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EXECUTIVE SUMMARY

The D4.2 Impact Assessment Report provides the details and findings of the impact analysis, measurements
and reflections that were performed in the course of the EUreka3D-XR project, supported with the Impact
Assessment Playbook and methodology by Europeana.

Continuing the effort started in the previous project EUreka3D (2023-2024) in supporting cultural heritage
institution address the needs linked to 3D digitisation and sharing, EUreka3D-XR added a new layer to the
digital transformation challenge, offering tools and resources to reuse 3D models in simple but creative XR
applications. The EUreka3D-XR ecosystem thrives on cross-disciplinary collaboration where the humanities
meet innovation and stakeholders can access open tools for advanced 3D management or for creation of
XR/VR experiences that redefine how cultural content in 3D is experienced rather than just observed, shifting
engagement with Cultural Heritage from the role of passive viewer to that of an active participant.

The EUreka3D-XR case studies and XR scenarios offer a solid demonstration and inspiring examples that other
institutions can replicate in their own context. The open tools proposed in the project are iteratively
developed taking in the loop the requirement from potential user communities and content providers, both
from consortium partners and from external users, engaged in testing and evaluation actions in the course
of the project.

Beyond tools, lies another critical need addressed by EUreka3D-XR: building capacity in Cultural Heritage
professionals and staff. With accessible training programs designed precisely for museums and archives staff,
and by offering learning resources, competence transfer on best practices alongside hands-on sessions led
by experts, all participants in the EUreka3D-XR capacity building initiatives could gain practical knowledge
that they can use in their professional life, thus investing into workforce development.

This favours inclusive participation and support to digital transformation across all types and sizes of
institutions across EU and beyond. Particularly valuable in EUreka3D-XR is the role of the Advisory Board, a
group of six experts in the domain of 3D digitisation, cultural heritage documentation, cultural storytelling
and XR for Cultural Heritage. These professionals bring diverse expertise that helps shape project and tool
development in an iterative manner, advocating for usability, scalability and strategies for fostering broader
adoption of the tools across Europe’s Cultural Heritage sector. Their insights, based on experience and field
knowledge, ensure that EUreka3D-XR’s tools address real-world needs and remain impactful beyond the
project lifecycle.

The document is composed of the following chapters:
1. Introduction
Methodology
Findings about: impact of tools, impact of demo scenarios, impact of capacity building actions
Lessons learnt and recommendations
Final consideration about Sustainability
Conclusion

ounkwnN

As annexes, overviews of the capacity building activities, resources and editorials are provided, along with
reflection reports by Advisory Board Members Isto Huvila and Monika Hagerdorn-Saupe.
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1. INTRODUCTION

This document forms the Deliverable D4.2 Impact Assessment Report for the EUreka3D-XR project. It sums
up the findings of the investigation done in Task 4.3 - Impact assessment and sustainability that is described
in the Grant Agreement as it follows:

“Reflecting on the impact and the increased knowledge that the project delivered to individuals, organisations
and other stakeholder communities to foster reuse of 3D collections and XR applications. The methodology
will make use of the Europeana Impact Playbook. The task includes the development of a Sustainability plan
on how the project would maintain the data, tools and services.”

The Impact Assessment Report is linked to D4.3 Sustainability Plan' and D5.1 Capacity Building
Implementation Plan? and eventually the Final Booklet “EUreka3D-XR: 3D and XR in European Digital Cultural
Heritage™ - a 148 page publication produced in digital and print form, distributed at the final conference on
26 May 2026 in Cyprus “Digital Cultural Heritage in the Era of Al and Extended Reality”.

1.1 ABOUT THE PROJECT
EUreka3D-XR has been an 18 month project running from 1 February 2025 to 31 July 2026.

The aim of EUreka3D-XR was to expand 3D and XR scenarios in the European common data space for cultural
heritage and support Cultural Heritage Institutions (CHIs) in their digital transformation journey. EUreka3D-
XR builds upon the three pillars constructed by EUreka3D, to create new cultural and storytelling experiences
in extended reality.

The framework implemented by Eureka3D, extended and re-used in Eureka3D-XR, is composed of:

e The EUreka3D knowledge base providing documentation, case studies, recordings, guidelines and
recommendations on 3D digitisation, based on the results of the VIGIE Study 2020/654 for the
production of 3D high-quality contents, and also offering access to resources and inspiration for
creative reuse of cultural collections;

e The EUreka3D Data Hub, consisting of computing and storage resources that power a range of tools
and services for accessing, visualising and manipulating cultural contents, mostly in 3D formats. In
addition to the EUreka3D Data Hub, the EUreka3D-XR Toolbox with five different tools was
developed for reuse by cultural communities that want to experiment with XR storytelling;

® A capacity building programme initiated in Eureka3D with a successful programme of seminars,
documentations, workshops and demonstrations, which were extended in Eureka3D-XR with new
elements and resources focused on the creation of XR experiences.

Together, these components formed an integrated ecosystem designed to support two closely connected
stakeholder communities:

1 https://eureka3d.eu/wp-content/uploads/2026/03/EUreka3D-XR-D4.3-Sustainability-Plan-v1.pdf
2 https://eureka3d.eu/wp-content/uploads/2025/06/EUreka3D-XR-D5.1-Capacity-Building-Implementation-Plan.pdf
3 https://eureka3d.eu/wp-content/uploads/2026/05/EUreka3DXR-Final-Booklet.pdf
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e Content providers: CHIs including small museumes, libraries, digital archives that, using the services
and tools of EUreka3D-XR, will be able to improve their skills, to give access to their datasets and to
transform their cultural contents (2D, 3D, video, texts, maps, stories) into innovative XR experiences.

e Content users: namely researchers, students and teachers, tourists, creative enterprises, other
cultural institutions and the citizenry living in the cultural places who are interested in the
exploitation of high-value datasets and in the storytelling created with XR experiences.

To demonstrate the practical application of its technologies and methodologies, EUreka3D-XR developed
three pilot scenarios representing different and complementary cultural heritage contexts:

e Virtual Girona: Discovering the Historical City Walls
e The AR narrative of the hidden side of the Bibracte archaeological site
® A new life of Saint Neophytos Enkeistra in Cyprus

These demonstrators served not only as technological showcases but also as living laboratories through
which project partners, external experts and cultural heritage professionals could evaluate the practical
implementation of XR technologies, identify challenges and generate recommendations for wider adoption.

To achieve its goals, EUreka3D-XR brought together 12 Project Partners together with a wide network of
international stakeholders that have an interest in 3D transformation. In addition, EUreka3D-XR appointed
an Advisory Board of experts to supervise the goals and provide advice in regards to the efficacy of processes
and objectives.

1.2 IMPACT ASSESSMENT APPROACH
EUreka3D-XR agreed that it would base its Impact Assessment approach on the Europeana Impact
Assessment Playbook methodology.

The heart of Europeana Impact Assessment Playbook is the Change Pathway, which helps identifying the
stakeholders of the project and map the resources, activities and outputs that determine a behavioural
change to that stakeholder group.

The D5.1 Capacity Building Implementation Plan defined and developed the core Impact Change Pathways
that stakeholders pass through, resulting in a meaningful behavioural change (present or future) in their
processes that they can apply in their professional life.

The impact assessment of EUreka3D-XR was conceived as an integral component of the Capacity Building
Programme. From the outset, the project adopted a continuous learning approach in which evidence was
gathered that informed both project development and the assessment of its outcomes. This approach
reflects the understanding that technological innovation, particularly in the field of digital cultural heritage,
evolves through interaction between developers, cultural heritage professionals and end users.

Quantitative and qualitative data was gathered from the wide reaching Capacity Building Programme (WP5),
which worked in tandem with the Dissemination and Communication (WP4) activities of the project. In
addition the project was closely monitoring and reporting on the case study pilot scenarios (WP2) and toolbox
developers (WP3), the findings of which were a key part of the topics and knowledge base that informed
both WP4 and WP5.

Grant Agreement n. 101174054 6
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Fig. 1 Slide from Europeana Impact Playbook - The Change Pathway

Creating a knowledge flow with lessons learned was an essential part of the Impact Assessment and the
Sustainability of the project.

1.3 ADVISORY BOARD OF EXPERTS

The EUreka3D-XR Advisory Board is a consultative body formed by experts representing cultural institutions,
cultural heritage research teams and international organisations. It has advised the EUreka3D project and
continued to advise EUreka3D-XR, expanding its scope in the realm of innovation through XR in cultural
heritage. The board provided feedback on the project's activities, bringing in an expert point of view from
the cultural heritage and research community. The Advisory Board members have been invited to join project
meetings and to take part in EUreka3D-XR public activities.

Members:

e Dr Eleanor Fink: Expert on information policies, documentation practices and standards in Cultural
Heritage organisations. She has held senior positions at the Smithsonian, J. Paul Getty Trust, the World
Bank, and Museum Computer Network. She is currently leading the American Art Collaborative, a
consortium of 14 museums interested in creating Linked Open Data.

e Prof. Monika Hagedorn-Saupe: Expert on museology, digitisation and museum documentation, and
cultural portals. She is currently president of the German Association for Information and knowledge
(DGI) and one of the German representatives in CEDCHE (Expert Group on a common European data
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space for cultural heritage). She is past president of ICOMs International Committee for Documentation
(CIDOC).

e Prof. Isto Huvila: Researcher on digital objects documentation and paradata in the Cultural Heritage and
Archaeology domains. He holds the chair in information studies at the Department of ALM (Archival
Studies, Library and Information Studies and Museums and Cultural Heritage Studies) at Uppsala
University.

e M. A. Dominik Lukas: Researcher on the development of databases for Social Sciences, Archaeology and
Cultural Heritage at the University of Chicago. He has professional experience in archaeological fieldwork
for organisations such as the German Archaeological Institute (DAIl), at the Excellence Cluster Topoi
(Berlin) and the Catalhoyilk Research Project at Stanford University.

e Dr Costas Papadopoulos: Researcher on 3D heritage visualisation particularly looking at digital
(re)constructions for analytic and sensory studies. He is the Pl of PURE3D: An Infrastructure for the
Publication and Preservation of 3D Scholarship and Coordinator of the newly-founded lab: ‘The Plant:
Playground and Laboratory for New Technologies’ at Maastricht University.

e Xavier Adraste: Project manager specialised in designing and deploying XR experiences for
archaeological sites in France. Since becoming self-employed in 2021, he has been actively researching
and experimenting with no-code technologies to foster digital mediation and cultural innovation,
documenting this work through live sessions on his blog & YouTube.

The experts were engaged in presentation sessions and focus groups to collect their feedback and guidance,
together with project partners and other user representatives. Advisory Board members provided strategic
advice, tested the project prototypes, and offered valuable insights into challenges in the cultural heritage
domain. On the occasion of the final conference of the project in Cyprus, the Advisory Board members were
invited by project coordinator Photoconsortium to take part in the main activities that EUreka3D-XR
organised in the final week of May 2026. Travel reimbursement was offered for in-person attendance of two
members, and some activities were also made available as hybrid events to allow participation of the
Advisory Board members who could not travel to Cyprus:

- 24/5: on-site demonstration of the Saint Neophytos VR/MR experience in Paphos, including official
presentation of the pilot at the presence of high political and religious authorities

- 25/5: project plenary, organised as a hybrid meeting, including a dedicated session of evaluation and
feedback from Advisory Board members

- 26/5: final conference “Digital Cultural Heritage in the Era of Al and Extended Reality”, including demo
sessions for the tools and pilots, poster sessions, and two relevant round tables: “Twin jt! Policy
Roundtable: 3D and Al for Europe’s culture and heritage” and “Why we Digitise Cultural Heritage, its Use
& ReUse; Persistent Virtual Worlds and Al”.

1.4 ACKNOWLEDGEMENT

We extend our sincere thanks to Mr. John Balean (Topfoto) for his voluntary and invaluable contributions as
Cultural Heritage Expert and member of the Photoconsortium Steering Committee. His expertise, strategic
counsel, and unwavering commitment have been indispensable in advancing this project's mission and
impact reflections. We deeply appreciate his generosity in sharing specialised knowledge and recognize his
significant influence on shaping our outcomes.
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Fig. 2 Group Photo from the demonstration event in Paphos, 24/5/2026

Fig. 3 Isto Huvila and Monika Hagedorn-Saupe at the EUreka3D-XR plenary meeting on 25/5/2026
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2. METHODOLOGY
2.1. IMPACT DESIGN

2.1.1 Stakeholder mapping

The key stakeholder groups, basically categorized into Content Providers and Content Users, were
represented in the project consortium, plus the eternal participants who were engaged by the project as test
users of XR technology. There are clear overlaps between the two categories, as a content provider could
also act as a user for content created by others.

Within the project, the three Cultural Heritage Institutions (CUT, CRDI, BIB) represented the primary
stakeholder group for the project, providing 3D content and the related storytelling to be transformed in XR
experiences. As demonstrated already in the EUreka3D project, CHIs are at varying levels of 3D
transformation and are in desperate need of advice and innovation to help them make correct and affordable
choices that help preserve their cultural heritage assets at the highest quality, and allow them to be used and
re-used, maximising engagement by professionals, researchers, educators, students and citizens as well as
external creative sectors such as travel and games makers.

The CHI partners were paired with 3 Technology Developers (NTUA, Swing:IT, MIRALab) who were tasked
with using the content made available by the CHIs for creating XR applications. This stakeholder group was
not only engaged to demonstrate the potential of XR tools for innovation in storytelling, but also to recognise
the value of open cultural content, and explore the opportunities and barriers of XR in cultural heritage.

