where it is goinguides readers through three
fundamental stages of interaction with heritage data, demonstrating best practices 2l
acquisiton, curation and disseminatiochapters bring together experts from North America
and Europe, ashey present both transdisciplinary and transnational perspectives on heritage and technology

@) Springer

E#ATE] Advances in Digital Cultural Heritage
x International Workshop, Funchal, Madeira, Portugal, June 28,
% Advancesin ] 2017, Revised Selected Papers
= Digital Cultural Heritage d

ot 7 ORAUZNEY L2FyyARSa: adr al NIAYaAsX Wo3

This book constitutes the papers of the International Workshop on Analysis in Digital
Cultural Heritage 2017, held in Funchal, Madeira, Portugal, in June 2017.

The 16 full and 19 poster papesgre carefully reviewed and selected from 93 submissions.
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Digital Cultural Heritage

Marinos loannides (Ed.)

CAYylLft [/ 2yFSNByOS 2 T-CuiieKlBitial aTtaiNifigS — { 1 T
Network for Digital Cultural Heritage, ITRCH 2017, Olimje, Slovenia,
May 23,25, 2017, Revised Selected Papers

Digital
Cultural Heritage

for Digital Cultural Heritage, ITN-DCH 2017

i Sy 523 207 Reed e g Editors: loannides, Marinos (Ed.)

w
=
2
2
©v
)
=
=1

Features the state of the art in digital cultural heritage research presents intgliliscy
and multidisciplinary research. Focuses cd@umentation and greservation of cultural
heritage

) Springer EXTRAS ONLINE

@ Springer

Dlgltal Herltage' Progress In Eh E Marinos Ioannides - Eleanor Fink Marinos Toannides - Eleanor Fink
. Mnelle!rumnun:l’dml’aﬁag Rnﬂxellgmmm-l’mshﬁlg
Cultural Heritage: Wanai Wallce iy Manals Wallct Bis)

Documentation, Preservation, ® Digital Heritage ™ Digital Heritage
and Protection [=] % 5| rme 5|

and Protection and Protection

7thinternational Conference, Euroied 2018 nference, EuraMed 2018
Nicosia, Cyprus, October 29 - November 3, 2018 tober 20 - November 3, 2018
Proceedings, Part |

7th International Conference, EuroMed 2018,
Nicosia, Cyprus, October 2Blovember 3, 2018,
Proceedings, Part& Part Il

Editorslloannides M., Fink E.,Brumana R. Patias
P.,Doulamis A.,Martins, J.Wallace M. (Eds.) &1 pringes

This twoevolume set LNCS 11196 and LNCS 11197 constitutes the refereed proceedings of the 7th International
Conference on Digital Heritage, EuroMed 2018, held in Nicosia, Cyprus, in October/November 2018.

The 21 full papers, 47 project papers, and 29 spafters presented were carefully reviewed and selected from 537
submissions.
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Harry Verwayen- Executive Director Europeana
Foundation Netherlands

europeana Harry VerwayenExecutive Director Europeana Foundation, the operator of the
Europeana platform. Across Europe, museums, galleries and archives digitize their collections.
Europeana supports these organisations in their digital transformation by making these
collections &ailable as widely as possible so that people can find and use them. For work, for
learning or just for fun. Our work is guided by creative collaboration, supportive teamwork and the idea that sharing
and reusing cultural content can positively transforhe tworld. Prior to this Harry worked at the Amsterdam based
think tank Knowledgelandvhere he was responsible for business model innovation in the culturalagerisector.
Harry holds a MA in History from Leiden University and has worked over ten years in the Academic Publishing Industry.
Mediocre tennis player, reasonable cook, aspiring photographer.

PRESENTATIONTLE Culture ShockCovid19 & digital transbrmation of cultural heritage

ABSTRACT

In recent months, culture has shown to be a compelling force: people turned to digital technology and communication
to share culture and come together as families, in friendship groups armmbrasunities. Now is the time to look
critically at the role of cultural heritage and reimagine it.

5 NI / KNA & & @hidtophGl Kt A OK
zoermomen 12§ f SN 3 CNJ KE AOK DYGO |

5N / KNAAG2LIK CNI KEt AOK A& GKS [/ 9 hscadrer nagifadiuiisBrClRGEs, Kaftek O K =
finishing hisstudies electrical engineering, he was appointed scientific assistant at the chair for automatic control
SYaAySSNAy3I i GKS ¢SOKYyAOl f ' YAGSNEAGE 27T gematafionOK @ Ly
corresponding depth and reflectivity images and their use to capture the environment.

Ly mopbns 6KAES adAtf O2YLX SGAy3 KAa R200G2NI 68T / KNAAG2
another managing director of Z8INJ 5 CNJ Kf AOK DYool FyR oF1 {GSAYyYSASNI DY
GKS aAoftAy3a /I GKNARAY CNIKEAOK YR /KNARAG2LIK CNI Kt AOK
generation.

As the first company in the world, a 3D lasearmer for measuring surroundinggas successfully launched on the
market in 1996. In the following years, this technology was continuously improved, so that it could be used in many
areas, including the measurement and documentation of cultural herit&jace then, many international research


http://www.knowledgeland.org/
http://www.knowledgeland.org/
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projects and international papers have been carried out and the company received numerous international awards,
showing the usability of the technology worldwide.

PRESENTATIONTLE TLS Documentation of Tangible i@wal Heritage- Challenges and Solutions

ABSTRACT

Today, terrestrial laser scanners are widely used for the documentation of cultural heritage throughout the world. Over
the past decades, scanning has become a lot easier and faster and provides more detail than ever. However, the
process of digitizationtdl provides many challenges. This presentation will focus on the different levels of complexities
that need to be understood to guarantee successful projects and the best data quality. This includes the complexities of
the objects, as well as the techalaspects of laserscanners that are being used for the digitization.

¢KS LINBaSyidlridArzy A& KStR FTNRBY (KS LISNELISOGABGS 2F (KS
technical insights, show the current stavé-the art technology, and prade an outlook into the future.

Martin Schaich- Chief Executive Officer,
ArcTrgrﬁ?

