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The project

Initial Training Network for Digital Cultural Heritage

The &lnitial Training Network for Digital
with acronym ITN-DCH, is the first and one of the largest Marie Curie fellowship projects in
the area of the e-documentation / e-preservation and CH protection funded by the
European Union under the FP7 PEOPLE research framework. The Project started on the
1st of October 2013 and its consort ium comprising of 14 full partners and 10 associate
members covering the entire spectrum of European CH actors, ranging from academia,
research institutions, industry, museums, archives and libraries. The project aim ed to train
20 fell ows (16R&ESP@ persanmibdnthg) in BEhe area of CH digital
documentation, preservation and protection in order to create them a strong academic
profile and market oriented skills which will significantly contribute to their career
prospects. The consortium and the fellows training programme is supported by a
prestigious advisory board.

ITN-DCH aims -for the first time worldwide- to analyze, design, research, develop and
validate an innovative multi-disciplinary and inter -sectorial research training framework
that covers the entire lifecycle of digital CH research for a cost &effective preservation,
documentation, protection and presentation of cultural heritage. CH is an integral element
of Europe and vital for the creation of a common European identity and one of th e greatest

Cul t

assets for steering Europees social, economic

current research training activities in CH are fragmented and mostly design to be of a
single-discipline, failing to cover the whole lifecycle of Digital Cu ltural Heritage (DCH)
research, which is by nature a multi -disciplinary and inter -sectorial research agenda.

ITN-DCH targets all aspects of CH ranging from tangible (books, newspapers, images,
drawings, manuscripts, uniforms, maps, artefacts, archaeologica | sites, monuments) to
intangible content (e.g., music, performing arts, folklore, theatrical performances) and their
inter-relationships. The project aimed to boost the added value of CH assets by re -using
them in real application environments (protection of CH, education, tourism industry,
advertising, fashion, films, music, publishing, video games and TV) through research on
(i) new personalized, interactive, mixed and augmented reality enabled e -services, (ii) new
recommendations in data acquisition, (i i) new forms of representations (3D/4D) of both
tangible /intangible assets and (iv) interoperable metadata forms that allow easy data
exchange and archiving.



Work packages

WP1: Cultural Heritage Requirements and Metadata

WP2: Scalable Data WP3: Data pre/post
Acquisition in CH | processing, Computer Vision
l & computational geometry

WP4: Semantic, < |

Symbolic & Conceptual e
Representation |—> :VPS EIEIE] Cu[tural
eritage e-Services

I —

WP6: Cloud Services in Digital Cultural Heritage

WPO: Management

WP7: Dissemination, Outreach,
Exploitation, and Standardization
Actions

WPL Definition of a complete metadata interface able to represent the new forms of
CH assets (4D/intangible) is proposed in order to allow interoperability and backward
compatibility with existing specs used in CH libraries, such as EUROPEANA.

WP2: Promote a scalable capturing research by combining multi -view cameras,
depth sensor and TOF cameras for generating high resolution 3D/4D point clouds,
with textured data, under an affordable framework and focus on super -resolution
approaches that increases capturing resolution through the incorporation of
advanced signal processing too Is and self-calibration /registration methods.

WP3: Automate modelling process regarding tangible and intangible content and in
cases of complex background, moving objects and severe occlusions.

WP4: Research on inherently inter-related the way of expression, the style and
emotional properties with tangible CH assets and on synchronization especially in
cases where multiple moving objects are encountered in the digitization process.

WP5: Incorporation of physical CH assets with virtual objects and additiona |
knowledge coming from intangible information for perceptual and real -time rendering,
human animation, storytelling, synchronization, incorporation of geo -information,
virtual synthesis of all our senses environment.

WP6: Quality of Service (QoS) in cloud computing architectures and improve data
acquisition using cloud computing services.

WP7: Dissemination, Outreach, Exploitation, and Standardization Actions: These
activities are described in the Impact and Outreach Section.



Fellows

Research Training Overview

Coordination

Management 4 Dissemination Outreach
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Chance
My Research Training Activity

A. Summary of the Career Development Plan:

With a background in topographic surveying and
archaeology, my plan is to incorporate and further
develop these subjects at in the pursuit of a PhD in
Geoinformatics at the Institute for Photogrammetry at the
University of Stuttgart. The steps in order to support this
career development plan have already begun through
both my training at my hosting institution and project
secondments. The process of organizing and applying
remote sensing to cultural heritage is my prinicipal
pursuit. | develop ed new ways in which tools such as
photogrammetry and laser scanning can be used for the
documentation of cultural heritage which will contribute
not only to my career plan of working in academics in
the future, specifically in computer a pplications to
archaeology, but also in the ability to contribute to
dissemination to the public in more interactive ways.