In the project, an additional stakeholder group was represented by cloud providers. This sector is contributing
to the common European data space for cultural heritage, supporting its decentralized infrastructure. Project
partners EGI and WCSS are key to the EUreka3D Data Hub which not only acts as a EU federated storage
solution for 3D Cultural Heritage assets but also to facilitate integration of collections to Europeana. The
EUreka3D Data Hub was developed in the EUreka3D project and has been expanded in EUreka3D-XR not only
for supporting storage and publication of content in Europeana by CHI project partners and other content
providers, but also to support the XR Toolbox and related services in a harmonised yet decentralized manner.

2.1.2 Stakeholder prioritisation

Ultimately it is the CHI stakeholder group that forms the priority impact area. It is the CHIs who will decide
whether they will invest in creating 3D models from their sites or objects, and also whether to apply XR
technologies to increase the engagement of those 3D models. As a capacity building project, EUreka3D-XR
needed to demonstrate to CHIs that 3D and XR do add value and are achievable, even to small and medium
CHls.

If CHIs do not see impact, then the 3D digital transformation ecosystem collapses, in a cascade effect that
would jeopardise the innovation in cultural heritage. The XR tool developers will not have opportunities to
innovate alongside cultural heritage, which may leave specific XR requirements for the sector behind. The
users will not have an opportunity to immerse themselves in the riches of European Cultural Heritage and
the limited supply of engagement opportunities may create disinterest for users and educators etc. And
finally, the infrastructure becomes unsustainable and the platforms that host 3D either will become
expensive or centrally hosted on non-EU corporately owned enterprises.

Grant Agreement n. 101174054 10
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2.1.3 Research questions
In order for CHI stakeholders to be confident to adopt XR technologies, the following questions were
identified in the project, that need to be addressed:

How to digitise cultural heritage in 3D?

How to securely store and deliver 3D digital assets, also taking into account the challenge of data
sovereignty?

Which Cultural Heritage site/object is most suited for XR storytelling?

What type of XR experience is applicable to specific 3D assets?

Does XR improve user engagement, access and value?

Is 3D affordable? And is XR technology affordable?

How sustainable are XR developments?

N

R

In other words, the impact assessment in the EUreka3D-XR project depends on making CHIs knowledgeable
and capable of understanding and answering these research questions, and is therefore linked to capacity
building efforts.

2.1.4 Impact areas

Increasing the adoption of 3D and Extended Reality in the cultural heritage sector requires more than only
developing innovative tools. Sustainable adoption depends equally on the availability of practical guidance,
opportunities for experimentation, accessible learning resources and continuous engagement with the
communities expected to use these tools. Based on this assumption, D5.1 Capacity Building Implementation
Plan established two ‘Change Pathways’, one for each of the two main stakeholder groups (content providers
and users) linking project activities and results to progressively broader forms of impact.

These activities generated immediate outputs, including the development of the EUreka3D-XR Toolbox, the
three demonstration scenarios, the publication of learning materials and the engagement of cultural heritage
professionals through capacity building initiatives.

The expected short-term outcomes focused on increasing participants' knowledge, awareness and
confidence regarding 3D digitisation, interoperability, metadata, preservation and XR technologies.
Simultaneously, the project sought to gather structured feedback on the usability, accessibility and practical
relevance of its technological developments.

Over the longer term, these outcomes were expected to contribute to wider organisational adoption of 3D
and XR workflows, increased reuse of digital cultural heritage assets within the common European data space
for cultural heritage, and the establishment of sustainable communities of practice supported by the
EUreka3D Competence Centre.
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To reflect the diversity of project activities, this deliverable distinguishes three complementary dimensions:

Impact of the XR tools

Beyond assessing technical functionality of the five tools, the impact assessment examined perceived
usability, relevance for professional roles in the cultural heritage sector, alignment with professional
workflows and potential adoption by cultural heritage organisations. User feedback collected during events,
workshops and dedicated evaluation sessions provided insights that supported improvements to the
software and documentation, while also informing the consortium on long-term sustainability.

Impact of the XR demonstration scenarios

The second dimension focuses on the three demonstration scenarios developed with CRDI, Bibracte and CUT.
These pilot scenarios served also as validation environments in which the project's methods, tools and
workflows could be tested under realistic operational conditions. Feedback from stakeholders helped assess
the practical applicability of XR technologies within different cultural heritage contexts while identifying
opportunities for future refinement.

Impact of the knowledge transfer

The third dimension evaluates the project's extensive programme of workshops, webinars, conference
sessions, demonstrations and online learning activities. The evaluation considers both immediate learning
outcomes and broader behavioural changes, including participants' confidence to apply acquired knowledge,
their willingness to adopt new technologies and their intention to integrate project methodologies within
their own professional practice. Importantly, the capacity building programme also functioned as a validation
mechanism for the other project outcomes and impact areas.

Impact on the common European data space for cultural heritage is not discussed in this deliverable, while it
is extensively addressed in D1.5 Integration Report 2.

2.2 |IMPACT MEASUREMENT
There are 2 key types of data that can be collected for Impact assessment.

1. Quantitative data - this is linked to numbers and reach. The basic correlation for this is the greater
the number of people a project reaches the greater the impact. In combination with reach which
would correlate to a varied number of stakeholders, their locations, the institutions they are linked
to and whether they are new or existing. Clearly, a broader reach is desired for impact.

2. Qualitative data - this is connected to some form of response from the stakeholders the project is
reaching. However impressive the numbers and reach may be, qualitative data is much more
valuable to understand impact, as it creates a knowledge workflow and allows a project to adjust its
objectives. When a project has both the numbers and the quantitative responses to ensure the
knowledge transfer, and is creating conditions for behavioural changes, then the ideal conditions of
impact are met.

2.2.1 Data collection methodology
Data was collected using diverse methods, depending on the format of the activity and profile of the
participants of that activity. The main sources of data include:
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participant registration and attendance records from workshops, webinars and demonstrations;

use;

2.2.2 Data collection activities
The activities mentioned in the table below represent project events in which structured feedback was
collected on each of the three impact areas and from a diverse group of stakeholders.

post-event evaluation questionnaires measuring satisfaction, perceived learning and intended future

tool-specific usability questionnaires administered during demonstrations and pilot activities;
interactions with external stakeholders and representatives of CHls;
structured discussions with the project's independent Advisory Board;
qualitative observations recorded by project partners during capacity building activities;
interviews with project partners conducted as part of the sustainability assessment process.

Type of activity

Specifically ...

Methodology

Capacity building
events: on site,
online or hybrid

Navigating Al, Authenticity and Ethical Challenges in Cultural
Heritage (Brussels and online, June 2026)

The Lifecycle of 3D Data webinar series (Online; Two sessions in
April 2026)

Training programme Driving digital transformation in Cultural
Heritage institutions (Online; Three sessions in November and
December 2025)

Reimagining cultural heritage in 3D and XR (Brussels and Online;
September 2025)

Survey

Hands on
workshop and
demonstration
with tools

EUreka3D-XR Demonstration event and Workshop in Girona,
29/1/2026

Hands-on testing of the AR Tour Builder and AR Tour Experience
in Bibracte with archeologists (December 2025) and educators
(June-July 2026)

On-site demonstration of the pilot scenario A new life of Saint
Neophytos’ Enkleistra in Paphos (24/5/2026) at the presence of
high political and religious authorities, and follow-up event
(04/06/2026) including Holy Synod of the Church of Cyprus,
representatives from the Deputy Ministry of Tourism, the
Pilgrimage Tours Office of the Church of Cyprus, the Paphos
Development Organisation

Demonstration of the Girona Walls addressed to Girona citizens
on 30/7

Survey

Observations

Advisory Board e Meeting 1 in July 2025 (online) Structured
e Meeting 2 in October 2025 (online) discussion
e Meeting 3 in May 2026 (Cyprus)

Interviews with Interview on sustainability of the toolbox, used as input for D4.3 Qualitative

project partners | Sustainability Plan (January-February 2026) interview

Grant Agreement n. 101174054
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2.2.3 Data analysis
Considering the two types of impact data gathered during the project, the following analysis was conducted.

Quantitative data consists primarily of participation statistics, event registrations, attendance records and
structured questionnaire responses. These data were analysed using statistics, including frequencies,
percentages, averages and response distributions, in order to identify patterns of participation, levels of
satisfaction, perceived learning outcomes and participants' intentions regarding future adoption of the
project's tools and methodologies.

Qualitative evidence was obtained through open-ended questionnaire responses, focus groups, interviews
with consortium partners, discussions with the Advisory Board and observations recorded during workshops,
demonstrations and pilot activities. These data were analysed thematically, allowing recurring issues,
recommendations and perceptions to be identified across different stakeholder groups.

Findings from different data sources were compared to validate conclusions and to provide a more
comprehensive understanding of project outcomes. For example, questionnaire results regarding the
usability of the project tools were interpreted alongside observations made during live demonstrations and
feedback received from the Advisory Board, providing additional context for understanding stakeholders'
experiences and priorities.

2.2.4 Response rate, challenges, limitations

The impact assessment benefited from continuous data collection throughout the project and its capacity
building activities, which allowed it to collect feedback across multiple activities, stakeholder groups and
project phases. Nevertheless, several considerations should be acknowledged when interpreting the results.

Participation in evaluation activities was voluntary and therefore response rates varied between events and
data collection instruments. While many workshops, demonstrations and webinars generated substantial
feedback, some activities received fewer completed questionnaires, particularly where participants attended
large (online) public events.

Secondly, the project engaged heterogeneous stakeholder groups, including cultural heritage professionals,
teachers, researchers, software developers, students and policy stakeholders, with different levels of 3D/XR
expertise and different expectations regarding project outcomes. As a result, responses should be
interpreted within the context of participants' professional backgrounds.

Another limitation concerns the project's timeframe and the timing of the completion of the toolbox and
demonstration scenarios. Many intended impacts of EUreka3D-XR, particularly those related to the adoption
of the XR tools, organisational change and long-term reuse of project outputs, extend beyond the duration
of the project. Consequently, this report primarily evaluates immediate outcomes after a capacity building
activity, while recognising that longer-term impacts will only become fully observable after project
completion.
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Finally, the assessment remains partly based on participants' self-reported perceptions of learning,
confidence and intended future behaviour. These indicators provide valuable insight of anticipated change
but cannot fully predict long-term adoption in practice.

To mitigate these limitations, the project deliberately combined multiple complementary sources of
feedback, including questionnaires, attendance records, focus groups, Advisory Board consultations,
interviews with consortium partners and observations from pilot demonstrations and other activities,
allowing findings to be cross-validated and interpreted within their broader context.
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3. FINDINGS

The findings presented in this chapter synthesise the evidence collected during the EUreka3D-XR project.
Although these dimensions are presented separately for clarity, they should not be considered independent.
Throughout the project, technological development, pilot scenario creation and capacity building formed an
iterative cycle of mutual reinforcement.

Workshops and demonstrations enabled participants to test emerging tools in realistic settings, generating
valuable feedback that informed subsequent software development and documentation. At the same time,
improvements to the technological outputs enhanced the quality and relevance of later training activities,
creating a continuous feedback loop between developers, cultural heritage professionals and end users.

Wherever possible, quantitative evidence from participant surveys has been combined with qualitative
observations from workshops, focus groups and Advisory Board discussions to provide a comprehensive
understanding of the project's impact.

3.1 IMPACT OF TOOLS

One of the main objectives of EUreka3D-XR was the development of five XR tools that enable cultural heritage
organisations to create and manage XR scenarios with their 3D content and other types of content, for
engaging storytelling. At least one of the tools and pilot scenarios were presented during each of the capacity
building and demonstration activities that the project partners realised. This section evaluates the usability,
user experience, and long-term adoption potential of the EUreka3D-XR tools.

The evaluation focused on a user-centred approach, asking questions such as:

Do users understand the purpose and functionality of the tools?
Are the tools perceived as useful for professional practice?

Can users complete typical workflows with limited support?
Which barriers remain before wider adoption is possible?

Which improvements would increase usability and sustainability?

The data presented here is primarily derived from participants' surveys and reflections after the capacity
building presentations, hands-on workshops and demonstration events organised by the partners, and from
the discussions with the Advisory Board and project consortium members. By gathering feedback from the
different stakeholders on different stages of prototyping, the project ensured that user-centric design
remained at the heart of technological development.
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3.1.1 User feedback and tool development

Overall, the feedback gathered from capacity building activities demonstrates that participants recognised
the added value of the EUreka3D-XR tools for supporting storytelling, visitor engagement and the reuse of
digital cultural heritage assets. Details from the activities are provided next.

Hands on workshop in Girona with the Al 3D Builder
Stakeholder group: local archivists
Language: English and Catalan

The demonstration workshop in Girona provided valuable insights into the perceived usability, reusability
and adoption potential of the Al 3D Builder among cultural heritage professionals. Participants generally
found the purpose of the tool easy to understand (4.25/5) and the basic workflow accessible (4/5). While the
interface was perceived as less intuitive (3.4/5) and the quality of the generated 3D output received more
moderate scores (3.5/5), respondents recognised clear potential for reuse within the cultural heritage sector.
Participants rated the tool's potential for other organisations at 4.1/5 and for their own organisations at
3.8/5, demonstrating that the workshop successfully raised awareness of Al-assisted 3D creation and
stimulated reflection on new opportunities for reusing existing 2D collections in immersive applications.

Importantly, while only two of the twelve participants felt fully confident using the tool independently after
the workshop, seven indicated that they would be able to do so with limited additional support, highlighting
the importance of accompanying documentation and training for successful adoption.