Expertise in Thre

ArcTron 3D GmbH, Germany

Martin Schaich is the Chief Executive Officer, of ArcTron \B&rmessungstechnik &
Softwareentwicklung GmbH and Head Archaeologist at ArcTran Ausgrabungen &
Computerdokumentationen. He is an expert in 3D surveying for archaeological and cultural
heritage management, scanning (aerial, terrestrial, mobile and high resolution) with experience in 3D daséngsc
documentation through photogrammetry, videogrammetry, 3D GIS and 3D modelling. Through his work with ArcTron,

he has a vast amount of experience and knowledge of working with multimedia services for the 3D virtual reproduction
and reconstruction obbjects, sites and monuments, through VR, AR, animation and film. Schaich has been recognised
GKNRdzZAK KA& @FNRAR2dzA bl GA2ylf YR LYGSNyFrGaAz2yrt o6221a |
al LIAY3 9 DL{ tNRPFSQAEAGY2TAQYPt NIFRSNIDA VXK dINRI2HFNE GAGK T
Wo5 {OFyyAy3a F2N ! NOKIFS2f23&8 |yR /[/dzZA GdzN¥ £ | SNRAGFISQd
associations, including the German Association for Pre and Early Histmbythe West and South German
Archaeological Association.

PRESENTATIONTLE Object Complexity vs. Model Complexity

ABSTRACT

The "henegg" metaphor, known since antiquity, refers to the question of a causal chain whose events represent cause
and effect. A problemcomparable in a broader senseccurs in numerous publicly announced "Cultural Heritage" 3D
documentation and 3@isualization projects. For professional service providers, the question always arises: is price or
quality decisive? Or in other words: why is price alone often the award criterion in many CH projects today?

Rarely is the projeespecific task defined so comprehensively in terms of quality, complexity and quantity or definable
for the tendering bodies that there would not be massive leeway in the price calculation. Correspondingly, the
fluctuation range in tk bids issnormous in many competitions!
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The question arises as to how and whether a competition with possible budget frameworks or budget ceilings could be
designed in which basic quality criteria are defined, but in which the competitor is given tlogtopity to show what

he is able to achieve specifically for the available budget. In the current VIGIE2020/654 study of the European Union
exactly such connections are under discussion, which we try to approach as external partner of this study.tim order
further circumscribe the problem in an exemplary way, the talk will present three different projects of our engineering
office specialized in CH in more detail and will analyze them regarding their value chains.

The first project is the comprehensivex@ in many areas, sufillimeter accurate surveying and modeling of the
interior and inventory of the former monastery church St. Michael in Bamberg, which is part of the cultural world
heritage and currently Germany's largest church restoration projebé budget available here in the smalfigure

Euro range enabled us to propose and realize a comprehensivegbdality 3D documentation concept, which also
includes the sustainable later use of the data. In the second project skm@lin archaeologa site, the famous
Mycenaean palace castle of Tiryns (Greece) was 3D surveyed for an exhibition project and reconstructed and visualized
in two Mycenaean phases (1250/1200 AD). The example shows how a flexible surveying approach was used to respond
to chdlenges encountered on site and which contents could be implemented within a meddigit &-uro budget.

As a third project, we present a compaimgernal trainee project that was created with a minimadiigjit budget within

the current Corona Shutdown 2021t is a small but interesting Romanesque church near our headquarter, which was
documented in a short time but with comprehensive combined technologies and presented during the virtual "Open
Monument Day" 2020. Finally, the projects are summarized wagard to their possible character for the exemplary
definition of budgetdependent, qualitative and quantitative standards.

Prof. Isto Huvila,
UPPSLA Information Studies at Uppsala Universitjgweden

UNIVERSITET
Professor Isto Huvila holds the chair in Information Sisidat the Department of ALM (Archival

Studies, Library and Information Studies and Museums and Cultural Heritage Studies) at Uppsala

' YAGSNAAGE AY {6SRSYy YR A& | R2dzyOl LINRBFS&aaz
University in Turku, Finland. Duritige academic year 2019/20 Huvila was working as a visiting
professor at the School of Information (iSchool, Library, Archival and Information Studies) at The University of British
Columbia in Vancouver, Canada. Huvila is currently directing ERC Coos@idatt funded research project CAPTURE

that investigates what information about the creation and use of research data that is paradata) is needed and how to
capture enough of that information to make the data reusable in the future. He is also theaththie COST Action
Archaeological Practices and Knowledge Work in the Digital Environment (ARKWORK). His primary areas of research
include information and knowledge management, information work, knowledge organisation, documentation, research
data, and soel and participatory information practices. He received a MA degree in cultural history at the University of
¢dzNJ dz AY HAanH FYR | tK5 RSANBS Ay AYyF2NXNIGA2Y alGdzRASaA

PrRESENTATIONITLE What all is (not) paradata? Documenting the making and provenance of archaeological and
heritage information

ABSTRACT
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We might have enough data about archaeological data and collections but not a good enough understanding of how
the data and collections came about. Current digital documentation and collection management systems provide
increasingly comprehensive and edeyuse functions to keep track of what happens when data and objects are
managed and manipulated within the systenie digital lifecycle within dedicated systems is still only a part of
everything that has an influence on how data and collections come into being and what their current and future users
might need to know about it to make them usable and useful.

The m-going CAPTURE research project investigates what information about the creation and use of research data (i.e.
paradata) is needed and how to capture enough of that information to make the data reusable in the future. The
wickedness of the problem lies ithe practical impossibility to document and keep everything and the difficulty to
determine how to capture just enough to complement information that is already available in the collection data itself
and that can be deduced by combining available dieex indirect evidence.

This presentation explores the question of what all things might count as 'paradata’ i.e. data that can inform future

users of the processes relating to how data and collections have come into being. It stresses the importain&angf
about paradata and the processes of making, broader than as a linear list of events.

Prof. Petros Patias,

Aristotle University of Thessaloniki, Greece

Ak - Petros Patiass a Professor, Director of Laboratory of Photogrammetry & Remote Sensing-and ex
chairman at the School of Rural and Surveying Engineering-@i¥Y3, The Aristotle University

of Thessaloniki (AUTH), board member of the Department of Urban Planning, (2Q0&#2012)

and Vice Rector at the University of Western Macedonia (Zlkb), Greece.