B. Core Research Training Activity:
The fundamental research training that | carried out is a

combination of requirements

ESR 1
Name: Chance
Coughenour
Credentials:
Master of Arts in Archaeology
and Heritage
Start day: 01/06/2014
End day: 01/06/2016
Involved in WP: WP1, 2,6
Hosting Institution: USTUTT

for WP 6 : a Cl

in Digital Cul tur al Heritagea as well as
cultural heritage while enriching this data with metadata which has only been touched on
minimally in the past. Work Package 6 is directly concerned with a topic | have had much
interest in previously, therefore its design and development, as an important part in the
whole holistic workflow of the ITN-DCH project, is a topic | focused the core of my research.
Semi-automated data organization and processing for photogrammetry and laser
scanning in cultural heritage is a key component in how future projects will be able to
succeed, not only in properly managing their data, but also to better utilize cloud
computing technology in order to augment accessibility, processing, and dissemination
for professionals and the public. Once the computation process is improved for cloud
computing management and implementation, investigations in Digital Cultural Heritage will
greatly be improved since the accessibility to proper computing resources remains a
crucial component, both in cos t and time. Thus, my intention was to greatly improve how
remote sensing data is managed and processed more efficiently in Digital Cultural

Heritage.

One great aspect of this project were the secondments, where | had been given the
opportunity to train with professionals from different areas of DCH and witnessed firsthand
the ways in which the field is developing and what is still required. This was essential for
my future career prospects and how my training and experience gained will place me in a

strong position for future academic research.

Universitat Stuttgart
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Magda =¢

My Research Training Activity BRUNO KESSLER

A. Summary of the Career Development Plan:

The research activity was focused on study and
algorithm development oriented to a new methodology
for data fusion and registration. To achieve this
objective, short term objectives we re also planned, such
as state of the art study regarding data fusion,
collaboration with existing fusion projects, mainly at the
host institution but also into the ITN network, and training
in specific areas .

ESR2

B. Core Research Training Activity: Name: Magdalena

From the beginning, | was focused in gaining deep Ramos Calles

knowledge about all the digitalization methods, its pros GredentialslCeodesicland
and cons, the characteristics of raw data, and the
algorithms used to derive useful information from each.
Due to the wide range of data that can be fused, it is not
an easy task to define a concrete research field, and a
deep state of the art analysis has to be done before. |
have had also the opportunity to collaborate with a
colleague of department on a data fusion project,
concretely calibration and registration of images coming from different bands of the
spectrum, which | consider is of great importan ce for cultural heritage elements. | have
actively participated in the 1 st Summer school of the project, where | met the other ESRs
and ERs and understood better the various partners of the project, establishing useful
connections with several of them. There were several activities on a hands-on training in
photogrammetry. In November 2014, | visited the church of Asinou in Cyprus. After the
visit, | attended the Euromed2014 Conference, where | had the chance to meet and
discuss with the project & advisors. In March 2015, | attended the 6th 3D-ARCH workshop
where a poster presentation was given. At the same month, | participated in the 2 " project
workshop hosted by 7Reasons in Carnuntum, close to Vienna, Austria. There, | could
attend oral presentations, working jointly with other fellows, run digitization procedures on
artifacts of the heritage site. At June 2015, together with all fellows and supervisors, |
assisted to the Summer School in Rhodes. In December 2015, | attended the Cyprus
workshop abou't a St a na Archiding zAaHarvestimg: Existing Cultural Heritage
met adatae. In May 2016, | participated in
together with my ITN-DCH colleagues, | have also been contributing in redacting several
project deliverables . Regarding the training activity at my host institution, all the necessary
equipment has been provided, as well as meetings with my supervisor in order him to
review/ advise my research activity and the assistance to the internal lectures where my
colleagues of department are presenting their work. Also , | had the opportunity to present
to them the ITN-DCH project and my research topic. Additional training activities in which

| participated at my host institution or country include: safety course, English public -
speaking classes, and Italian and computer vision classes respectively.

Cartographic Engineer
Start day: 14/07/2014
End day: 13/07/2016
Involved in WP: WP2, 7
Hosting Institution: FBK

t
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Diego

My Research Training Activity

A. Summary of the Career Development Plan:

The main goal of the early stage researcher is the study
of the current 3D high resolution techniques applicable
to cultural heritage.