Fig. 5 Participants at the demonstration workshop in Girona 29/01/2026
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Hands on workshop in Bibracte with the AR Tour Builder and AR Tour Experience
Stakeholder group: local archaeologists, heritage professionals and digital heritage experts
Language: French

Feedback from this testing event showed that both the AR Tour Builder and AR Tour Experience are perceived
as promising for enriching the interpretation and reuse of cultural heritage content, particularly in
archaeological sites. Respondents appreciated the concept of location-based Augmented Reality experiences
and the possibility to combine 3D models with multimedia content in structured visitor journeys. The user
interface  was  generally  considered
straightforward to use once its logic became
clear, with respondents highlighting the
intuitive map-based interface and the
potential to create different thematic
experiences for different audiences. Several
participants also stressed the value of the
project's open-source approach and saw
clear opportunities for reuse in museums and
heritage organisations, provided the tools
continue to mature.

At the same time, the evaluations identified
several barriers to adoption. Technical
issues, particularly unstable internet
connectivity, limited smartphone
compatibility, and difficulties displaying AR
content consistently on site, had a
considerable impact on the overall user
experience. For the user interface, participants requested stronger onboarding, clearer documentation, and
step-by-step guidance for tasks such as importing 3D models and configuring points of interest.

Fig. 6 Training to archaeologists in Bibracte

Hands on workshop in Bibracte with the AR Tour Builder and AR Tour Experience
Stakeholder group: local teachers
Language: French

Teachers recognised the educational potential in both the AR Tour Builder and AR Tour Experience,
particularly for creating immersive learning experiences that connect students with archaeological sites and
cultural heritage in situ. Several respondents highlighted the simplicity of the content creation interface and
saw opportunities for project-based learning, allowing students to create their own guided tours or digital
heritage narratives. The possibility of visualising reconstructed objects in their original context was
considered especially valuable for increasing engagement and supporting experiential learning.

However, teachers were also critical regarding the practical feasibility of classroom implementation. The
dependence on compatible smartphones, reliable mobile connectivity and an application-based workflow
was perceived as a potential obstacle for schools. Participants suggested that a web-based solution,
improved accessibility features, and simplified deployment would substantially increase usability in
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educational settings. They also indicated that successful adoption in the educational sector would require
more comprehensive technical documentation, step-by-step guides, video tutorials and clearer pedagogical
guidance.

Presentations of Avatar Builder tool

The scenario using the Avatar Builder tool was presented in demonstration events in Paphos in the presence
of citizens, tourists, teachers, local authorities and the religious/monastic communities. The comments and
interest raised from the audience, and the interdisciplinary collaboration that enabled the realisation of the
Saint Neophytos avatar, proved of high quality.
Highlighting this, art historian Maria Paphiti
(Cyprus University of Technology) shared her
perspective on the  Avatar  Builder’s
implementation at St Neophytos’ Enkleistra:

Collaborating with Miralab taught me that the
thoughtful use of technology can communicate
cultural heritage in an engaging and accessible
way, making it attractive to modern audiences.
However, every such project must be founded on
the knowledge emanating from the monument
itself — its history and cultural significance. In St
Neophytos’ Enkleistra, this knowledge is enriched
: by its foremost custodians, the monks of the
Fig. 7 Testing the VR experience at the Saint Neophytos monastery. The collaboration with MiralLab, the
Enkleistra monastic community, and CUT highlighted the
potential of interdisciplinary cooperation.

Presentations of 3D XR Studio
The presentation of the 3D XR Studio in capacity building events was directly linked to the implementation
of the Girona walls scenario, showcasing how the tool works to support creation of the Girona virtual tour.
An on-site showcase of the working prototype
took place in Girona in January 2026 when
project partners took a walking tour in the area
of the AR experience, and could test the app on
their own mobile devices.

The demonstration allowed partners to
comment on usability, and to identify
improvements (such as the need for iPhone
compatibility, and a more precise positioning of
the virtual models against the physical scene)

that would be implemented in the second : AR
iteration of the prototype. Fig. 7 Testing the Girona walls app on site in Girona
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The final app, that is now available for both Android and IoS devices, was presented on the occasion of a
demonstration event on 30/7/2026, when a guided walking tour engaged Girona citizens with the stories and
virtual models of the lost walls. The event was successful, showing interest in citizenship with a high number
of participants who also provided appreciation and commentary.

3.1.2 Advisory Board feedback

Already in July 2025, corresponding to M6 of the project, the early prototypes of tools and demonstration
scenarios were presented to the Advisory Board of experts. A discussion session with guided questions
helped to collect early impressions, feedback and advice that supported iterative development of the
advanced prototypes, and is reported in the D2.1 Pilot Specification and planning®. The Advisory Board was
impressed by the scope and ambition of the project and felt it was well conceived and covers the needs of
the current environment. They also provided reflections on the ambitious level of detail and research that
the content partners aimed for to create accurate, trustworthy XR experiences as pilot scenarios. In this light,
they also acknowledged how the very compact timeframe of the project would prevent extensive evaluation
and assessment of the scenarios and tools, which is a challenge that should not be underestimated.

During the second Advisory Board meeting in October 2025, board members and project consortium partners
got an update of the development of the toolbox, after which they were polled on the sustained value of the
tools that were being developed, with a survey composed of general and tool-specific questions. All 17
respondents affirmed that they envisage the XR tools being highly useful to CHIs seeking to create 3D and XR
experiences.

Advisory Board members also commented on each separate tool and the demonstration in the pilot
scenarios:

e Bibracte (AR Tour Builder & Experience): Received praise for its exceptionally high perceived
reusability across other heritage institutions. Board members strongly rated its capability to
seamlessly mix diverse content types (3D models, audio, video, PDFs, quizzes, etc.).

e Girona (Al 3D Builder & 3D XR Studio): Members expressed solid confidence that these tools
successfully meet the industry's 3D reconstruction needs and offer tangible benefits to CHIs. Notably,
"edutainment" was deprioritised as a core feature based on strategic steering.

e Cyprus (Avatar Builder): Highly rated for innovation. The board thoroughly appreciated the
integration of digital avatars with 3D models and frescoes, as well as the flexibility of deploying the
scenario across Web, Mixed Reality (MR), and Virtual Reality (VR) formats.

During this focus group discussion, Advisory Board members emphasised that the long-term impact of the
Toolbox depends entirely on whether these tools can scale beyond the three original pilots. In response to
their recommendation for open, discoverable, and well-documented software, the project successfully
achieved the following:

e Proven Reuse: already during the project, the Avatar Builder from Cyprus scenario was successfully
reused by CRDI, to create a basic avatar for the Saint Barbara heroines of the Girona French War;

4 https://eureka3d.eu/wp-content/uploads/2025/07/EUreka3D-XR-D2.1-Pilot-specification-and-planning.pdf
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and the AR Tour Builder from Bibracte scenario was reused to develop test tours in Girona and in
Paris.

e Comprehensive Documentation: A layered package of tool documentation has been published to
lower the barrier to entry for CHIs (see the Capacity Building chapter for details).

3.1.3 Summary of findings

The feedback gathered throughout the project highlights a clear roadmap of both opportunities and barriers
that will dictate the future adoption of these tools by the heritage sector. On one hand, the opportunities
are vast: the tools successfully stimulate the reuse of existing collections, lower technical barriers and foster
valuable interdisciplinary collaboration. On the other hand, several critical barriers must be addressed to
achieve widespread deployment:

e Technical barriers: Real-world limitations, such as unstable on-site internet connectivity and device
compatibility, remain obstacles, particularly for schools and remote archaeological sites.

e Ethical & quality concerns: The shift toward Al-assisted workflows (especially in the Al 3D Builder)
introduces potential quality and ethical challenges, reinforcing the developers' view that Al must
complement and be guided by human heritage expertise and historical accuracy rather than
replacing it.

e Skills, knowledge, & documentation: A lack of confidence among professionals to use these tools
independently underscores a vital need for comprehensive, step-by-step documentation,
pedagogical guides, and structured training to build digital capacity.

e Organisational capacity: Successfully implementing these workflows requires dedicated
organisational resources, proving that long-term sustainability depends heavily on continuous
institutional support

Feedback from workshops, pilot evaluations, and the Advisory Board directly shaped software refinements,
user documentation, and training materials. The project also established a collaborative co-creation model
between content providers and tool developers. This iterative approach ensures that the EUreka3D-XR
ecosystem is not just technically sound, but practically viable for the cultural heritage sector, paving a
sustainable path forward through the EUreka3D Competence Centre and the European common data space
for cultural heritage.

A note on sustainability for the tools
Interviews with the developers (NTUA, MIRALab, and Swing:IT) revealed a shared vision for sustainability and
identified several critical pillars for long-term impact:

e Lowering Barriers: The software architectures were intentionally built to be modular, using reusable
workflows and guided authoring processes to make XR creation accessible to non-technical heritage
professionals.

o The role of the cultural heritage professional: Developers emphasised that Al and automated
workflows are accelerators of innovation. However, meaningful XR experiences still rely heavily on
human expertise for historical interpretation, storytelling, and quality assurance.

e Interoperability and standards: Focussing on open standards, such as VIGIE 2020/654 Study on
quality of 3D digitisation, ensures robust interoperability. This protects the long-term sustainability
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of the assets, allowing CHIs to easily migrate their 3D data to future XR platforms as technology
evolves.

3.2 IMPACT OF CASE STUDY SCENARIOS

The three demonstration scenarios represent one of the project's most distinctive contributions, because
they provided practical environments in which the project's tools and workflows could be implemented,
tested and refined under authentic conditions in three diverse cultural heritage contexts:

1. the reconstruction of the historical walls of Girona based on archival documents from CRDI
the open-air site of Bibracte, where archaeological buildings and ancient remains are difficult to be
interpreted or are downright invisible

3. and the enkleistra of Saint Neophytos, a unique religious monument under environmental threat,
with CUT.

These distinct contexts reflect the actual diversity of challenges encountered across the European cultural
heritage sector. Together, they successfully proved that immersive technologies can support complex
archaeological interpretation, precise architectural reconstruction, and engaging historical storytelling, all
while remaining firmly grounded in high-quality digital documentation and authentic, responsible heritage
interpretation.

From an evaluation perspective, the pilots functioned as living laboratories. They enabled project partners,
external experts and cultural heritage professionals to assess the practical feasibility of integrating XR
technologies into existing cultural heritage workflows.

3.2.1 Demonstrating reusability & validation of workflows

In February 2026 all partners in the consortium answered a number of questions that served as input for the
D4.3 Sustainability Plan. In particular the feedback from the three technology providers validate the broader
impact of these case studies, proving that the developed workflows are both highly reusable and accessible.

1. Reusability: The case studies successfully validated reusable workflows for creating XR experiences
from high-quality 3D assets. Instead of starting development from scratch for every new project,
institutions can now:

e Reuse 3D assets across entirely different XR scenarios.
e Adapt existing interactive templates to new heritage sites.
e Build upon pre-existing, modular software components.

2. Democratising XR: The tools were intentionally designed around guided workflows, reusable
templates, and intuitive interfaces. This ensures that smaller cultural heritage organisations with
basic digital skills can confidently author XR experiences without requiring expensive, specialised
programming expertise.

3. Interoperability: The pilots served as a practical proving ground for producing high quality and
accurate 3D assets. Developers confirmed that adhering to standardised geometries, metadata
structures, and documentation formats dramatically improves cross-platform interoperability. This
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protects the long-term value of the assets, allowing them to be migrated smoothly to future
technologies and rendering engines.

3.2.2 Testimonials
To illustrate the real-world operational impact on the consortium partners, the developers shared the
following reflections on their collaborative journey:

The Swing:IT team: overcoming technical challenges

Working on the Girona scenario was an opportunity to both leverage the team's strong skills and
develop new ones, while also enjoying a great experience. Activities such as standardising the
integration of 3D models from outside the project into the 3D XR Studio environment, as well as
tackling the challenges of downloading and managing them via the web, proved invaluable for
enhancing the team's overall capabilities. Additionally, designing with the aim of reaching the widest
possible audience by optimising a highly detailed model to run smoothly on mid-range smartphones
was a successful challenge for the company, especially with the removal of any reliance on a
permanent Internet connection outside the initial download.

Nadia Thalmann, MIRALab: interdisciplinary trust
The iterative development of the Saint Neophytos scenario and its implementation in AR highlighted
the importance of close collaboration between MIRALab and the cultural heritage experts at CUT.
Through this continuous exchange, we created an experience that balances historical accuracy with
engaging storytelling. Above all, this project demonstrated how a strong and trusting collaboration
can lead to better and more meaningful results.

Participant of the webinar series The Lifecycle of 3D Data in Cultural Heritage
I would like to highlight the inspiring aspect of use cases; | really appreciated these examples of XR
applications. If the webinar format allows for a good overview, then practical workshops in small
groups on specific software would be a valuable addition that can deepen the learning.

David Iglésias, CRDI: innovation in documentary heritage
CRDI's participation in the EUreka3D-XR project opens a new scenario for the dissemination and
knowledge of documentary heritage. The creation of 3D models from historical documentation, their
interpretation in space, and the possibility of offering visitors an in situ virtual experience allow the
creation of new narratives that were previously unimaginable. The valuable work of Swing:IT in the
technological development of a series of tools opens the doors of European archives to
experimentation in augmented reality.