9y3Id omMpymMO ¢KS I NR&aG2GtS ! YyABSNEAGEZ r{O 6mMpypy YR t
[KS BKAZ2 {GFGS | yAOSNEAGEST ! {Bo

Chairman of vaous ISPRS (International Society of Photogrammetry and Remote Sensing) WGs from 1992 onwards,
ISPRS Commission V President (Z0m@4), CIPA (international Committee for Architectural Photogrammetry)
President (2002007) and Honorary President (20f@ life), ISPRS Fellow (26f8 life), President of the Hellenic

Society of Photogrammetry and Remote Sensing (4985). Visiting Professor at various European universities (TU
5StFiX 9¢1 %dNAOKXZ | YADSNAARIR RSt tIFNa +xFadz2u0a

Editorin-chief of the a { 20z BG4 SNY 9 dzNR LISy W2dzNY I f 2T 9KMNin& hoa
(http://ejournals.lib.auth.gr/seejeog), Scientific reviewer to 51 Journals.

Reviewer/evaluation to numerous promotions/elections to all Greek universities. In addition, intemali§i, he served

as evaluator to promotions at National Research Council, Canada (2004), State University of New York, USA (2011),
University of Haifa, Israel (2012), Politecnico di Torino, Italy (2015, 2016).

Evaluator to research proposals (besidese8e) to NSERC Discovery Grant Applications, Canada (2013), Research
Promotion Foundation Grants, Cyprus (2013), External Evaluation of Higher Education Institutions, Cyprus (2013), Israeli
Ministry of Science, Technology and Space Grants, Israel (2014), 23lian Research and University Evaluation
Agency (ANVUR) Grants, ltaly (2@®46), Italian Ministry of Education, University and Research (MIUR) Grants, Italy
OHAMPTHAMCUOY aAyAaddNR 2F 9RdzOIFIGA2y>S aoOm@yOS IyR ¢SOKy?2
Supervised 101 undergraduate Diploma Theses, 73 MSc Theses and 38 PhD Dissertations.

Published work includes 6 books, 11 chapters in international books and 259 papers in journals and proceedings.
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Scientific Responsible, Principal Researcher or membBesearch Group to a total of 91 Research Projects funded by
European or National Organizations.

PRESENTATIONTLE Object Complexity vs. Model Complexity

ABSTRACT

Object Complexity is of course very important since it has a high impact on various aspects of 3D digitization: it suggests
different technologies to be used, it reflects on the required or achievable quality, it may put limits on the intended
purpose of ge and impacts on the time and budget of survey. Therefore, it is not surprising that that the term
G/ 2YLX SEAGE&E A& 1|jdzAGS 2F0Sy dzaASR Ay /1 R20dzySyidl Gazy f

What is not expected though, is the fact that it remains a vague term withclear definition, no subjective
methodology of calculating, and no clear connection to Quality, Purpbsse, or other imposed restrictions. In other
g2NRaT (KS G22fAy3a 2F asopp@tfodissill2gap) SEAGe¢ & I RSOA&AZ

The major functionand usefulness of a definition is to clear up concepts and to lead to a fruitful denisikimg
workflow. However, currently, we discuss the object complexity as a value of its own, which cannot be estimated
subjectively, it can be defined only AFTERmake all the measurements on the object (making it useless for 3D
digitization planning and decisiemaking) and it is neutral to intended use (making it useless for choosing the best
technology, or setting up the technical specifications for the 3D dagitn).

2SS LINRLRAaS (2 &aKATO 2dNJ GdSyidAaz2y FTNRBY GKS ahoeaSoa O2
not the complexity of the real object per se (which is connected to the data capture phase), but the complexity of the
produced modé (which is connected to the data processing phase). This may look like a conceptual compromise, but
the alternatives are worse. Either we ignore this fact, or we make subjective guesses.

w2l 2 ¢\Vakly Raic
B Bene Construere, Croatia

s o Roko ¢ I NJ§ APibfessor of building materials at
University of Ljubljana, Faculty for Civil and Geodetic Engineering (UL
FGG), since 1993. His research background is in earthquake engineering
with a particular interest for built heritage preservation, develagmh of structural elements made of advanced
materials (laminated glass and FRP) and inelastic computational models for assessment of structures. He joined the
University from the position of director general of Slovenian National Institute for Reseaktatémials and Structures
(ZRMK) where he started his career in 1974. In 1995 he established a Chair for Testing of Materials and Structures at UL
FGG and lead it until his retirement from teaching in 2015. After retirement he continues his work as resbasoh
at University of Ljubljana and in Croatian research SME Bene Construere Ltd. In 1999 he was for six months a Fulbright
visiting scholar at University of Colorado at Boulder, CO and in 2006 foostk national detached expert to EU JRC
Laboratoy at Ispra, Italy. From 2010 to 2012 he was on duty of Minister of Environment and Spatial Planning of
Republic Slovenia.

In European Construction Technology Platform (ECTP)-heardinated Focus Area Cultural Heritage (2008 and
was individual experéppointed in his personal capacity to Horizon 2020 AG for Societal Challenge 2026)3He




took part in one INTERREG IVc project, seven EUREKA projects, nine COST Actions and 20 FP projects since FP4
H2020. He coordinated one FP7 project{EHIQ.

The last decade he was a partner of several FP7 and H2020 EU funder projects in domain of digital cultural heritage. In
PLINRE o Hamd KS s a OKFANARY3I (GKS &aSaairzy ylFYSR €&/ dzZ Gd
Forum 2019 that tok place in Ljubljana, Slovenia. (https://www.wcf2019.0rg ).

+f I {1 Iis Pofe®dr Af &tructural engineering at University of Zagreb, Faculty for Civil Engineering (GFUNIZG), since
1992. Her research background is in structural engineering with icpkar interest for built heritage preservation,
lightweight structures, innovative hybrid structural elements, various computational models for design of structures
and use of Al techniques in structural design. Skdicensed structural designer, éinsed auditor of structural projects

as well as scientific advisor and director of company Bene Construere Ltd., Zagreb, Croatia. She has done numerous
desigrs of retrofitting and sanation projects for immovable tangible heritage. She has done also nusrearditing of

the sanation projects in last 20 years. She participatethéndevelopment of semantic platforms as a background of

the 3D digitization of immovable and movable, tangible cultural heritage; digital data based assessment and Heritage
BIM devdopment taking part as beneficiary in projects dealing with digital cultural heritage: H2020 INCEPTION, FP 7
Marie Curie ITNDCH; as well as in FP7 project Climate for Culture and Smart Monitoring of Historic Structures
contributing the projects in the tdps of assessment of the structural elements using -Nestructive techniques,