The long-term objectivities of the research are:

- to study 3D digitizing techniques applied in Cultural
Heritage

- to build a solid network in the field of Cultural Heritage
- to apply the knowledge gained during the project into
real case studies allowing the ESR to collect the data
required for a consolidated research

In order to achieve these goals, a constant development
of the research capabilities is required. One part of the
training is provided by ArcTron3D, using the regular
internal training courses, the integration in different
study fields of ArcTron3D and the opportunity to have
first-hand experience with different kind of newly
developed technologies, etc. and the other one during
the secondments. These have been and was chosen to
fit the needs of the early stage researcher. Furthermore,
ArcTron3D did encourage the early stage researcher to

ArcTron 3P

Expertise in Three Dimensions

ESR3
Name: Diego Bellido
Castafieda
Credentials: Geomatic
Engineer MSc Geodesy &
Cartography Engineering
Start day: 01/02/2015
End day: 15/04/2017
Involved in WP: WP2, WP3,
WP5, WP7
Hosting Institution:
ArcTron3D

go to different conferences, meeting s and fairs in his
field of interest. Additionally, ArcTron3D had and will took the early stage researcher to
different international fairs and congr esses where the company presented itself.

B. Core Research Training Activity:

During the first part of the training at ArcTron3D, the fellow had learnt the different 3D
digitizing techniques available at t he hosting institution. To learn these techniques and to
understand the methods from button up, ArcTron3 D provided the ESR with different
training studies in structured -light scanning, photogrammetry, surveying instruments and
surveying techniqu es. These trainings studies had been evaluated by ArcTron3D experts.
The researcher was involved in the planning, execution and completion of different CH
projects at ArcTron3D (as a bystander) to understand the different phases of a CH
digitalization project. All this training was required to gain knowledge for the different case
studies of the ITN-DCH project, from the planning of data acquisition to the final products.
The main focus of the research was on photogrammetry, laser scanning and light
structured lighting methods in cultural heritage digitization for high resolution surveys.
Based on the experience gained through the first part of the training, ESR3 developed his
research focused o n the case studies in order to produce results in combination with the
different capac ities of the fellows who were involved in the project. This growing body of
experience gained during the first part of the training, allowed the ESR3 to have a better
idea of his area of interest i n coAdeardngtoi on
this, the area of photogrammetry had been selected as a good field of study in different
topics such as colorimetry processing and data integration with different sources.



Ellie

My Research Training Activity

A. Summary of the Career Development Plan:

During the first weeks of the fellowship, a preliminary
career development plan (CDP) was scheduled. Some
short-term goals were set, such as gaining theoretical
and practical experience in state of the art computer
vision algorithms in order to define the specifi ¢ scientific
field she would focus on. Training needs were also
defined like the possibility of additional secondments
apart from the ones already stated, the attendance to
conferences and workshops, the participation to
teaching activities in NTUA etc. During the first two years
in the project, the main research topics of ESR4 within
the framework of ITN-DCH work packages (WP) are
focusing in:

- 2D and 3D data capturing methods (low cost sensors,
3D scanning)

- 3D reconstruction algorithms (SfM aMVS)

- 3D model rendering

- Image processing algorithms

B. Core Research Training Activity:

ESR4
Name: Elisavet Konstantina
(Ellie) Stathopoulou
Credentials: Dipl. Eng. Rural
& Surveying/ M Sc Geodesy &
Geoinformation
Start day: 01/05/2014
End day: 31/10/2016
Involved in WP: WP2, WP6
Hosting Institution: NTUA-
PhotoLab

Special attendance was given to her interdisciplinary

training, through her secondments, visits and other ITN -DCH events. Her secondments
were scheduled as such, in order to focus on integrating academia, research and industry
experience. The fellow was involved in NTUA as a PhD student in the research area of
photogrammetry, under the supervision of Prof. Andreas Georgopoulos and Dr. Anastasios
Doulamis. ESR4 was mainly enrdled in WP2 and WP6, as NTUA is the co-leading institute.
She undertook the coordination and completion of the first deliverable: D2.1, she actively
participated in and co -organising together with ESR3: D2.2, D2.3, D2.4, D2.5. She has also
contributed in WP3, by assisting ESR5 in writing D3.1a, D3.1.b, D3.2. Moreover, she has
contributed in D1.1, D.1.2, in the framework of her interdisciplinary training. With the end
of this project ESR4 has certainly exceeded her knowledge and improve d her skills on the
fields related with her PhD research (section A). At the same time, she has learnt new
methods and technologies and has gained research and professional experience on these
areas by collaborating with research institutes as well as with the private sector pa rtners
(secondments). The participation in various project workshops and meetings, as well as
the collaboration with the other fellows have given her a general overview in various
interdisciplinary scientific fields, apart from her main focus. Moreover, she was excited
about improving her communicational skills by participating in secondments, conferences
and workshops. Considering all the above, ITN -DCH has been for her a good foundation
and networking experience for a future career, either in an academic setting or in industry.