Advisory Board member Isto Huvila

The VR/XR reconstruction of the Agios Neophytos cave was an impressive piece of work, and the close
collaboration with the monastery to make the 3D model as authentic as possible — from the
community's own perspective — gave it a credibility that purely technical reconstructions often lack.
The user interface of the virtual and XR systems were easy to use and followed established UX
conventions, though it is worth noting that those very conventions sometimes broke the immersion
the experience is meant to create. Therefore, the future work might enquire into how to develop the
UX conventions in immersive heritage works.
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Advisory Board member Monika Hagedorn-Saupe

EUreka3D-XR tools (AR Tour Builder, AR Tour Experience, Al 3D Builder, 3D XR Studio and Avatar
Builder with their documentation (manuals and video tutorials)) are indeed needed so that Cultural
Heritage Institutions will be able to use their digital collections and create XR-applications. Within
your project you cover the whole workflow from the plan for developing a 3D-XR experience, the tools
necessary for doing it and with the data hub the possibility to make it available to those interested in
using it. | very much hope that the results of the project will be widely used and the infrastructure will
be available to many Cultural Heritage Institutions.

3.2.3 Summary of findings

In summary, the three demonstration scenarios did not merely serve as static showcases for the tools and
the fact that immersive technologies can support interpretation, education and visitor engagement while
remaining grounded in high-quality 3D documentation and open standards. They successfully functioned as
proof-of-concepts that bridge the gap between advanced digital engineering and real-world cultural heritage
management. By stress-testing the EUreka3D-XR tools across highly diverse workflows, the project has
proven that immersive technologies can be deployed sustainably, adaptably, and responsibly. Ultimately,
these pilots have provided the European cultural heritage sector with a scalable blueprint, demonstrating
that when open standards, modular software, and interdisciplinary trust intersect, institutions can
independently elevate digital preservation into powerful, authentic public storytelling.

3.3 IMPACT OF THE CAPACITY BUILDING PROGRAMME

The capacity building programme was a central component of EUreka3D-XR and one of the principal
mechanisms through which the project's technological developments and other results were translated into
practical value for the cultural heritage community in Europe and beyond. The programme created
opportunities for knowledge exchange, experimentation and dialogue between technology developers,
cultural heritage professionals, researchers and other stakeholders. The capacity building programme was
developed in May 2025 in the D5.1 Capacity Building Implementation Plan, consisting of the organisation of
capacity building activities and the publication of resources. An overview of the capacity building activities
can be found in Annex 1. The published resources are listed in Annex 2.

The successful adoption of 3D and XR (tools) depends equally on building confidence, strengthening
professional skills and creating communities capable of applying these technologies within diverse
institutional contexts. Throughout the project, activities therefore fulfilled a dual purpose: supporting
participants in developing new knowledge and competencies while simultaneously providing the project
consortium with structured feedback that informed the refinement of the project's tools, documentation
and learning resources.
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Fig. 8 the hybrid event in Brussels Reimagining cultural heritage in 3D and XR, 26/9/2025

The analysis presented in this section synthesises evidence collected through /participant registration data,
evaluation surveys, workshop observations, Advisory Board meetings and focus groups. Rather than
describing individual events separately, it examines the collective impact of the programme across five
dimensions: its reach and diversity, its contribution to knowledge transfer, its role in strengthening the
professional community, participant satisfaction and the lessons learned for future capacity building
initiatives. After this analysis, a reflection on the resources is included.

3.3.1 Reach and diversity

One of the first indicators of the effectiveness of the capacity building programme is its ability to reach a
broad and diverse community of stakeholders. As outlined in the D5.1, the programme was designed to
engage not only cultural heritage professionals already working with digital technologies, but also
organisations at earlier stages of digital transformation, researchers, educators, technology providers and
students interested in the application of 3D and extended reality.

In total, the capacity building activities had more than 7700 participants, including on site
attendance and online viewing.

Registration data collected across the project's flagship activities, including the ICA Training Programme,
Reimagining cultural heritage in 3D and XR in Brussels, the Lifecycle of 3D Data in Cultural Heritage webinar
series and the Navigating Al, Authenticity and Ethical Challenges in Heritage Collections in hybrid format (see
also table with Data collection activities in sect. 2.2.2) demonstrate that the programme successfully
attracted participants representing a wide spectrum of organisations, professional profiles and geographical
regions.

Sectorial reach
The participant community included museums, archives, libraries, universities, research institutes,
archaeological organisations, public authorities, SMEs, creative industries and independent professionals.
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Professional roles ranged from curators, archivists and collection managers to software developers,
educators, researchers, project managers and policy specialists. As the graph below also indicates, the project
succeeded in attracting professionals from cultural heritage organisations, research, higher and lower
education, creative industries, technical profiles, and archives. Although presented in the graph, the activities
had a lower reach in the policy and tourism sectors.

100

Total of regislered professionals

Cultural Education Archive Creatve Tourism Ressarch Crihier Digital Policy
Heritage Professional sactor Industry seciorn and higher heritage
Instilution aducation axpert {on
professional digiisation,
in, ¥R}
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Fig. 9 Representation of sectors in EUreka3D-XR Capacity Building events

Importantly, the programme also engaged participants with varying levels of prior experience in 3D and XR
technologies. Registration data indicate that some participants were exploring these technologies for the
first time, while others already possessed substantial expertise in digital heritage, computer graphics or
immersive technologies.

Geographic reach

The international composition of the participant community further demonstrates the project's European
reach. Participants represented cultural heritage organisations and research communities from across
Europe and beyond, confirming that the programme successfully engaged stakeholders beyond the
immediate consortium and contributed to the wider ecosystem surrounding the European Common Data
Space for Cultural Heritage.

In total, the project’s activities reached participants from over 103 different countries.
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Fig. 11 Geographic reach outside of Europe, via online activities
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3.3.2 Satisfaction

Participant satisfaction remained consistently high across the different capacity building activities. Although
individual events varied in their format, duration and target audience, the evaluation demonstrates
remarkable consistency regarding the aspects that participants valued most. Respondents also recognised
the programme as a valuable opportunity for professional development, networking and experimentation,
confirming that the project's capacity building approach successfully combined technical learning with
community engagement.

Event Average Median
Brussels 2025 (n=21) 3,7/5 4/5
ICA training programme (n=13) 4,6/5 5/5
Workshop in Girona (n = 12) 4,1/5 4/5
Webinar (n=7) 4,4/5 4/5
Navigating Al (n=16) 4,5/5 5/5

At the same time, the evaluation also generated constructive recommendations for improving future capacity
building initiatives. Across multiple activities, participants emphasised the importance of extending
practical exercises, providing more detailed documentation, developing additional video tutorials and
creating separate learning pathways for beginners and advanced users. These recommendations were
remarkably consistent across different events, suggesting that they represent broader needs within the
cultural heritage community rather than isolated observations.

3.3.3 Knowledge transfer and intended behavioural change

The primary objective of the capacity building programme was not simply to communicate information but
to strengthen the ability of cultural heritage professionals to engage confidently with emerging technologies
throughout the lifecycle of digital heritage assets.

Evidence collected through workshop evaluations and post-event surveys consistently indicates that
participation resulted in measurable learning outcomes. Across multiple activities, respondents reported
an increased understanding of topics including 3D digitisation workflows, metadata, interoperability,
copyright, artificial intelligence and the reuse of digital assets within Extended Reality applications.

Beyond immediate learning outcomes, participants also expressed intentions to apply their newly acquired
knowledge in practice. Survey responses indicate increased willingness to explore 3D digitisation, experiment
with XR technologies, publish digital assets and participate in future collaborative initiatives.

Although such behavioural intentions cannot be interpreted as direct evidence of long-term organisational
change, they nevertheless represent important intermediate outcomes within the project’s timeframe,
demonstrating that participants left the activities motivated to continue their learning journey and explore
the practical implementation of the project’s results.
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Event

Knowledge gained

Intended impact and
behavioural change

Reimaging cultural
heritage in 3D and XR
(n=21)

71% gained new professional knowledge

15/21 explicitly stated the event provided new
knowledge or updated information they can use
professionally.

More interest in 3D/XR

Driving digital
transformation of Cultural
Heritage Institutions
(n=13)

100% gained new knowledge

13/13 reported acquiring new knowledge
applicable to their profession. 11/13 (85%)
reported understanding the European data space
and related initiatives after the keynote, while
12/13 (92%) gained a deeper understanding of Al
needs within the cultural heritage sector.

Greater knowledge and
confidence regarding the digital
transformation in Europe, and
specific digital infrastructures.

Demonstration workshop
in Girona (n = 12)

Practical knowledge through tool use

Hands-on testing demonstrated that participants
could successfully use the Al/XR tools after guided
exercises, with observations confirming immediate
knowledge transfer during the workshop.

Use of EUreka3D-XR toolbox

The Lifecycle of 3D Data in
Cultural Heritage 1 (n=4)

71% increased knowledge

5/7 reported higher confidence regarding 3D after
the webinar.

More likely to digitise 3D
content according to standards
and in high quality.

The Lifecycle of 3D Data in
Cultural Heritage 2 (n= 6)

57% increased knowledge

4/7 reported increased knowledge about reusing
3D assets in XR.

More likely to publish and reuse
3D content according to legal
frameworks and in innovative
(XR) settings.

Navigating Al, Authenticity
and Ethical Challenges in
Heritage Collections (n=16)

94% increased knowledge

15/16 reported a moderate or significant
improvement in understanding responsible Al use
in cultural heritage. 14/16 reported improved
understanding of authenticity in cultural heritage.

Better informed decision-
making about Al adoption

Grant Agreement n. 101174054

30



ElﬁEKA XR

Co-funded by
the European Union

3.3.4 Community building

While the feedback collection clearly demonstrates achieved learning outcomes and an increase in
knowledge and confidence concerning 3D, XR and digital transformation in cultural heritage in general, one
of the significant impacts of the capacity building programme extends beyond individual learning. By
repeatedly bringing together professionals from different disciplines, countries and organisations, the project
contributed to the development of a growing European community of practice around 3D digitisation and
Extended Reality for cultural heritage.

From the outset, the capacity building programme was designed to reach a broad stakeholder community,
recognising that the successful adoption of XR technologies depends on collaboration between cultural
heritage practitioners, researchers, technology developers, educators and policy makers. Registration data
confirm that this objective was achieved.

The diversity of the audience proved to be one of the programme's greatest strengths. Workshops and
webinars not only facilitated dialogue between technical developers and cultural heritage professionals, but
also encouraged participants to reflect on common challenges related to digital preservation, metadata,
interoperability, Al, copyright and organisational readiness. Several respondents explicitly highlighted the
value of exchanging experiences with peers working in different institutional contexts.

The project's collaboration with established European networks, including Europeana and the International
Council on Archives (ICA), further strengthened this community dimension. By embedding its activities within
existing professional ecosystems, EUreka3D-XR significantly extended its reach beyond the project
consortium and connected participants with wider European initiatives in digital cultural heritage. The
Training Programme in collaboration with ICA in particular brought together professionals from archives,
museums, libraries and research institutions who might otherwise not have interacted, demonstrating the
value of cross-sector collaboration in addressing common digital transformation challenges.

This community-building dimension forms one of the project's most enduring legacies. The relationships
established through the capacity building programme provide a strong foundation for the continued
development of the EUreka3D Competence Centre, which will ensure that knowledge, expertise and good
practices remain accessible beyond the lifetime of the project.

3.3.5 Capacity building learning resources
In the project, a number of learning resources were developed to strengthen the skills and knowledge on 3D
and XR for cultural heritage. These resources include:

Editorials and blogs, published on Europeana and Data Space websites

Recordings of capacity events on the EUreka3D website and YouTube Channel

Translation of the “3D Digitisation Guidelines: Steps to Success” in 6 languages

Online course on the EUreka3D digitisation guidelines “3D digitisation: prepare for success”

Online course "Introduction to XR for Cultural Heritage"

Online course on creating an XR project “Planning and delivering XR projects for cultural heritage”

(scheduled by EF to be published in August 2026)

e Technical documentation, user manuals and video resources on all tools in the EUreka3D-XR Toolbox,
EUreka3D Data Hub manual and tutorial

e Documentation on intellectual property and copyright for the reuse of 3D datasets
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Case studies: Girona, Bibracte, Cyprus
Guidelines on how to use 3D models and XR experience in education with an Open Educational
Resources (OER) about the use of 3D in the classroom, including a game format, by Bibracte

e Final booklet collecting the project’s journey.

The outline of the resources to be developed were initially written out in the D5.1, and further refined after
the Advisory Board’s recommendation in October 2025 to accelerate work on multilingual, layered
documentation, such as quick-start guides, detailed manuals, FAQs and annotated examples.

This chapter zooms in on three specific learning resources that are outstanding: the translation of the
digitisation guidelines, the online courses published on the Europeana learning platform and the
documentation for tool users.

Translation of the 3D Digitisation Guidelines: Steps to Success

One of the most impactful supporting resources developed within EUreka3D-XR was the translation of the
“3D Digitisation Guidelines: Steps to Success” publication into six additional European languages besides
English (Catalan, Dutch, French, Italian, Spanish and Greek). Building on the original guidelines developed
within the EUreka3D project, these translations substantially broaden the accessibility of high-quality
guidance for CHIs across Europe.

The impact of these translations extends beyond increased linguistic accessibility. While English remains the
dominant language for many European research and innovation projects, many small and medium-sized CHls
operate primarily in their national language and often have limited capacity to engage with extensive English-
language technical documentation. By providing the guidelines in multiple languages, EUreka3D-XR
significantly lowers the threshold for organisations taking their first steps in 3D digitisation and contributes
to a more inclusive adoption of best practices across Europe.