drones and by numerical modelling of heritage structures on the influence of climatic loads. She participates in
development of the next generation of Eurocode Eelated to stengthening and retrofitting, of immovable timber
cultural heritage; organizes scientific and professional events (e.g. Days of licensed engineers from 2012 till now every
year in Croatia).Currently she is a Head of Structural department at the Univefsitggreb. She ia Professor
teaching at undergraduate, graduate and postgraduate level cours€onstructive Aspects of Cultural Monuments
Protection and Special Chapters in Assessment of Cultural Heritage objects at the postgraduate studyinchinnbes
Structures | and Il at the university undergraduate study and Structural glass, Aluminum and Membrane, structures as
well as the courses Atrtificial Intelligence in Structural Design and Wood Composites at the postgraduate scientific study.
She isthe leader of a domestic scientific projeaETROLIGNUMa multipurpose CL-§lass hybrid panel, participant

and responsible person for the implementation of the 4 FP7 project, 2 Horizont2020 project, 1 FP-CM#&iproject

and many ERASMUS projectHuaropean Construction Technology Platform (ECTP) she coordinated group Education
and Ethics in Focus Area Cultural Heritage (ZO0BD) and was individual expert working as evaluator for many FP7
and Horizon 2020 calls (202020). She took part in twelMeOST Actions and 6 FP projects since FP6 till H2020. She
also coordinated bilateral projects.

PRESENTATIONMITLE Identification of complexity and quality in 3D documentation by through the significance of
cultural heritage assets.

ABSTRACT

Cultural heritage assets comprise a wide range of tangible and intangible aspects that as a whole determine and enable
evaluation of the asset. The inclusive assessment of assets leads to a holistic understanding of the variety of its
significances. It erdes correct preventive conservation, efficient site management and sustainable use of asset to
enable extension of its life supported by seffquiring of needed funds. However, the need for the holistic but yet in
depth understanding and data exploitatigprinciples is commonly understood by professionals engaged in cultural
heritage preservation. The current development of ICT tools and introducing of 3D documentation of heritage assets
brings a new momentum to the discipline. In this contribution the@amance of identification of significances that
defines a particular heritage asset and study of their interaction is presented. It is illustrated by application to the stud

of heritage assets resilience to natural and rmade hazards, application to alysis of economic potential in heritage
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assets located in cultural environment and post disaster evaluation of heritage assetah 3D documented before

the occurrence of an earthquake. The illustration is based on the nine groups of significan@ésimgetio heritage

assets that are divided in three subgroups each. It will be put in the context of data collection organized in two major
groups: the group of general characteristics of heritage asset and group of characteristics presented in detail. The
detailed analysis of complex 3D documentation enables a proper decision making regarding to preventive and post
disaster interventions in heritage assets as well as planning and execution of heritage asset management.

"' HSTORIE Alastair Rawlinson,
ENVIRONMENT
SCOTLAND . . .
Historic Environment Scotland

Alastair Rawlinson is Head of Digital Innovation and Learning at Historic Environment Scotland,
o0FasSR +d ¢KS 9y3aAyS {KSRX {O02(ftlFyRQ& .dzAf RAY 3
responsible for the strategic del@ment and implementation of innovative digital technologies

to directly support conservation of the historic environment, training and education initiatives, and to advance digital
accessibility. He has extensive experience in heritage digital docunmntand visualisation and specialises in the
management and delivery of large scale, complex digital documentation projects. Alastair is a product designer, with a

. ®{ O ol 2yao FNRBY Dtladz2zg /FtSR2yAlLY | yik®&dRvisualsatonl S KI
sector, including 11 years at The Glasgow School of Art, where he undertook digital documentation of an entire city to
ONBIFIiS (GKS W Nbly a2RSt 2F Dfla3iz2eQ>x o0ST2N#nagingthRA y 3
Viswalisation team. He is passionate about 3D technologies and the practical applications of 3D data for the benefit of
historic and industrial sites.

PRESENTATIONTLE Addressing Complexity and Quality in the Digital Documentation of Immovable Culturaltétpei
The Forth Bridge UNESCO World Heritage Site Case Study

ABSTRACT

Il AA02NRAO 9YQBANRYYSYyG {O2GfFyR 619{0 A& GKS tSIFR LlztAC
historic environment. Within HES, we have ladyocated the use of innovative digital technologies and increasingly

apply these for conservation, asset management, engagement, accessibility and disaster response. We are currently
undertaking a large mulyear project to digitally document the 336 grerties and thousands of collections objects in

the care of HES on behalf of the Scottish Government. The immovable and movable assets we digitally document vary
considerably in complexity and we strive for the highest quality possible. This presentitidetail our approach to

3D digital documentation of a laregcale historic engineering structure and live railway bridgie Forth Bridge

UNESCO World Heritage Site.

Prof. Andreas Georgopoulos

Prof. Charalabos loannidis

VP eoros
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National Technical Universi of Athens, Greece

Dr. Andreas Georgopoulos full Professor of Photogrammetry and Director of
the Lab of Photogrammetry of the School of Rural & Surveying Engineering of NTUA. He holds a Diploma of Surveying
(NTUA 1976) and an MSc (1977) and a PhDLjli88Photogrammetry from University College London. He has been
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teaching Photogrammetry and Documentation of Monuments since 1980 in UCL, NTUA and as visiting professor in
KULeuven (RLICGBrchDOC), CUT (Dept. of Civil & Geomatics Eng.) and the Ugigéthié Aegean. He has been Vice

Head (1998002) and Head (2002006) of the School of Rural & Surveying Eng. and member of the Research
Committee of NTUA since 1999. Since 2006 he is a member of the Executive Board of the ISC of ICCHADBRGHPA
Doamentation and has served as Secretary General (201@), President (2018019) while currently he is Vice
President. Since 1985, he has participated in humerous research projects of the Lab of Photogrammetry concerning
Digital Photogrammetry and Monuméedocumentation. He has published approx. 250 scientific papers in international
journals and conference proceedings. His research interests focus on 3D modeling of cultural heritage,
photogrammetric automation, and digital contemporary techniques.

