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Chapter 10
3D Content in Europeana: The Challenges 
of Providing Access

Kate Fernie

Abstract Europeana is an online platform that provides access to millions of items 
of digital content from Europe’s museums, galleries, libraries, archives and research 
institutions. Although 3D documentation has become more common in recent years, 
the majority of the content accessible via Europeana comprises of images and text 
documents. This chapter describes the context and general challenges of making 3D 
content accessible online, and the specific challenges for Europeana. The creation 
of highly accurate 3D models of monuments, buildings and museum objects has 
become more widespread in research, conservation, management and to provide 
access to heritage for education and tourism. Yet this is still a developing field and 
organisations that are commissioning 3D media need to make a series of choices on 
the type of content that is created, how it will be visualised online and for which 
users. The challenges of storing and providing access to this content include the 
multiplicity of content types and formats, the technology requirements and limita-
tions faced by different audiences, and issues such as low standardisation, the com-
plexity and volumes of data involved, interoperability, and lack of metadata. 
Working collaboratively in developing standards for 3D content formats and meta-
data will increase interoperability, improve access, storage and preservation of 
3D media.

Keywords 3D · Digital cultural heritage · Europeana

10.1  Introduction

Digitising cultural heritage to generate 3D models of objects, monuments, buildings 
and urban centres has become more common in recent years. Technologies for  
modelling the real world in 3D are being used in research, conservation, building 
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management and by cultural institutions to democratise access and to reach new 
audiences for education, tourism and creativity. There are several aspects to this 
endeavour. Creating high quality representations of three-dimensional objects 
which capture their shape, colours and textures accurately, and rendering 3D con-
tent in a meaningful way are important. Another aspect, the focus of this article, is 
delivering 3D content over various platforms and operating systems in ways that are 
readily accessible to the general public.

10.2  Europeana

Europeana is Europe’s digital cultural platform and allows users to search for cul-
tural resources from institutions and organisations across Europe. Launched by the 
European Commission on 20 November 2008, Europeana currently provides access 
to over 58 million digital objects including art, music, sound, images of historic 
buildings and sites and a budding collection of 3D content.

Thousands of European archives, libraries and museums work with Europeana to 
bring their digital collections to users. The content is digitised and published online 
by the institutions on their websites who then share metadata descriptions of the 
content with Europeana in the standard Europeana Data Model (EDM) format. 
Working with tens of thousands of institutions means that standards, protocols and 
formats are fundamental to Europeana, which strives to offer end-users easy and 
immediate access to the content. For images and text files standardisation of formats 
and their support on the web means that Europeana’s main focus is on encouraging 
institutions to publish high resolution content with a direct link to the files in their 
metadata, which allows users to view content discovered in Europeana on their 
devices (Scholz 2019). For audio, video and 3D content users need to be able to play 
the content to have a full experience, which means either publishing the content in 
formats that can be played in a web browser or delivering the content in a media 
player that is embeddable using standard protocols. But delivery is not the only 
challenge as the volume of data that is being served up (especially for video and 3D) 
means that the robustness and connectedness of the playout service are relevant fac-
tors in terms of the user experience.

10.3  3D Content in Europeana

In January 2019 a Europeana network association task force was established with 
the aim of increasing the support for 3D in Europeana and its availability for users. 
It is worth emphasising that Europeana works with a very broad range of institu-
tions – from major national museums, libraries and research institutions to small 
site museums. There are experts in 3D digitisation in Europeana’s network, but for 
many in the network 3D is still new. Organisations beginning 3D projects are 
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making a series of choices about how the content is captured, visualised and made 
accessible to users. A relatively small number of 3D models had been made avail-
able via Europeana by the start of 2019. A review found this content offered users a 
variable user experience, with some 3D objects that could be interacted with online 
and models available for download not readily distinguished from simple images or 
videos of 3D content.

An important aim of the task force was to inform, support and encourage organ-
isations which are creating 3D content, and to offer better guidance on the avail-
ability of more functional 3D content for Europeana’s users to discover, explore 
and reuse.