Finally, the translations reinforce the long-term sustainability of the project's capacity building programme.
Together with the EUreka3D-XR Toolbox, training materials and the other inspirational resources, they form
a multilingual knowledge base that will remain available beyond the project's lifetime, enabling heritage
professionals throughout Europe to access trusted guidance in their own language and supporting the
continued uptake of 3D digitisation and XR technologies.

Online courses on the Europeana learning platform

To complement the live capacity building activities (and recordings of them) and static learning resources,
EUreka3D-XR collaborated with Europeana on the development of three self-paced online learning resources
hosted on the Europeana Learning Platform:

e 3D digitisation: prepare for success (published in November 2025)
e Introduction to XR for cultural heritage (published in July 2026)
e Planning and delivering XR projects for cultural heritage (planned to be published in August 2026)

The courses follow the pedagogical approach adopted throughout the project: combining theoretical
understanding with practical application. Each course consists of structured learning modules, self-
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assessment exercises and knowledge checks, allowing learners to progress at their own pace and verify their
understanding of the material. Upon successful completion, participants receive a certificate of attendance,
providing formal recognition of the competences acquired.

The first course, 3D Digitisation: Prepare for Success, builds upon the widely adopted 3D Digitisation
Guidelines: Steps to Success originally developed within the EUreka3D project. Rather than focusing on
technical digitisation methods alone, the course helps learners understand the complexity of planning a
successful 3D digitisation project and making informed decisions before digitisation begins. By the end of the
course, learners are able to:

e understand the different factors influencing the quality of a 3D digitisation project;

e identify the key decisions required during project preparation; and

e plan a digitisation project appropriate to different types of cultural heritage objects and
institutional objectives.

By transforming the guidelines into an interactive learning experience, the course lowers the barrier for
organisations that are beginning their journey into 3D digitisation and supports the wider adoption of good
practices throughout the European cultural heritage sector.

Building upon this foundation, EUreka3D-XR developed Introduction to XR for Cultural Heritage, which
introduces learners to the opportunities offered by Extended Reality technologies within museums, archives,
libraries, archaeological sites and other heritage contexts. The course provides a comprehensive overview of
the EUreka3D-XR ecosystem, introducing learners to the concepts of Augmented Reality (AR), Mixed Reality
(MR) and Virtual Reality (VR), while demonstrating how these technologies can support preservation,
accessibility, interpretation, education, research and public engagement.

Particular attention is given to the practical application of the EUreka3D-XR Toolbox. Learners become
familiar with the role of the EUreka3D Data Hub, the five XR tools developed within the project and the ways
in which different combinations of tools can address diverse cultural heritage use cases. Rather than
presenting the tools individually, the course helps learners understand how they fit together within an
integrated workflow, enabling them to select the most appropriate solution for their own institutional needs.

The third course, Planning and Delivering XR Projects for Cultural Heritage, extends the learning pathway
from understanding XR technologies towards successfully implementing them within professional practice.
Scheduled for publication shortly after the conclusion of the project, the course focuses on the complete
lifecycle of XR project development. Participants learn how to define project objectives, identify target
audiences, select appropriate technologies and plan resources, while also addressing user-centred design,
prototyping, testing, dissemination and long-term sustainability. In doing so, the course translates the
practical experiences gained throughout the EUreka3D-XR pilot implementations into reusable guidance for
future projects.

Taken together, the three courses form a coherent learning pathway that mirrors the project's overall
methodology. Learners progress from understanding the fundamentals of high-quality 3D digitisation,
through exploring the opportunities of XR technologies, to planning and delivering complete XR projects
within their own organisations. This progression reflects the project's ambition to support cultural heritage
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institutions at different stages of digital maturity, from organisations taking their first steps in 3D digitisation
to those seeking to develop sustainable, high-quality immersive experiences.

Beyond their educational value, the courses represent one of the most durable outcomes of the project's
capacity building programme. Hosted at the Europeana Academy, they remain openly accessible to the
international cultural heritage community after the project has ended, ensuring that the knowledge,
methodologies and practical experience developed within EUreka3D-XR continue to support future
professionals, institutions and initiatives. Together with the translated 3D Digitisation Guidelines, the
EUreka3D-XR Toolbox and the wider EUreka3D knowledge base, these online courses form a sustainable
ecosystem of multilingual learning resources that will continue to strengthen European capacity in 3D
digitisation and Extended Reality long after the project's completion.

Tool documentation for end users

Throughout the project, user feedback consistently demonstrated that successful adoption depends as much
on high-quality documentation and learning resources as on the software itself. Participants in the Girona
workshop, for example, indicated that while the Al 3D Builder showed considerable potential, they would
benefit from additional tutorials, example datasets and opportunities to experiment with pre-prepared test
material before applying the workflow to their own collections. Similar observations emerged from the
evaluation of the AR authoring tools, where participants repeatedly requested clearer onboarding materials
and practical guidance.

To address these needs and to maximise the long-term impact and ensure the successful adoption of the
EUreka3D-XR Toolbox, the consortium has developed a comprehensive, structured documentation suite for
end users. based on the principle Understand - Choose - Use. Rather than presenting users with technical
documentation alone, the toolbox guides them through the complete decision-making process:
understanding the available solutions, selecting the most appropriate tool for a particular use case, and
successfully applying that tool in practice.

This layered approach for the tool documentation should lower technical entry barriers as it guides even
beginners in the field of XR from understanding to actually using the Toolbox.

An overview of the tools is hosted centrally at the dedicated webpage EUreka3D-XR Toolbox®, which provides
an overview of all available tools and their intended use cases. Instead of requiring users to understand the
technical differences between the individual applications, the toolbox starts from typical user goals and
guides users towards the most suitable solution.

A visual decision tree helps users identify the appropriate workflow while highlighting the complementary
nature of the different tools. The toolbox also explains how the tools integrate with the EUreka3D Data Hub
and contribute to interoperability and long-term sustainability.

5 https://eureka3d.eu/eureka3d-xr-toolbox/
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Fig. 12 Visual decision tree for EUreka3D-XR Toolbox

After selecting the tool fit for their use case, end users are pointed to the ‘fact sheets’, a highly concise,
scannable overview of the tool designed for quick assessment. The fact sheet answers the questions:

What is the tool?

Who is the tool for?

What are the key features?

What do you need?

What is the output of the tool?

What does a user story with the tool look like?

This allows users to quickly assess whether a tool matches their requirements before investing time in a
complete workflow. Additional tutorial videos and information about the demonstration scenario is added.

Finally, these fact sheets include the step-by-step guidelines, that empower end users to use the tools. Each
guideline follows the same structure and principles, such as using clear and active language, step-by-step
explanation and visual support with screenshots.

For advanced users and developers, each tool is accompanied by more detailed technical documentation
published on GitHub repositories, reinforcing the project's commitment to openness and reuse.

The tool documentation can be found here:

AR Tour Builder & Experience
Al 3D Builder

3D XR Studio

Avatar Builder
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3.3.6 Summary of findings

The capacity building programme functioned as a connection between the tool development, the three
demonstration scenarios and the wider cultural heritage community, ensuring that project results were
continuously validated, refined and translated into practical guidance. Beyond reaching more than 7700
participants from over 100 countries, the programme increased participants' knowledge, confidence and
willingness to adopt 3D and XR technologies while simultaneously generating valuable feedback for
improving the EUreka3D-XR Toolbox and its supporting documentation.

Moreover, it established a sustainable ecosystem of learning resources, such as the multilingual guidance,
online courses, practical documentation, recorded webinars and a growing European community of practice
that will continue through the EUreka3D Competence Centre.

Across the capacity building activities, user evaluations, Advisory Board discussions and pilot demonstrations,
several recurring themes emerged on the topic of the organisation of the capacity building activities and
development of the resources itself. The following overarching lessons are key take aways for any further
developments and continuation:

1. Combine introductory and advanced learning pathways. Participants entered the programme with
widely differing levels of prior knowledge. Future initiatives should therefore offer progressive
learning journeys that support both newcomers taking their first steps in 3D and XR and experienced
professionals seeking to deepen their expertise
—> applied in the three online courses on the Europeana Academy

2. Prioritise hands-on experimentation. Demonstrations, workshops and opportunities to work
directly with tools consistently generated the highest levels of engagement, confidence and intended
behavioural change. Practical experience should remain at the heart of capacity building activities.
-> applied in the hands-on workshops and demonstrations of tools and scenarios

3. Integrate tool documentation with practical training. Participants repeatedly highlighted that high-
quality documentation, tutorials and example workflows are as important as the software itself.
Documentation should therefore be developed alongside technological innovation rather than as
a final project output.

— the user manual for the tools have been developed taking into account user feedback collected
from project partners and external stakeholders

4. Embed user feedback throughout technology development: Integrating structured user feedback
throughout the development process resulted in more usable tools, more relevant learning
resources and greater confidence in future adoption.

—> cross-sector collaboration between tool developers and content providers in the project
consortium

5. Maintain communities of practice: Sustainable and impactful adoption depends on continued
opportunities for peer learning, knowledge exchange and collaboration. Initiatives such as the
EUreka3D Competence Centre can help ensure that expertise continues to grow after individual
projects have ended.
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4. LESSONS LEARNT AND RECOMMENDATIONS

Starting from the research questions illustrated in section 2.1.3, the following reflections, lessons learnt and
recommendations were derived in the course of EUreka3D-XR project thanks to the impact assessment
effort.

Research question 1: How to digitise cultural heritage in 3D?

The project recommended that CHIs should aim to create digital memory twins that preserve not only
geometry but also authenticity, context and provenance.

A key lesson and value that was demonstrated in the EUreka3D-XR was a simple confirmation from the
EUreka3Dproject about the importance of standards to the quality and usefulness of 3D models. This includes
high-quality capture, detailed documentation processes where metadata and paradata are essential. In
addition original source data should be archived alongside the final 3D models to support future reuse,
research, conservation and new applications. Partners stressed that provenance and quality documentation
are critical to long-term sustainability. As a result the VIGIE 2020/654 guidelines were followed by the content
partners of EUreka3D and disseminated throughout the project as a critical standard to maximise the
usability and sustainability of their 3D digital assets. The EUreka3D-XR is a keen advocate of the VIGIE
2020/654 guidelines and recommends them to all CHIs who are considering, or in the process of, digitising
their 3D cultural heritage objects or sites. This has not only been demonstrated in standard dissemination
channels but also more pro-actively in partnership with Europeana to build an online course on the
Europeana Academy called 3D digitisation: prepare for success which will remain a foundational legacy of the
project.

Research question 2: How to securely store and deliver 3D digital assets?

The project has received significant feedback and interest to the EUreka3D Data Hub which was developed
in the EUreka3D project and was an essential platform that the XR project has used to store and deliver 3D
assets to Europeana. The project has been encouraged that the Eureka3D Data Hub has proved to be a viable
solution to the issues that CHIs face and has had a number of external CHIs uploading their 3D digital assets
to the platform.

The EUreka3D-XR project would recommend that significant funding and effort be made to take the
EUreka3D Data Hub concept to a fully fledged EU based solution and fill the current gap that has been
identified to host 3D digital cultural heritage assets. Ideally, this investment would be to the EUreka3D Data
Hub itself but regardless of the projects encouragement to its own developed platform, the gaps that have
been identified in relation to a trusted infrastructure supporting the Common European data space for
cultural heritage are:

® An EU based storage solution that can host the scale and complexity of 3D digital assets. Data
sovereignty and privacy was a critical issue here. Some feedback went further in suggesting hosting
was also needed to be at a national level, which is why a federated cloud solution like EGI is very
suited to deliver this requirement.
A non-profit service provider that does not rely on, or to feed, a purely commercial objective.
An affordable/competitive solution in comparison to existing commercial platforms
Strong importance on a data hub dedicated to Cultural Heritage.
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e Interoperability to aggregation platforms, with specific reference to European.. i.e. selected 3D
digital assets uploaded to the data hub solution, along with metadata mapped to EDM, will be
seamlessly available to be discoverable and viewable in Europeana.

e Single Sign-On, controlled access were considered important features for maximum security whilst
allowing the flexibility to share with team members or trusted partners.

The ability to maintain control over licensing and reuse conditions.

Persistent identifiers (PIDs), were also important for long-term preservation.

A platform that can store multiple versions of 3D assets and preserve provenance and authenticity
information.

Research question 3: Which Cultural Heritage site/object is most suited for XR?
XR is most valuable when it helps users experience something that is:

No longer visible.

Difficult to understand.

Physically inaccessible.

Historically reconstructed.

Rich in narrative and contextual information.

XR technology can provide context that is difficult to communicate through conventional media.
Archaeological sites, lost or reconstructed structures, monuments, historic interiors, museums and large
artefacts benefit strongly from XR because visitors can experience scale, spatial relationships and historical
context.

In the EUreka3D-XR project, three different scenarios were chosen but all of them centred around sites that
contained objects that could be inspected in detail rather than objects in isolation. The EUreka3D-XR was
mindful in referring to the European Commission paper which encouraged Member States to digitise all
monuments and sites that are at risk and half of the most physically visited monuments and sites by 2030.

Sites not only allow a spatial element which can be better engaged using 3D headsets but also enhance onsite
visits, particularly in locations where the cultural heritage site is partially or no longer visible. Conversely,
fully immersive XR can also provide access to more remote sites, or reduce the physical pressure on sites that
are fragile and at critical risk.

It must be said that although 3D models of objects can be taken in isolation for reuse in the games industry
and other scenarios, it is important for the cultural heritage sector to maintain the original context and
narrative.