Gina
My Research Training Activity

A. Summary of the Career Development Plan:

Long Term Goals (a) PhD Degree in Computer Vision
and its implementation to Cultural H eritage. (b) Develop
a high quality and competitive professional profile . (c)
Acquire a professional level of research skills and be
able to carry the research to the public clearly and with
scientific proof. (d) Publications in Computer Vision
Journals & participation in peer -reviewed international
conferences or other Digital Cultural Heritage related
conferences. ESR5
Name: Georgia

Short Term Goals (a) Acquire teaching skills by
Stavropoulou

participating in the educational team as a teaching . )
assistant. (b) Participation in the upcoming ITN-DCH | Credentials: Surveying
Workshops & Summer schools. (c) Improve technical | Engineer/ Photogrammetry/
skills on data collection by participating in the MSc in GIS & Archaeology
digitization process of cultural heritage objects using the Start day: 13/10/2014
Minidome by KUL. End day: 12/10/2016
Involved in WP: WP3

B. Core Research Training Activity: ) o
Hosting Institution:  KUL

The central goal of my research was to explore how

computer vision methods of 2D/3D shape retrieval,

reconstruction and completion could be enriched and implemented to assist cultural
heritage applications. As part of the Working Package 3, | had been working on feature
extraction algorithms and more specifically their implementation on 2D data collected from

the byzantine church of AsinouinCypr us, one of selstediep The lprg-tetme s

plan was to automatically find similar parts in different frescoes, and to use such similarities
to fill out missing parts, due to cracks and other dete riorations. Additionally, | had also
been working on a 3D dataset of small objects of archeological interest, exploring different
3D feature extraction algorithms with ultimate purpose to automatically match and retrieve
similar objects. Apart from the skills that | acquire d as a PhD student (section A), | believe
that my participation in the ITN-DCH project had more long-term benefits on my future
career. A big advantage is the collaboration with the rest of the fellows and the multi -
disciplinary nature of the project. Through the continuous collaboration between us, not
only we improved our communication and language skills but, more importantly, we learn t
how to bridge the gap between any cultural, linguistic, or scientific background
differences, aiming towards a common goal. Another important asp ect regarding my future
career was that through the project we we re being introduced to a many different institutes,
from both the academia and th e industry and we were encouraged to form a very useful
network and reflect on the all the different professional di rections that we could follow in
the future. Adding to this, the secondments to other partner institutes gave to the fellows a
more global idea of the research in the field of digital cultural heritage and arm ed them
with very useful tools for their future development.

C



Anapl s

My Research Training Activity

A. Summary of the Career Development Plan:

The topic of this fellowship deals with large -scale spatio-
temporal reconstruction. More specifically, it aims at
developing effective and efficient methods for data
collection, processing , and modeling for the purposes of
understanding and following the processes of building
evolution, taking into account material properties and
typical patterns of decay. My position focused on
tangible heritage and more precisely on built heritage,
i.e.: ESR6

- the study of the most current approaches to the Name: AnaisGuillem

collection, formalisation, presentation and storage of Credentials: Architect,

built heritage data Archaeologist

- the study and analysis of 3D models of built heritage Start day: 01/06/2014

in relation to semantics and ontology End day: 30/07/2016

- the investigation of the possibility of the enrichment of Involved in WP: WP1, WP2,
3D models with semantics as a support for simulations WP3, WP4, WP7

of such use cases as seismic and structural analysis, Hosting Institution: UL

evacuation scenarios and/or fire events, testing

particularly for the ability of such models to: (a) facilitate built heritage maintenance
strategies and procedures, (b) predi ct mid and long -term behavior of buildings, taking
into account their particular uncertainty

B. Core Research Training Activity:

The core research training activities of my fellowship focus ed on the domain of
reconstruction, its tools and techniques. The h ome institution is the Chair for testing of
Materials and Structures, in the Faculty of Civil and Geodetic Engineering, University of
Ljubljana. Over the past years, the team has been involved in a series of projects in cultural
heritage including Histcape, Perpetuate, Eu-Chic, and Climate for Culture. The team
focused on building documentation issues, putting emphasis on the questions of decay,
the diagnostics of structures and the decision -making process. As an architect, the
position offered me a unique opportunity to enlarge my knowledge in the field of
engineering, in particular seismic and structural analysis. With regards to the broader
horizon of the CH field, | became a member of the Slovene chapter of ICOMOS and
attended a course on heritology offered by Jelka Pirkovic and Verena Perko, two leading
experts in museum activities, arch aeology and exhibition outreach in the University of
Ljubljana. Additionally, | attended Slovene language courses in order to acquire basic
knowledge of the language and to communicate in everyday life. Part of the training that
the ITN-DCH project provides, is engaging fellows in research management activities. The
work carried out in researching and writing the different work packages and deliverables
forms the basis of the state-of-the art in our research work. The exercise of writing the
deliverables motivated collaborative initiatives between the fellows, encouraging to auto -
organize our tasks and to deploy the latest in project management and publication tools.