Charabbos loannidiss a Professor at the Lab of Photogrammetry, School of Rural & Surveying Engineering, NTUA. He
is the Dean of the School and the Deputy Director of the Interdisciplinary Programme for Postgraduate Studies in
WDS2AYT2NXYIFGAOCaAaQ® (&S Aa2NIKSYI KDMINdzL) odH WDS2aLJ GAL
LINBaASydGlFGA2y Qs /2YYAaaArzy o 2F CLD®

He teaches the courses of Photogrammetry and Documentation of Historical Monuments since 1995. He has published
more than 160 papers and anothdb presentations in Conferences. He serves as a reviewer in several peer reviewed
journals, books and international conferences. His main research fields include: Cultural Heritage geometric
documentation, multidimensional modelling, city modelling, aumatic change detection, data fusion, satellite
photogrammetry, land management, etc.

He has been the scientific supervisor of 12 research projects in the last 15 years, 3 of them are bilateral cooperation
with France, Cyprus and lIsrael; also, he has ppatied as principal investigator in another 23 research projects,
national or international (funded by EU, etc).

PRESENTATIONTLE The impact of monument complexity and data quality on the documentation of tangible cultural
heritage

ABSTRACT

Theholistic digital documentation of a cultural monuments is widely accepted to be a prerequisite for the preservation

of the cultural heritage worldwide. The documentation implies several actions for acquiring the most suitable digital
geometric and semantidata for this purpose. This task cannot be independent of the nature and the characteristics of

the object, provided that there are detailed specifications for all stages of the documentation, from data collection
(data type, techniques), processing (metls, techniques) to products extraction (accuracy, reliability, product type,

level of detail). The data acquired include accurate quantitative and detailed qualitative measurements. The more
complex the object the more difficult this task is, as it is éngive that care should be taken to acquire all details
necessary for the documentation. It is necessary to develop and apply metrics for defining object complexity and the
FILOG2NR FFSOGAY3I Al hy GKS 20 K Swithtkd stariards Bett firleach t38R  LINE R

In this presentation the terms of monument complexity and data quality will be defined and analysed and an attempt
will be made as to how these characteristics affect holistic digital documentation. A variety of tadses sare
presented as examples of good practice for different types of monuments, in terms of size, features and products
required
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Prof. Raffaela BrumanaJniversity of Polimi, Italy

P%{IES{“;Q? Dr. Raffaella Brumanarull Professor of Geomatics at the Politecnico di Milano,
Head of dABCLab Glcarus

Classic High School. Master Degree in Architecture at the Politecnico di Milano with honours
(1989). Ph.D. in Geodetic and Topographic Sciences. Since 07/01/2016 Halsd?ro
(Geomatics), Politecnico di Milano, Dept. of Architecture, Built Environment and Construction
Engineering (dABC). Head of DABClab Glcarus (4BGIBBDI), Geospatial Information@Content modeling:
Architectural heritage & Built environment & EUrbdl@s Surveying.She teaches Innovative Advanced Surveying
techniques, Surveying&Modelling Techniques within the Preservation Studio Lab at the M.Sc.Arch (AUIC School, 7th
position in the Int. QS University Ranking 2020).

Research activities: DigitizatioBurveying, modelling and monitoring of Architectural Heritage and Built Environment,
Archaeological site. Lidar, TLS, MMS and Photogrammetry -spekitral RGB, IRT/NIR images, UAV and satellite data.
Geospatial information: informative models, @ SCANWwBI4AD HBIM (Historical Building Information Model
&management), VR/AR/MR, Architectural Object Library (vaults, masonry, ceilings) within Common Data Environment.
WEB GIS, BH@IS, OpenData, Virtual Hub APP, Climate change landscape pressures and mitigaip EO
(Copernicus programme).

EU 7FP and H2020 funded research projects (EASEE, GE20, ENERGOREN), EU FESR (HOMEBIM liveAPP).
Consulence contracts (Royal Villa of Monza, Milan, Basilica di San Marco, Venice, Basilica di S.AmbrogidaMilan, Mi

Cathedral, Arquata del Tronto Eaffhdzl { SR KIF Yf SGod . FaAftAOF RA [/ 2ffSYl3IAA2
20092020 Member of the Scientific Board of the POLIMI School of DABC Doctoral Studies aR@d020Dgpartment
DIIAR.

I NJj dzS2 f/m IAYR B %h wo { DOhYFGAOE | YR Liw9ch&d)NBEORES2GID (GIPA 1 H M
ICOMOS, ISPRS event), Chair; EUROMED20t8a{}p2017 CIPA Ottawa (ICOMOS and ISPRS). Editor /Associate
Editor/ Guest EditoActivities and Special issues. Mdhan 200 peer review scientific publications.

PB ECTP EEB PPP Private Public Partnership; E2BA (Energy Efficient Building Association) Steering Committee; SB
UNESCO@PEN FORUM Mesopotam (Albania). AB ERACHAIR, CUT Cyprus. ICOMOS, CIPA, Copemmjcus Acad
Member.

Internship programmes. 206 nHn 9 ESOdziA GBS /2YYAGGSS 2F tI NIYSNBR wSs
bSg ¢22taQx /IyFRFE {{1lw/ &6{20Altf { OASYyOSa | yR-202@zY | y A (i
ARCHDOC Architectural Hage Documentation for Conservation, RLICC (Unesco Chair on Preventive conservation and
monitoring of monuments and Sites, KUL, Be). FORBAAERASMUS IP, UK. Traineeship Supervisor, Thesis Supervisor,
PhD supervisor and esupervisor: NTUA (Athens, GRY)) Leuven, CUT (CY) and others.

PRESENTATIONTLE Building and sharing knowledge from quality driven content models

ABSTRACT

3D models- from passive subjects often reduced to images related to written documents and drawimage the
opportunity to become core digital gears leveraging knowledge, tools through which to decode the complexity of
cultural heritage, extract contentsntegrate them with multidisciplinary data : a gear of a circular knowledge building
process where to connect the reality with its digitization, historical reports and sources, monitoring sensors, conveying
information to a differentiated user, schoBryz 2 LISNJ} G2NBE | yR OAGAT SYy 2F YIylAy
continuously growing within a complex built environment, under the hazards, natural anthropic pressures as climate
change, earthquakes.
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Still in the limbo of the society of image, beten media and big technological potential offered by digitisation, and a
substantial undewuse in the daily long life cycle maintenance and communication.

To become an active subject of knowledge, they need a qualitative leap towards content creatitantaese and
content transferring.