Research question 4: What type of XR experience is applicable to specific 3D assets?
It was found that:

e Augmented Reality is best suited to heritage sites and physical objects where virtual information can
be overlaid onto the real world. This allows users to see lost structures or hidden archaeological features
in their original locations.

e Virtual Reality is appropriate for complete reconstructions, inaccessible locations and immersive
educational experiences. VR allows users, including school classrooms and private individuals, to
experience locations that may be inaccessible or endangered without visiting the site.
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e Mixed Reality is valuable when digital content interacts directly with physical surroundings. Mixed
Reality (MR) blends physical and digital heritage experiences and is recommended for guided storytelling.

e WebXR and browser-based experiences are particularly useful for broad public access, schools and
remote audiences. These experiences reduce technical barriers and allow users to access cultural
heritage content through browsers or mobile devices.

The choice depends on the heritage asset, audience and intended learning outcomes.

The project’s three scenarios were based on historical sites in different levels of preservation. Bibracte,
France is an archaeological site at the centre of a protected forest which has largely remained buried by
nature with carefully controlled professional excavations. The 10th Century city walls of Girona (Spain) are
partially preserved and visible with a good level of supporting historical documentation. The 12th Century
Saint Neophytos Monastery, Cyprus is a well preserved site, despite being at critical risk from natural disaster
(particularly earthquakes), that contains detailed wall paintings. Documented history from the active
monastic community including a number of written texts from the founder and subsequent monks was also
available. In the first 2 scenarios the need to make the invisible past, visible, was more important. For the
archaeological site of the 1st Century BC of Bibracte, this was very much creating a space from the educated
knowledge of what has been found on the site and a detail of understanding from the period, to craft a
feasible interpretation for engagement. The walls had a stronger base of documentation, which included
some photographic evidence, to virtually reconstruct the site in a more accurate and informed way for user
engagement, as well as being able to provide that supporting information to the user. Finally, as the
monastery did not need a visual reconstruction it was instead given a virtual 3D guide, in the form of a the
founding monk loaded with the preserved written knowledge of the founder and subsequent history to
provide and added an informed Al response engagement mechanism that was approved by the current
monastic community. As a result, the avatar was found to be applicable to almost any 3D cultural heritage
experience that had a significant body of information to share about the cultural heritage site and objects it
contained.

Research question 5: Does XR improve user engagement, access and value?
Feedback from the project suggests that XR changes users from passive observers into active participants,
increasing both educational and cultural value.

The project found that XR provides:
® Immersive exploration.
Contextual storytelling.
Active participation.
Emotional connection.
Enhanced interpretation.
Better educational outcomes.

XR also improves accessibility by:

Supporting multilingual experiences.

Providing remote access.

Allowing access to restricted or fragile sites.
Assisting users with physical mobility limitations.

Project partners consistently reported that XR improves engagement by enabling interaction, immersion and
contextual storytelling. When employed correctly XR improves engagement compared with isolated 3D
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models. XR also introduces context, interaction and narrative, encouraging users to actively explore heritage
rather than passively observe it. The use of XR improves accessibility by allowing remote audiences to visit
sites virtually and helps users understand scale, architecture and historical context. XR also creates
educational, tourism and cultural value by connecting audiences more deeply with heritage content. XR can
also increase accessibility by reaching remote audiences and by visualising heritage that no longer exists or
cannot be physically accessed.

Research question 6: Is 3D affordable? Is XR technology affordable?

Costs remain a challenge, especially for high-quality digitisation, specialised equipment, hosting and bespoke
XR development. However, affordability is improving through open-source tools, reusable assets, shared
infrastructure and standardised workflows.

The project recommends to CHIs who are considering 3D transformation to carefully consider and plan which
of their Cultural Sites are suitable for 3D and XR developments noting that sustainable services should be
budgeted as part of long-term digital transformation programmes.

In particular:

e For high-quality 3D digitisation, it was recommended that a Competence Centre for 3D could reduce
barriers to adoption through shared expertise and services. Therefore, while investment is still
required, the cost-benefit balance is becoming increasingly favourable for cultural heritage
organisations.

e With regard to XR technology, costs reductions in recent years include the availability of open-source
software, reusable assets, shared infrastructure and no-code authoring tools. However, high-quality
XR experiences can still require significant investment, particularly when custom development,
advanced graphics or site-specific deployments are required. The creation of developers’
communities around the open-source codes produced by the original creators is expected to be an
interesting path to be explored already for the EUreka3D-XR tools.

While sophisticated projects still require investment, the report concludes that XR is becoming increasingly
realistic and affordable for small and medium-sized institutions and recommends that all CHls, from large
national institutions to those SMEs who are the custodians of sites or objects, must engage the 3D digital
transformation to be prepared for the rapid XR development in the sector.

Research question 7: How sustainable are XR developments?

XR developments are considered sustainable when built upon open standards, modular architectures,
documented workflows and reusable 3D assets. Individual XR experiences may require updates every few
years as hardware and operating systems evolve, but the underlying content can remain valuable for much
longer. Sustainability is strengthened through open-source tools, Europeana integration, quality metadata,
training resources and long-term infrastructure support.

Most partners believe well-designed 3D assets and XR experiences can remain useful for at least three to five
years and often much longer when built using open standards, quality metadata, modular architectures and
documented workflows. The greatest risks are software obsolescence, platform changes and lack of
maintenance funding.

The project suggests that preserving high-quality source data is the most important strategy for enabling
future adaptation and reuse.
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5. FINAL CONSIDERATION ABOUT SUSTAINABILITY

The project’s D4.3 Sustainability Plan, delivered on 03/03/2026° showed how the project has pursued a
holistic approach built on quality, openness, and long-term viability, for five core areas identified as elements
of future sustainability. A maintenance plan is also provided for 1, 3 and 5 years after the end of the project:

e 3D models, contents and collections will be maintained accessible via Europeana by the respective
content owner

e The software and applications in the EUreka3D- XR Toolbox are shared as open access and available
for reuse in the open-source community.

e The EUreka3D Data Hub, which is the main project infrastructure, will be continued in a joint effort
of EGI, its federated providers, with collaboration of MIRALab for the 3D viewer and PHC and EF for
the metadata curation and aggregation service.

e The Learning and capacity building, including all the legacy resources developed in the EUreka3D and
EUreka3D-XR project will be maintained accessible in the project channels, by the respective
partners, and constitute the basis for the continuation of the EUreka3D Competence Centre

e The XR Experiences in Girona, Bibracte and Paphos will be promoted by the respective leader and
then evaluated for continuation or upgrade, based on the success and feedback obtained from the
user communities.

A thorough reflection about the continuation of the efforts in the EUreka3D Competence Centre operated
by the partners after the end of the EU co-funding period is also provided in the D4.3 Sustainability Plan, with
analysis of the requirements and scenarios for potential customers, and identification of services to be placed
on the market, that combine availability of a technical infrastructure on a EU-based cloud with governance
mechanisms to deliver dedicated training, consultancy, and capacity building actions to CHIs and other
cultural professionals.

In other words, the approach to the continuation of the work is following two interconnected paths:

e The expansion and continuation of the EUreka3D Data Hub;
e The delivery of support services for high-quality 3D digitisation to the CH community;
® The creation of dedicated open-source communities around the Eureka3D-XR tools.

5.1 CONTINUING THE EUREKA3D DATA HuB

The EC Recommendation of November 2021 for 3D digitisation of cultural heritage, pushing for mass
digitisation of at-risk monuments and sites by 2030 and the creation of a shared data space, supported by
initiatives like “Twin it!” and projects like EUreka3D-XR, has been showing slow progress: according to a
recent report that assesses the progress as of November 2023, Member States are currently very much
behind schedule in meeting the ambitious 2030 targets, with ca. 16 million 3D digital assets still needed to
reach the target, which currently appear unrealistic. Nevertheless, a significant growth and acceleration in
the pace of CHIs for creating and sharing 3D content in Europeana is happening. This is the market segment

6 https://eureka3d.eu/wp-content/uploads/2026/03/EUreka3D-XR-D4.3-Sustainability-Plan-v1.pdf
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addressed by the EUreka3D Data Hub that offers a comprehensive solution for CHIs engaging in the
challenging experience of 3D digitisation.

With an appropriate and targeted communication and marketing campaign, possibly endorsed by a joint
effort with Europeana to support the EUreka3D Data Hub as a key tool for joining the data space with 3D
content, it is expected that more CHIs will come on board in the user community from all over Europe.
Thanks to an extensive promotion of the advantages that the EUreka3D Data Hub can provide to Cultural
Heritage organisations for the safe EU-based storage, management and sharing of 3D collections, a growing
user base for the services and tools has been developing beyond the group of consortium partners, with CHls,
technical and creative organisations, research groups and other types of content holders testing and using
the EUreka3D Data Hub for managing their 3D models.

Based on these observations, a basic market analysis was launched, in the form of a survey opened in Autumn
2025. The survey was shared in the networks of EUreka3D partners, to collect feedback from stakeholders to
support informed decision making: https://forms.gle/XniFvcMRobA8cmb16, and is kept open to additional

stakeholders. The collaboration with organisations who are not part of the project’s consortium is regulated
by a collaboration agreement with the project coordinator Photoconsortium. Following the end of the
project, the collaboration agreement will be maintained, in force of the Service Level Agreement already
established between Photoconsortium and EGI.

5.1.1 Twin it!

Of particular interest is the experience of the Twin it! campaign launched by Europeana and the European
Commission. Under Twin it! Part 1 (June 2023 — June 2024), the Ministries of Culture of the EU were invited
to liaise with their national cultural institutions to submit at least one 3D digitised heritage asset to the
common European data space for cultural heritage. Twin it! Part 1 was a campaign run by the European
Commission and the Europeana Initiative, under the auspices of the Swedish and Spanish Presidencies of the
EU, culminating during the Belgian Presidency. As of June 2025, the following Twin it! Part Il ran in partnership
with the European Commission, during the Polish, Danish and Cypriot Presidencies of the EU. Twin it! Part II
aimed to further support EU Member States in their 3D digitisation and preservation efforts, with a sharper
focus on how the digitised assets will be used, and implementing for the first iteration the new requirements
of the extended Europeana Data Model (EDM) that better accommodate the visualisation of 3D models in
Europeana, accompanied with more informative metadata.

As a data space supporting project, EUreka3D enabled the publication of 3D models for Twin it! Part Il from
various Member States, plus the UK, also in collaboration with national aggregators. The task proved slightly
more challenging than expected, requiring manual interventions on the datasets produced in the EUreka3D
Data Hub, to accommodate all the requirements (in terms of structure and in terms of information). A close
collaboration between EGI, PHC and EF was needed to ensure the correct application of the extensions and
quality cross-checks on the metadata, also challenged by the deadline of the Twin it! Part Il celebration event
set on 12th May 2026, where the models would have been presented officially.

The models published by using the EUreka3D Data Hub and implementing the EDM extensions are the
following:

® Saint Neophytos Enkleistra (Cyprus)
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Magic Lantern (Spain)
Archaeological site of Delos (Greece)

Coach of Philip Il (Portugal)
Monument to Veldzquez (Spain)

Lootsi cog (Estonia)
1989 Banner “Free Elections!” (Germany)

Robe a I'anglaise (Belgium / Flanders)

Puerta de Alcala (Spain)

Transito de la Magdalena (Spain)

Double statue of the princesses Luise and Friederike of Prussia (Germany)

Lambousa fishing trawler (Cyprus)

18th century wreck (Estonia)

Beethoven’s Viola (Germany)

Guildhall of London (UK) as extra record

On the 12th of May 2026, the high-level political closing event took place at the prestigious Schuman Room
at Berlaymont building in Brussels, co-organised by the European Commission and Europeana Foundation,
where the Ministries of Culture of EU Member States were invited to showcase the national cultural heritage
objects that were published in the campaign. The event included a fair with booths, where the EUreka3D-XR
project was also featured.

The campaign concluded with Hackit!4EU, a dedicated hackathon on 27 — 28 May 2026 in Limassol, hosted
by the Cyprus University of Technology - UNESCO Chair on Digital Cultural Heritage as part of the Digital
Heritage Summit 2026, where the final event of EUreka3D-XR project also took place. In line with the
campaign’s focus on reuse, the event brought together creatives, developers, students, educators,
researchers, and cultural heritage and tourism professionals to explore innovative and imaginative ways to
reuse the collected 3D assets.

5.1.2 The new tender for the continuation of the data space for cultural heritage

On 8th of May 2026, the official call for the Data Space tender’ was published, to advance and expand the
deployment of the common European data space for cultural heritage. It will continue the work carried out
under the current contract, and will have a duration of 48 months.

The consortium led by Europeana Foundation, that includes Photoconsortium among the partners,
submitted a proposal that is under evaluation at the time of writing. On the basis of the excellent results
achieved in the frame of the Twin it! Part Il campaign, as part of the activities that maintain and expand the
services and tools supporting the data space and Europeana aggregation infrastructure, the EUreka3D Data
Hub is included in the offer submitted to EC.

7 https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/tender-details/1f9e0b67-
4293-4d70-a38f-502605c5aacc-CN?isExactMatch=true&order=DESC&pageNumber=1&pageSize=50&sortBy=startDate
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This means that, in case of approval of the offer, a ‘symbolic’ funding opportunity would be available to
support the development of the EUreka3D Data Hub; in such case, already during the first year of the tender
it will be invested to upgrade and upscale the infrastructure and workflow for metadata preparation in the
new EDM, thus avoiding the need for manual interventions on the datasets and offering an improved
experience to content providers in the process of Europeana aggregation and publication.

5.2 CONTINUING THE EUREKA3D COMPETENCE CENTRE

The EUreka3D Competence Centre identifies the following areas of action:

e To consult, train, skill, educate, research, innovate and support any local and/or international
organisation(s) in the area of 2D / 3D and Audio-Visual digital Data Acquisition in Cultural Heritage,
To provide digitisation services (implementation and data acquisition)

To verify the quality of digitisation results (consulting and studies)
To transform point clouds to 3D models

To organise capacity building events and to produce learning resources (education and VET)

The EUreka3D Competence Centre will also collaborate with Photoconsortium in its role of Europeana
accredited aggregator and with the other partners in their role of technical providers, on the basis of specific
agreements, to facilitate and support the exploitation of the project’s results, with particular regard to:

® Leverage the EUreka3D Data Hub and its data (storage, archiving, computing services, AAl, 3D viewer)
Aggregate contents to Europeana, ECCCH and other emerging data spaces
Respond to requests of customisation for the EUreka3D-XR tools
Support the creation of new XR scenarios

Participate jointly in new research projects

The discussions about the continuation of services provided in the EUreka3D initiative developed and
progressed in the course of the entire project, evolving in time as new considerations emerged. There is a
consensus on few key principles:

Principle 1: The EUreka3D Competence Centre is a spin-off initiative by the partners in EUreka3D and
EUreka3D-XR projects, interested to bring to market a suite of services and tools tailored at CHIs who are
challenged in the 3D digitisation of collections, sites and monuments.

Principle 2: The EUreka3D Competence Centre aims to continue the activities of EUreka3D (i.e. EUreka3D and
EUreka3D-XR projects) in the domain of high-quality 3D digitisation of tangible cultural heritage, with
participation of the consortium partners in the areas that are of their interest, based on mutual agreements.

Principle 3: Sustainability of the EUreka3D Competence Centre cannot be based solely on the availability of
EU Funding. It should rely on its own business plan and governance model, covering the costs that are
incurred by the partners in the operations with a fair remuneration that grants the continuation and
expansion of the activities.
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5.2.1 Governance model and administration
The creation of a spin-off legal entity, eventually founded under the initiative of partner CUT, proved to be a

feasible way to implement the EUreka3D Competence Centre. In this light, mutual agreements to be defined
ad hoc for the EUreka3D Competence Centre can be established between partners.

The new company recently founded in Cyprus, named Memory Twin ltd, will run the administrative structure
to support the operations of the EUreka3D Competence Centre, by emitting and receiving invoices pertaining
to the planned consultancy services.
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CONCLUSIONS

This deliverable illustrates the methodology and findings for the impact assessment effort which back-ended
all the activities of EUreka3D-XR project. It also demonstrates that EUreka3D-XR didn't only develop XR tools,
but it developed an ecosystem in which tools, demonstration scenarios, capacity building activities and
community engagement continuously reinforced one another, ultimately strengthening the European
capacity to create, reuse and sustain high-quality 3D and XR cultural heritage.

During the life of the project a flow of knowledge and learning was created and assessed, combining inputs
and feedback from project partners and external stakeholders engaged with the project’s results, and
supervised by the Advisory Board. This knowledge has been flowing continuously into the Capacity Building
Programme, engaging professional users, cultural heritage networks and international partnerships, thus
contributing to the project knowledge base, which will remain an important part of the continuation and
sustainability of the project beyond the end of the funding period, to be leveraged by project partners for
further development and possible new actions.

The project overall faced challenges linked to the short duration (18 months) compared to its ambitious goals,
and while the objectives were reached and expected outcomes delivered, it must be acknowledged that
many of the impact areas and behavioural changes triggered by the project would be carried and applied by
stakeholders in the future.

The role of the EUreka3D initiative (EUreka3D project in 2023-2024 and EUreka3D-XR project in 2025-2026)
in supporting the common European data space for cultural heritage remains linked to creating the
conditions (technical, infrastructural, and intellectual conditions) for enabling cultural professionals and
institutions continue the journey in innovation and digital transformation, by accessing tools, resources,
inspiration and demonstration.
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ANNEX 1: OVERVIEW OF THE CAPACITY BUILDING ACTIVITIES
e Tit Hybrid/online/on |Participants and post-
ate itle
site/external event viewers
27-2-2025|EUreka3D-XR: XR Applications for Cultural Heritage On site 20
27-2-2025Kick off in Pisa Hybrid 60
4-3-2025|First internal workshop at Bibracte On site 10
9-4-2025 |4th International Conference TMM-CH External n/a
Photography and archives: discovery, technology and
29-5-2025] . g. Phy y &Y Hybrid 120
innovation
2-6-2025 [EGI Conference 2025 External n/a
11-6-2025|EUreka3D-XR at the Europeana Conference 2025 External n/a
8-7-2025[Focus group 1 - internal Online 20
25-8-2025|CIPA 2025 External n/a
8-9-2025 [ Digital Heritage 2025 External n/a
9-9-2025|ITADATA External n/a
Reimagining culture in 3D and XR .
26-9-2025 . . s . Hybrid 207
A hybrid capacity building event in Brussels
9-10-2025 |Europeana Aggregators Forum 2025 External n/a
11-10-2025 12- , )
French Science Festival External 90
10-2025
15-10-2025|Europeana Aggregators Forum Autumn 2025 External n/a
25-10-2025|Beyond Borders Hackathon External n/a
28-10-2025|International Archives Congress External n/a
31-10-2025|Focus group 2 - internal + advisory board Online 20
4-11-2025[CHNT30 Conference in Vienna External n/a
Driving digital transformation in Cultural Heritage .
19-11-2025 e . . Online 1956
Institutions: An Online Training Programme
Driving digital transformation in Cultural Heritage .
26-11-2025 e . . Online 487
Institutions: An Online Training Programme
PREAC training Archaeol d le: how d
1-12-2075 g TC. aeology and young people: how do On site 40
you show the invisible?
Driving digital transformation in Cultural Heritage .
3-12-2025 L . . Online 3504
Institutions: An Online Training Programme
15-1-2026|Public Domain Day 2026 External n/a
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21-1-2026(3D-4CH Winter School External n/a
28-1-2026 |Pilot demonstration event in Girona Hybrid 102
28-1-2026|Workshop Al 3D Builder in Girona On site 20
Internal interviews with developers to assess the .
01-02-2026 . o Online n/a
perceived sustainability
4-3-2026 |Europeana Aggregators’ Forum Spring 2026 External n/a
Demo of the EUreka3D Data Hub at the Europeana
5-3-2026 External 40
Aggregators Forum
18-03-2026 | Immersive Heritage Conference 2026 External n/a
Guest talk for postgraduate students 'Cultural studies' at )
19-3-2026 On site 10
KULeuven
23-3-2026| Al for 3D Digital Twins in Cultural Heritage External n/a
Testing the AR Tour Builder and AR Tour Experience )
30-3-2026 . On site 16
tools at Bibracte
Testing the AR Tour Builder and AR Tour Experience )
4-4-2026 . On site 4
tools at Bibracte
Introduction of the XR toolkit and Data Hub for meemoo )
20-4-2026 On site 55
staff
22-4-2026|The lifecycle of 3D data | Online 91
30-4-2026|The lifecycle of 3D data Il Online 90
Workshop(s) on 3D digitisation, preservation and reuse .
5-5-2026 . ] On site 15
scenarios for partners in the meemoo network
8-5-2026 |CEPIC 2026 External n/a
12-5-2026|Twin it! High level political closing External n/a
21-5-2026(2and3D Photography 2026 External n/a
Demonstration event with High level stakeholders in )
24-5-2026 On site n/a
Paphos
25-5-2026|Advisory Board Focus Group 3 On site 2
25-5-2026|Digital Heritage Summit Hybrid 323
04-06-2026 [High level stakeholder visit to Paphos On site
13-6-2026 14-6- . . . .
2026 EUreka3D-XR project at the Archaeology Village in Paris |External 300
Navigating Al, Authenticity and Ethical Challenges in .
26-6-2026 . . Hybrid 63
Heritage Collections.
From 3D scanning to in-situ augmented reality .
6-7-2026 Hybrid 25

experiences
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in July / pending |AR Tour Builder tool familiarisation workshop Online

18-7-2026 19-7- |EUreka3D-XR project at the Arverniales (Gallic

: . . External
2026 Archaeology Festival at the Gergovia Oppidum)

30-7-2026 |Demonstration of the Saint Barbara scenario in Girona |On site

10-11-2026 |Europeana Project Month 2026 External n/a

TOTAL 7708
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ANNEX 2: OVERVIEW OF THE CAPACITY BUILDING RESOURCES

Name

Learning goals

Translation of 3D Digitisation

Guidelines: Steps
to Success

Understand

The learner can explain the opportunities and challenges of 3D/XR for cultural
heritage.

Apply

The learner is able to approach the guidelines and good practices for 3D
digitisation and apply them in the (digital) context of their own organisation.
Create

The learner is able to create high quality 3D models based on the guidelines from
EUreka3D.

Online course on the EUreka3D
digitisation guidelines published
in the Europeana Learning
Platform

Understand

The learner is able to explain the opportunities and challenges of 3D/XR for
cultural heritage.

Apply

The learner is able to approach the guidelines and good practices for 3D
digitisation and apply them in the (digital) context of their own organisation.
Create

The learner is able to create high quality 3D models based on the guidelines from
EUreka3D.

Online course ‘Introduction to XR

for Cultural Heritage’ published
in the Europeana Learning
Platform

Explain the concept of Extended Reality (XR); distinguish between Augmented
Reality (AR), Mixed Reality (MR), and Virtual Reality (VR);

Describe how XR can support preservation, accessibility, education,
interpretation, engagement, research, and other cultural heritage objectives;
Identify the main components of the EUreka3D-XR ecosystem; Explain the role
of the EUreka3D Data Hub and the EUreka3D-XR Toolbox within the EUreka3D-
XR ecosystem; Describe the capabilities of the five EUreka3D-XR tools; Identify
the purpose of the main EUreka3D-XR tools and when to use them;

Recognise how different combinations of tools address different cultural
heritage challenges.

Online course ‘Planning and
Delivering XR Projects for
Cultural Heritage’ published in
the Europeana Learning Platform

Define the goals, objectives, and scope of an XR project; Identify audiences and
design user-centred XR experiences;

Select appropriate XR technologies, devices, and tools;

Plan resources, stakeholders, risks, and constraints;

Design, prototype, and test an XR experience;

Prepare a project for publication, dissemination, and launch; and

Develop a long-term sustainability plan for maintenance, updates, and
institutional continuity.

Glossary on XR/VR/AR/MR and
other relevant terms: integrated
in the blogs and online courses
on the Europeana Learning
Platform

Remember
The learner is able to name and define key concepts of 3D and XR technologies
relevant to cultural heritage.
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EUreka3D Data Hub Content
Provider Handbook

+
Video tutorial of the EUreka3D
Data Hub

Apply
The learner is able to connect to the EUreka3D Data Hub to store, manage and
give access to their datasets.

Documentation on intellectual
property and copyright for the
reuse of 3D datasets

Analyse
The content user is able to select relevant content based on their needs and goals.

Technical documentation and
video resources on all tools in
the EUreka3D-XR toolbox

+

User manuals for all tools in the

EUreka3D-XR toolbox

Apply

The learner is able to explore the open source XR tools created in this project.
Evaluate

The learner is able to compare the advantages and disadvantages of each of the
XR tools, depending on the heritage context and project.

Create

The learner is able to design a prototype XR experience with one of the tools.

Editorials and blogs

Understand

The audience is able to explain the opportunities and challenges of 3D/XR for
cultural heritage and to summarise the insights from the editorials

Apply

The audience is able to share and apply the gained knowledge in their
professional context.

Case study: Girona, Bibracte,
Cyprus

Understand
The audience is able to explain the opportunities and challenges of 3D/XR for
cultural heritage.

The audience is able to describe the impact of the use case scenarios.
Evaluate

The audience can reflect on how the approach in the use case scenarios could
apply to their own professional context.

Guidelines: how to use 3D
models and XR experience in
education?

Understand

Teachers know how to integrate 3D/XR in their teaching.

Apply

Teachers can plan lessons based on the provided guidelines, tools and models.

Open Educational Resources
(OER) about XR technologies

Understand

The audience can identify 3D and XR resources that are suitable for students.
Apply

The audience uses the materials provided to enhance activities and learning.

Final booklet

Understand
The audience understands and can communicate the outcomes of the EUreka3D-
XR project to others.

Recordings of the capacity

building events published on the

EUreka3D-XR website and
YouTube channel

Understand

The participant can summarise the objectives of the EUreka3D-XR project and
the tools and scenarios that will be developed.

The participant is able to explain the opportunities and challenges of 3D/XR for
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cultural heritage.