Several ingredients can contribute to achieve this result: on one hand the wealth of detail ensured by equipment
conjugating massive acquisition with high accuracy, on the other hand advanced processing methodolpgiemgup
representation of the complex geometries capable of capturing the uniqueness of the architectural complex and its
components. But precision is not enough. Complex geometries become communicative of complex subjects only if they
are reflected in theknowledge of materials, construction techniques, techniques of workmanship and craftsmen
handing down such techniques from generation to generation over the centuries.

3D quality models must conjugate geometry with the surface texturing, to let derfongthe geometry is influenced

by the construction techniques. A wealth of knowledge that passes through the uniqueness of the subject with its
YIGSNAFfAa yR (SOKyAljdzSas AdGa WKIoSkFa O2NlJzaQr Ada ARS
3D content models mean3dmodels capable to decode the complexity of behaviour that comes from the stratified
results of centuries, the transformation phases impacted by hazards in a fragile context: it means that the out plumbs
after an earthquake must relate the anomaliesegularities and specificities, correlating the reading of the different
stratigraphic units with the aim to better understand the disconnections occurred and the differentiated damages in
order to drive the preservation role and prevent disjoining witbger connections.

Informative quality models progressively enriched by all the information coming from the BIM uses (materials, decay
analysis, construction techniques, decorations, surfaces finishing, structural behaviour, energy performances) can
support the preservation design project and decision making process till to the life cycle management. At the same
time each piece of research, the single informative model gamednsidered as a node can contribute to the
generation of libraries of gbct across space and centuries, highlighting permanencies and mutations of the
construction techniques highlighting the unsuspected richness of components like vault systems through which high
quality models digitization is returning to us the historycofstructive wisdom and domination of cutting stones in the
space (stereotomy) of more complex forms than those that fall within the typological classifications cited in the
historical manuals, driving the masonry techniques with a multiplicity of resulis. A &4 GKS OFasS 27F 4
capacity building (Guarino Guarini) or framed vaults across Europe with the art to build in the space complex models
saving centrings and fasting the process with uniqueness of variety.

Quality driven model allows bdihg knowledge and building capacities opening the doors of informed communication
using ceworking spaces, common data environment and geospatial hubs with linked informative model objects (as
HBIM), in the form of Linked Open Data (LOD), enriching agihewting reality also by using VR/AR/MR. This requiring
common language exchange and vocabularies taking in account the richness of the subject and technical words within
multi-disciplinary languages.

Standardization and ad hoc guidelineddressing the complexity of cultural heritage as in the case ofll@E OA
GOA definition in the HBIM can contributes to avoid misunderstanding and misuses inube aad circulation of the
3D models, libraries and sites, building capacities and ggp®iG content skills.
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#H Herbert Maschneig Global Digital Heritage, USA

i
u

Positions Held: Currently President and Chief Scientist, Global Digital Heritage Inc, a

| Guomn D Hermer 501C3 norprofit. Formally, Executive Director, Center for Virtualization and

| Applied Spatial Technologies (CVAST), University of South Florida. Professor, Depaftment o

g Anthropology and Professor, School of Geosciences, University of South Florida. Visiting
- Professor, al dipartimento di Scienze Storiche e Beni Culturali, University of Siena; Director and

Professor, Idaho Museum of Natural History; Associate and AssBtafessor, Department of Anthropology, Idaho

State University.

Research: Virtualization, visualization, informatics, 3D scanning, and public science. Creation of digital research
infrastructures that transcend humanities, physical, natural, and saciahces. Digital heritage, digital humanities,
museum and research informatics, and digital natural history at regional and global scales. Active projects in France,
Spain, Italy, Portugal, Bosnia, Sharjah UAE, Turkey, Uzbekistan, Morocco, Alaska. lbgitaddaterests in 3d
imaging, digital heritage, and database construction, elemental and isotopic analyses, geographic information systems,
social networks, and complex systems analysis.

Other current specialties in human biocomplexity and the envitent, resource and community sustainability,
O2YLX SE a&2adisSvya FyR Y2RStAy3azr t2y3andiSNY KdzYty AYLI OGa
modeling, and human ecosystem engineering. Theoretical specialties in evolutionary psychologre vead
inequality, global historical ecologies, public education and the democratization of science, and virtual museums and
repositories.

DNl yia YR tdzotAOFGA2YAY t NRYOALI € Ly@dSaiAaariz2Nez2y Fb
National Science Foundation (22 awards as PI). Published 3 monographs, 9 edited volumes, 1 edited journal section,
118 articles, chapters, reviews (91 peewiewed). Also, 30 conferences and symposia organized, 250+ conference
presentations with abstrats, 100+ invited lectures, and 50+ professional reports.

PRESENTATIONTLE 3D Documentation of Tangible Cultural Heritage: Fr@tarab Seals to Ancient Citiasth the NGO
Global Digital Heritage

ABSTRACT

Global Digital Heritage (GDH) is an international-pogfit entity that has scanned more heritage artifacts, sites, and
landscapes than any other organization in the world. We do this for free. Specializing in lessor known heritage sites and
collections,GDH has projects in ten countries and has over 3000 models on Sketchfab and other platforms. With a
fundamental goal of the Democratization of Heritage by making models and collections free to the world, GDH has
developed rapid and detailed techniques fthre documentation, dissemination, and storage of 3D assists. In the
context of these projects, GDH has indirectly addressed and managed the problems identified in the first four Tasks of
the European Study on quality in 3D digitisatafriangible culturaheritage.

To solve Task 1 (complexity), we have employed both handheld engineering grade laser scanners and photogrammetry
for small items, groundbased photogrammetry and terrestrial laser scanners for larger items and monuments, and
aerial photogrammery and LiDAR for larges sites and landscapes. We have also developed workflows that integrate
these data in order to place small artifacts and sites in a broader context.
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What makes a quality digital documentation as posed by Task 2? Our simple anshadrifist is of such detail and
precision that it can be used for analysis: measurements, color, features, design, manufacture, construction, motifs, and
other factors, without having to refer to the original artifactlace, then it is good enough.

When it comes to standards, benchmarks and methodologies to be discussed in TASK 3, GDH has taken a simple
approach. Collect as much data as possible with the highest quality possible, and make sure everything is scaled or
georeferenced. Everything else cha solved in the computer. But metadata is a larger problem. Not a problem for

how the photos or scans were done, but rather, the data on the artifact or site ¢¢k#dse are the most critical details
required formaking digital heritage useful.