Apply
The participant can put the lessons learned and guidelines to use in their own

professional context.
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ANNEX 3: OVERVIEW OF EDITORIALS AND BLOGS

Editorial Website Type of Editorial PulbicationDate
EUreka3D-XR Data space website Project page January 2025
EUreka3D-XR: XR Applications for Cultural
Heritage Europeana Pro Events page February 2025
Photography and archives: discovery,
technology and innovation Europeana Pro Events page May 2025
Where to find capacity building and other
events from the EUreka3D-XR project Data space website News post May 2025
XR in cultural heritage: AR, MR and VR
explained Data space website News post June 2025
Reimagining cultural heritage in 3D and XR |Europeana Pro Event June 2025
History of the Girona walls Europeana.eu Story September 2025
Driving digital transformation in cultural
heritage institutions Europeana Pro Event September 2025
Demonstration event of EUreka3D-XR tools
and pilots Europeana Pro Event October 2025
History of Saint Neophytos Europeana.eu Story December 2025
Rapturing frescoes Europeana.eu Gallery December 2025
Develop new skills and build capacity for 3D
in 2026 with EUreka3D-XR Data space website News post January 2026
Digital Cultural Heritage in the Era of Al and
Extended Reality Europeana Pro Event January 2026
Heroines of Santa Barbara Europeana.eu Story March 2026
The historical walls of Girona Europeana.eu Gallery March 2026
The hidden side of Bibracte Oppidum
(Gallery) Europeana.eu Gallery April 2026
An archaeological field school (gallery) Europeana.eu Gallery April 2026
A large Roman house( gallery) Europeana.eu Gallery April 2026
A Gaulish pub“c space (ga”erv) Europeana.eu Gallery Aprll 2026
Use the EUreka3D-XR Toolbox to transform
2D and 3D digital collections into XR
storytelling Data Space News post May 2026
Looking back at the EUreka3D-XR project’s |Data space website News post May 2026
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https://www.dataspace-culturalheritage.eu/projects/eureka3d-xr
https://pro.europeana.eu/event/eureka3d-xr-xr-applications-for-cultural-heritage
https://pro.europeana.eu/event/eureka3d-xr-xr-applications-for-cultural-heritage
https://pro.europeana.eu/event/photography-and-archives-discovery-technology-and-innovation
https://pro.europeana.eu/event/photography-and-archives-discovery-technology-and-innovation
https://www.dataspace-culturalheritage.eu/en/news/where-to-find-capacity-building-and-other-events-from-the-eureka3d-xr-project
https://www.dataspace-culturalheritage.eu/en/news/where-to-find-capacity-building-and-other-events-from-the-eureka3d-xr-project
https://www.dataspace-culturalheritage.eu/en/news/xr-in-cultural-heritage-ar-mr-and-vr-explained
https://www.dataspace-culturalheritage.eu/en/news/xr-in-cultural-heritage-ar-mr-and-vr-explained
https://pro.europeana.eu/event/reimagining-cultural-heritage-in-3d-and-xr
https://www.europeana.eu/stories/the-historical-walls-of-girona
https://pro.europeana.eu/event/driving-digital-transformation-in-cultural-heritage-institutions
https://pro.europeana.eu/event/driving-digital-transformation-in-cultural-heritage-institutions
https://pro.europeana.eu/event/demonstration-event-of-eureka3d-xr-tools-and-pilots
https://pro.europeana.eu/event/demonstration-event-of-eureka3d-xr-tools-and-pilots
https://www.europeana.eu/stories/saint-neophytos
https://www.europeana.eu/galleries/24450
https://www.dataspace-culturalheritage.eu/en/news/develop-new-skills-and-build-capacity-for-3d-in-2026-with-eureka3d-xr
https://www.dataspace-culturalheritage.eu/en/news/develop-new-skills-and-build-capacity-for-3d-in-2026-with-eureka3d-xr
https://pro.europeana.eu/event/digital-cultural-heritage-in-the-era-of-ai-and-extended-reality
https://pro.europeana.eu/event/digital-cultural-heritage-in-the-era-of-ai-and-extended-reality
https://www.europeana.eu/en/stories/the-heroines-of-santa-barbara
https://www.europeana.eu/en/galleries/25781-the-historical-walls-of-girona
https://www.europeana.eu/en/galleries/26713-the-hidden-side-of-bibracte-oppidum-burgundy-france
https://www.europeana.eu/en/galleries/26713-the-hidden-side-of-bibracte-oppidum-burgundy-france
https://www.europeana.eu/en/galleries/26714-an-archaeological-field-school-domus-pc-2-at-the-bibracte-oppidum-burgundy-france
https://www.europeana.eu/en/galleries/26710-a-large-roman-house-domus-pc-1-at-the-bibracte-oppidum-burgundy-france
https://www.europeana.eu/en/galleries/26711-a-gaulish-public-space-the-pc-15-terrace-of-the-bibracte-oppidum-burgundy-france
https://www.dataspace-culturalheritage.eu/en/news/use-the-eureka3d-xr-toolbox-to-transform-2d-and-3d-digital-collections-into-xr-storytelling
https://www.dataspace-culturalheritage.eu/en/news/use-the-eureka3d-xr-toolbox-to-transform-2d-and-3d-digital-collections-into-xr-storytelling
https://www.dataspace-culturalheritage.eu/en/news/use-the-eureka3d-xr-toolbox-to-transform-2d-and-3d-digital-collections-into-xr-storytelling
https://www.dataspace-culturalheritage.eu/en/news/eureka3d-xr-exploring-cultural-heritage-through-3d-digitisation-and-xr-experiences
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events and capacity-building activities

EUreka3D-XR: exploring cultural heritage

through 3D digitisation and XR experiences |Data space website News post June 2026
EUreka3D and Twin it Europeana.eu Gallery June 2026
Gallery of new 3D objects ingested through

EUreka3D-XR Europeana.eu Gallery July 2026
The hidden side of Bibracte - How

augmented reality reveals invisible Iron Age

heritage Europeana.eu Story July 2026
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https://www.dataspace-culturalheritage.eu/news/eureka3d-xr-exploring-cultural-heritage-through-3d-digitisation-and-xr-experiences
https://www.dataspace-culturalheritage.eu/news/eureka3d-xr-exploring-cultural-heritage-through-3d-digitisation-and-xr-experiences
https://www.europeana.eu/galleries/27310-e-ureka-3-d-and-twin-it
https://www.europeana.eu/en/galleries/27622-new-3-d-objects-ingested-through-e-ureka-3-d-xr
https://www.europeana.eu/en/galleries/27622-new-3-d-objects-ingested-through-e-ureka-3-d-xr
https://www.europeana.eu/en/stories/the-hidden-side-of-bibracte
https://www.europeana.eu/en/stories/the-hidden-side-of-bibracte
https://www.europeana.eu/en/stories/the-hidden-side-of-bibracte
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ANNEX 4: REFLECTION REPORTS BY ADVISORY BOARD
MEMBERS

Two members of EUreka3D-XR Advisory Board, Isto Huvila and Monika Hagerdorn-Saupe attended the full
round of events of the EUreka3D Final conference, invited by the project coordinator with travel
reimbursement. Both of them provided a post-event reflection report that is provided below.

4.1 REFLECTION REPORT BY ISTO HUVILA

Agios Neophytos Case as a powerful demonstrator and case for ecosystem thinking

The VR/XR reconstruction of the Agios Neophytos cave was an impressive piece of work, and the close
collaboration with the monastery to make the 3D model as authentic as possible — from the community's
own perspective — gave it a credibility that purely technical reconstructions often lack. The user interface of
the virtual and XR systems were easy to use and followed established UX conventions, though it is worth
noting that those very conventions sometimes broke the immersion the experience is meant to create.
Therefore, the future work might enquire into how to develop the UX conventions in immersive heritage
works. My main reflection is that systems like this still live in isolation. The pressing question for the next
phase is not how to build one more excellent model, but what contextual ecosystem it belongs to: how do
we link content produced in Girona with that produced in Cyprus, and ultimately connect cultural heritage
across sites and collections? This is fundamentally ecosystem thinking, and it should shape design decisions
from the outset rather than being retrofitted later.

From outputs to durable processes

EUreka3D-XR has had the rare privilege of working across two consecutive projects, something current
funding schemes rarely permit. That makes it all the more important to think about how to make not only
the individual outputs last, but the processes and practices behind them, and how those outputs can be
reused in future work. Designing a framework that lets the consortium continue its work will require real
investment and will not be easy, but it could ultimately benefit every partner. In this respect the announced
competence centre is a critical step and keeping the momentum is crucial for the results of the two projects
to live on and develop. This connects to a sustainability concern that runs deeper than the usual debate over
storage ownership. Much data is still held locally for understandable reasons (it is easy, fast, and flexible, and
it lets people work in their own way) but when ingestion into shared infrastructures is treated only as a final
step for "finished" datasets, there is a serious risk that data never follows the standards needed to be
ingested at all. We also discuss where data is stored far more than the storage media and technologies
themselves. Their safety, longevity, and how they can be migrated to new formats, and how they reusable in
the future remains open. The same applies to the file formats used in tours, AR, and VR — are they
sustainable in the long term, and who keeps the easy-to-use tools updated for heritage professionals?

Paradata, viewers, and digital things in their own right

As Antonella Fresa noted at the ENA meeting, 3D documentation is genuinely complex. Stakeholder
requirements, equipment, practices, settings, and software processing all shape the final result, which is
exactly why project planning and paradata are so important. Sorin Hermon made a related and crucial point
by underlining that we need to document why we call something a "Byzantine church,". Besides sharing our

Grant Agreement n. 101174054 55



Co-funded by
the European Union

ElﬁEKA XR

raw data (as far as it makes sense to call any data raw) and explaining what we did in technical sense, we
must document how we turned our observations to specific pieces of information (that is what we have
referred to as knowledge representation/making paradata) and why and how we organised the information
as we did (knowledge organisation paradata).® Knowledge graphs, possibly generated with Al from spoken
descriptions, are promising here, but we have to decide deliberately what knowledge must be present, and
which methods make our work understandable and repeatable by others. Dominik Lengyel's argument that
we need multiple perspectives to communicate the different facets of our work resonated strongly, as did
the proposal that we need paradata curators — much as exhibitions have artistic curators. More broadly, we
should take the informational digital things we produce seriously in their own right, not merely as copies of
digitised originals, and treat virtual worlds as environments with their own logics.

Systemic picture

The TwinIT! panel emphasised the structural challenges of scaling from pilots to accelerated, high-quality
digitisation, and the recurring need for concrete Al use cases. Ines Vodopivec flagged also usefully the data
problem that LAMs, museums in particular, are often reluctant to 3D-digitise fearing lost visitors. Al factories
such as the Greek PHAROS promise free services and open data to the sector, but we should ask also what
happens if that openness does not materialise. Collaboration is quite obviously essential. Data spaces and Al
factories need to talk to each other, and LAMs that are almost always absent from these discussions, must
be brought in, with data spaces acting as the connecting layer. The viewer question captures what is at stake.
We can build a European viewer, but it is hardly sustainable if it materialises as a closed system. If we look at
successful viewers of other types of computer files, they are seldom the ones that are the only alternatives
out there. Therefore, it would be perhaps important to have a European viewer but a one that is an
alternative to other viewers rather than something that tries to be completely unique. We need data
standardised enough that multiple viewers can work with it. Aggregators and organisations like
Photoconsortium and AI4LAM may have a real role here in supporting responsible Al-readiness and
demonstrating which actions succeed.

Closing thought

The work showcased at the Digital heritage summit has implications well beyond providing public access to
3D-digitised heritage even if it remains a key rationale and selling point of why this work is done. Much more
emphasis should be placed on how measuring and documenting a heritage site lets us see how it changes
over time, contributing to much more beyond the preservation of the physical monument itself, like
monitoring of climate change, geological transformation, development of food systems, societies and far
beyond. Heritage is not an isolated area of research and practice but quite literally a repository that contains
underpinnings of what happens at the present and in the future in the society as whole. It contains keys to
interpret and contextualise what is pursued today as societal development goals, cutting edge research in
technology, sciences and medicine. The challenge now is to design for connection, continuity, and context so
that what we produce can be understood, reused, and sustained as ‘heritage’ not only as something limited
to heritage sector but truly as heritage of everything the mankind is engaged in.

8 Borjesson, L., Huvila, 1., & Skoéld, O. (2022). Information needs on research data creation. Information Research, 27(Special Issue), isic2208.
https://doi.org/10.47989/irisic2208; Bérjesson, L., Skéld, O., Friberg, Z., Lowenborg, D., Palsson, G., & Huvila, I. (2022). Re-purposing excavation
database content as paradata: An explorative analysis of paradata identification challenges and opportunities. KULA: Knowledge Creation,
Dissemination, and Preservation Studies, 6(3), Article 3. (Sweden). https://doi.org/10.18357/kula.221
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4.2 REFLECTION REPORT BY MONIKA HAGEDORN-SAUPE

Dear Antonella, dear Marinos,

| would like to thank you for the possibility to participate at the final event of Eureka3D-XR. | am very
impressed by the results you could achieve in the project — more than what could be expected in the
beginning.

With my longterm experience in museology and especially in Documentation of Cultural Heritage | would like
to stress that your approach of focusing on the relevance of paradata has been absolutely convincing. To
ensure that 3-D representations of historic monuments and cultural heritage objects are true representations
and not just phantasy, it is absolutely necessary to include information on why and how the 3D
representation has been created.

Your best practices examples in your project are very clear and convincing. A highlight was especially to see
the Hermitage (enkleistra) of Saint Neophytos during the conference in Cyprus. Being able to see the original
cultural heritage site in situ and compare with the 3D representation, and experience it in XR was absolutely
gorgeous.

Your EUreka3D-XR tools (AR Tour Builder, AR Tour Experience, Al 3D Builder, 3D XR Studio and Avatar Builder
with their documentation (manuals and video tutorials)) are indeed needed so that Cultural Heritage
Institutions will be able to use their digital collections and create XR-applications. Within your project you
cover the whole workflow from the plan for developing a 3D-XR experience, the tools necessary for doing it
and with the data hub the possibility to make it available to those interested in using it.

| very much hope that the results of the project will be widely used and the infrastructure will be available to
many Cultural Heritage Institutions.

Thank you again for giving me the chance to follow your project closely.
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