TASK 4 yia dza (G2 AGARSyGAFeE FyR FylfeasS LI ad 2N 2y3a2Aay3
O0SYOKYIFNJ & F2NJ o5 RAIAGATIFGA2YydE ¢KSNB INB | FSg AydSN
of Sketchfab museums and orgaations, and some individuals, show that there are projects producing many hundreds

of 3D models, most in obscurity, but of very high quality. But the problem is fundamental, we spend to many
conferences and workshops talking about 3D data acquisitiod, reot enough time in the field &gally do digital
acquisition.

This presentation will present a visual overview of GDH in the context of these four tasks. It will highlight some of our
successes, identify our less successful projects, and discuss lese pinojects have transformed museums, small
communities, and regional archaeological administrations.

t NPTP {FYRSNI aNyadSNE ¢AYSE

.:’::’ -l{/llrgghine A R oo R

{FYRSNJI aNyauSNI Aa Wod tNRFTSaazN F2NJ
the FriedricR{f OKAf £ SNJ | YABSNRAAGNG WSyl oTime MacHe St ¢
Organisation in 2019 and is responsible for outreach and innovation/business
development/patnerships with third partiesPreviously, he headed the Department for Media Design at the Media
/I SYGSNI i GKS ¢SOKYyAaOKS | yADSNARAAGNG 5NBaRSy FyR GKS
educational technology from the TU Dresderhere he studied history, education and business. Since 2016 he has
been a Young Investigator at the Faculty of Education at the TU Dresden and from 2018 to 2019 visiting professor in
computing science. His main research topics are in the visual digitaarities about interdisciplinary teamwork, 4D
information systems, 3D reconstruction technologileibliometric analysis and investigations on the community as well
as businesdevelopment, funding consultancy and policies.

PRESENTATIONTLE Big Data othe Past- Building Blocks towards a virtual Time Machine

ABSTRACT

What would the world look like if we could access documents from the past as easily as we can access data from the
present? Could we use it to make better forecasts for the future? Can historical 4D simulations improve our knowledge
of history? Which innaative business models will promote tourism, transport and planning? The Time Machine
Organisation (https://timemachine.eu) consists of more than 650 research facilities, GLAM institutions and private
companies and currently aims at nothing less than boglda time machine as a spatiemporal scaled digital twin.

During a oneyear preparatory phase financed by the EU, ay&fr research program for a largeale research
initiative with contributions from more than 1000 scientists was put together. Inghisentation the Time Machine
Initiative and its planned research program will be presented. Special emphasis is placed on the challenges of capturing
and enriching 3D and 4D data from various fields as well as current examples and reference projeetSiaiet
Machine members.
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Ronald Haynes,

unversiryor - Cambridge UniversityUK
CAMBRIDGE

Edward Silverton, Mnemoscene

| A

Ronald Hayness a University Computer Officer who has been part of academic ICT in the US and UK, including
previously as University of Bristol's Camipg Service Information Officer, course developer and provider, Arts Faculty
Graduate Centre Committee member and postgraduate researcher in Philosophical Theology, and first Webmaster,
with the University site shodisted for a national award. Moving tCambridge first as Computer Manager for Selwyn
College, then becoming Deputy IT Manager for the Cavendish Laboratory, he later joined the University Computing
{ SNBAOSAaQ Ly ai Aidvdaing Baigon,{condlitaiicy, Baurselidévieldpment arabision, professional and
community development. Following the IT Review and with the formation of University Information Services, he and
the team transitioned to a deeper strategic focus on the needs of selected institutions, as a Relationship Manager fo
Colleges, as well as a wider responsibility for the needs of the University Information Technology community, as an IT
Community Development Manager. Having helped found Cambridge's College IT Management Group (CITMG) and
Departmental IT Group (DITG), hemains active in supporting both groups' goals of mutual support and shared
solutions. Active technical research interests include collaborative technologies for unifying communications and
sustaining distributed and learning communities, cultural aneg#tigative potentials for Augmented Reality, and other
complementary physical and virtual 3D technologies. More recently, he has presented and published in the area of the
use of Augmented Reality in museums. Formerly he was a consultant, technicalamdteditor in Pittsburgh (USA)

and London, developing on and publishing about the interworkings of the main micro systems. He is a Governor of St.
Mary's School (Cambridge), a Trustee of the Eckhart Society, and holds BCS, ACM, Computer Society, and |IEEE
membership.

EdwardSilverton is aCafounder of Mnemoscenewith a BSc in Computer Science from Napier University, Edward has

20+ years of experience in web development, 8 of which in the Galleries, Libraries, Archives, and Museums (GLAM)
sector. As cehair of the IlIF 3D Community Group, Edward is a seaftgrt conference speaker, and is a regular

fixture of the international llIF community conferences, having presented at the Europeana Conference in Lisbon, The
Vatican, MOMA New York, The US National Gallery of Art, The Library of Congress, and many itttiengdte is

lead developer of the Universal Viewer, a popular open source viewer for cultural heritage content which is the chosen
solution for the British Library, National Library of Wales, National Library of Scotland, V&A, and BFI. The Universal
VEGSNI Ada GKS LINAYIFNER AYGSNFIFIOS F2NJ G4KS . NRAGAAK [ A0NF N
Duke University as part of their Morphosource

PRESENTATIONTLE IIIF 3D: Complementing llIF 2D & AV standards with 3D interoperability susiainability
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ABSTRACT

The IlIF 3D community grounbtps://iiif.io/community/groups/3d/ enables institutions interested in interoperability to
coordinate strategies and facilitate conversations about open standards that support 3D use cases. Many of the desired
operations and interactions with 3D data are similar to the 2D and A/V use chd#l& for sharing images and
annotation, and organizations are increasingly looking to integrate exhibits, displays, and comparisons of 3D data with
other file types. Two of the IlIF 3D-Cbairs will share highlights of related projects, experimentsdisclissions which

are helping to evolve possibilities for 3D interoperability and sustainability. Included will be collected user stories and
samplings of 3D Workflows For Cultural Heritage, and an introduction to a 3D viewer comparison -diagé&itg at
animation, transparency, rendering, view sharing, annotations. In addition some work concerning related model
variations, metadata, and persistent identifiers for objects will be shared. There will be an invitation to share additional
user needs and stes, to expand a shared understanding of the wider community's requirements, to consider while
developing 3D to better fit within existing IlIF standards for 2D, AV, etc.

Dr. Rebecca Dikowc Research Data Scientist,
Smithsonian Institution Data Sciendeab, USA

Smithsonian

Rebecca Dikovis a Research Data Scientist and leads the Smithsonian Institution Data
",.4 Science Lab, part of the Office of the Chief Information Officer. She has a B.Sc. in Biology

from Cornell University and a Ph.D. in Evolutionary Biology from the University of Chicago
Her dissertation research focused on using wkgdaome data to build evolutionary trees. After the completion of her
Ph.D., she was a Biodiversity Genomics postdoctoral fellow at the Smithsonian. Since starting the Data Science Lab in
2016, she has beeconducting biodiversity research using genomics, informatics, and machine learning tools. More
recently, the Data Science Lab has begun working with researchers studying digitized collections and archives data
outside the biodiversity sphere and strivesdollaborate with scholars all across the Smithsonian. The Data Science Lab
also provides support for researchers using the Highformance Computing Cluster and training in data science and
bioinformatics tools. She is also an affiliated faculty menibeéhe George Mason University School of Systems Biology
and the SmithsoniatMason School of Conservation.

PRESENTATIONTLE Dataintensive approaches to digitized museum collections

ABSTRACT

With digitized museum collections objects aassociated metadata accumulating rapidly in open access repositories,

we are now able to exploit dathungry machine learning techniques in order to evaluate fundamental research
guestions as well as to improve accessibility and discoverability of dijitimflections and archives for multiple
audiences. In this talk, | will detail two initiatives across the Smithsonian Institution that are laying the groundwork to
allow us to scalelp in these areas. First, a project that seeks to build deeming compter vision models to identify
thousands of species of ferns. These models are now being used to ask questions about biogeographic patterns of
RAOGSNAAGE® {SO2yRXZ ¢g2N] Ay adzZJRNI 2F GKS ! YSNAOLYy °:
contributions to science at the Smithsonian using data from multiple collections databases and archives. Each of these
projects serves as an exemplar for how we might implement these techniques at scale across the 19 museums, 9
research centers of the Smithsani and other collectionbased and cultural heritage institutions around the world.
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Doug Boyeris an associate professor in the department of evolutionary anthropology at Duke University in Durham,
North Carolina. He has a long history working for museums and with museum collections. In 2013 he launched
MorphoSource.org as an archive for 3D datanamseum objects. The site now has 12,000 users and hosts data from
1,400 contributors and 500 museum collections. There are 140,000 3D datasets representing 40,000 specimens and
14,000 species of plants and animals. In 2020, MorphoSource 2.0 will be ileyriving been refactored as a
preservation stack committed to open source software used and supported by librady dagital humanity
communities.

Carla Schroeis cofounder and director of Cultural Heritage Imaging (CHI) aprofit corporation that évelops and
implements imaging technologies for cultural, historic and artistic heritage and scientific research. Carla leads the
training programs at CHI along with working on field capture projects with Reflectance Transformation Imaging and
photogrammeNE @ { KS Ff a2 tSIRa /1 LQa az2Fdé6l NS RS@St2LIVSyid I
industry, managing and directing a wide range of software development projects.
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Digital Lab Notebook

ABSTRACT

To maximize and robustly maintain the knowledge conveyed by digital representations of natural and cultural heritage
materials, standatized, yet flexible systems for documenting workflows of the digitization process are needed. These
systems must allow easy updating of records and produce interoperable metadata describing openly understandable
and communitysupported file formats and sfictures. To incentivize adoption of this framework, strong attention must

be paid to mechanisms that allow a diverse group of stakeholders to derive value from it. We present two different
resources aimed at facilitating these goals: The Digital Lab NokefLN) is a software pipeline made up of open
source software tools and associated good practices. The DLN provides a greatly simplified, ordinary-lzesspdhge
YSENI & Fdzi2YFGAO YSGK2R (G2 0dAf R (KS ddeddsCIDOC Soljcaptua ! f S
Reference Model (CRM) mapped Linked Data. It is designed for use with computational photography imaging
technologies including Reflectance Transformation Imaging (RTI), photogrammetry, andspédattal imaging.
Morphosource.orgs an openly accessible data repository intended to provide strong support for 3D data representing
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natural and cultural heritage objects. It is a customized Hyrax instance using a Fedora digital asset management layer
and Solr for efficient querying. Itses an entityevent data model for rich and flexible preservation of digitization
workflows. For visual discovery and engagement, a variety of kinds of 3D resources can be interactively examined in
MorphoSource with ViReady, open source extensions of thmiversal Viewer, a popular open source browser viewer.

With data cited in almost 800 scholarly works, the most common users of MorphoSource so far are biologists and
museum biodiversity collections.

Patricia Harpring Managing Editor,

Getty Vocabulary Program, Getfgesearchnstitute, USA

Patricia Harpring is the Managing Editor of the Getty Vocabulary Program, Getty
wSEASIENDK LyaidAadadziSz Ay [2a !'y3StSas 6KAOK LINE
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translations of the vocabularies in several languages, and otherwipanding the multilingual, multicultural, and
inclusive scope of the Getty Vocabularies. Patricia has been teaching seminars, conducting workshops, and writing
about data standards and controlled vocabularies for art, architecture, and material cultuosdoitwo decades. She
holds a PhD in art history. Among her publications are Introduction to Controlled Vocabularies, Guidelines for
Multilingual Equivalency Work, editor Categories for the Description of Works of Art (CDWA) -editbc&ataloging
Culural Objects.

PRESENTATIONTLE Vocabularies for Access to History and New Knowledge: Focus on the Getty Vocabularies

ABSTRACT

This paper discusses the roles of standards generally, and Getty Vocabularies in particular, for enabling good
documentation within an institution, for sharing data across institutions, and for allowing access and discovery in the
evolving field of digital art history. The Getty Vocabularies comprise the following resources: Art & Architecture

¢ KSal dzNbHza G®! ' ¢ WS &l dIN3IE 2F DS23INI LKAO blYSa 6¢DbOt sz |
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terminology for art, architecture, decorative arts, archivalterals, visual surrogates, conservation, and bibliographic
materials. Compliant with international standards, they provide authoritative information for catalogers, researchers,

and data providers. The Getty Vocabularies strive to be ever more multilingudticultural, and inclusive. In this

paper, we will explore the features of the Vocabularies, elements of content and linking, international cooperation in
their creation, and the methods of release and implementation of the Getty Vocabularies.








































































































































































































































