10.4  Challenges of Providing Access to 3D Content Online

Until recently sharing 3D data over the internet was considered to be an unsolved 
need (Alliez et al. 2017). Various solutions existed but often required end users to 
install specific software on their computers to open the 3D file – either in the form 
of a browser plugin or a programme to be used to open a file download. The variety 
of software involved made this process inconvenient and annoying for users and 
represented a barrier to access. Why would a user download and install software 
simply to assess whether a 3D file was relevant and usable?

When providing access, a range of factors are important:

• The needs of different audiences
• The types of 3D content
• The technology requirements and limitations (of content and audience)
• The formats of 3D content
• Sharing 3D data over the internet.

10.4.1  Audiences for 3D

Knowing the audience is also important when providing access to 3D content. If we 
consider five categories of audience:

• Scholars and researchers creating and reusing 3D datasets in their research
• Educators and students using 3D content to meet learning objectives
• Museums creating virtual exhibitions and facilitating user engagement
• Professionals who are creating and using 3D datasets in their work
• General users

It is clear that each of these audiences has their own interests, needs and require-
ments from 3D.  For example, researchers and professionals are more likely to 
require highly detailed, accurate 3D models that they can download and re-use in 
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Fig. 10.1 Recording the 
3D structure of one the 
internal tombs at Knowth, 
BrúnaBóinne using a 
terrestrial laser scanner. (© 
The Discovery 
Programme)

their own projects (Fig. 10.1 illustrates the capture of such detail). Teachers may be 
looking for good quality models for 3D printing or for lightweight models that their 
students can explore online. There are a broad range of user scenarios with some 
audiences looking for well-presented content that tells a story, while others look for 
scientific content that is made available online in services that allow users to mea-
sure and compare objects. While file downloads work for some audiences, most 
users benefit from being offered access to a lightweight version of a 3D model with 
enough metadata to allow them to assess the qualities of heavier weight versions 
being offered for download.

10.4.2  Types of 3D Content

There is a broad range of different types of 3D content that may potentially be made 
accessible via Europeana. The main types include:

• Content generated from images and measurements of real-world cultural heri-
tage objects, buildings, archaeological monuments and landscapes.

• 3D radiological imaging, magnetic resonance and Computerised Tomography 
(CT) scanning of objects such as mummies

• Visualisations and virtual reconstructions, which may be based on real-world 
measurements, modelling projects and academic research to visualise an object 
in its original context and setting

• Historic Buildings Information Models produced for buildings management
• 3D models produced for games, which use programming techniques to generate 

scenes and interactions as a player moves through the model
• 3D artworks which can range from animations depicting dances and the intan-

gible heritage, to hyper-realistic drawings and models.

Archaeology is well represented among these content types. Each has its own char-
acteristic workflow, which often involving specific equipment, standards and 
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Fig. 10.2 Saint Salvator abbey and landscape. (© Visual Dimensionbvba)

formats. Take for example the difference between scanning a biological object (such 
as a mummy or a skull) using medical imaging techniques and scanning a large 
historic building using 3D laser scanners. Or the difference between the methods 
and techniques used for recording an excavation of an archaeological site in 3D and 
those used to visualise a reconstruction of the site at a previous time (see for exam-
ple Fig. 10.2). This is one of the reasons why capturing metadata about the process 
of creating 3D content is important. Metadata is as vital in understanding the quality 
and accuracy of what is depicted, as it is in helping users to discover 3D content.

10.4.3  Technology Requirements and Limitations

One of the factors that affects people’s ability to access 3D content is the hardware, 
software and connectivity that is available to them. Different audiences operate in 
very different technical environments for example:

• Professionals/specialists have access to high-powered workstations equipped 
with specialist software and the processing power needed for highly detailed 
3D models.

• Researchers may have access to high-powered computers in their labs but use 
different modes of access at home and different again in the field.

• General users are accessing 3D content via home computers with standard inter-
net connections or by using on mobile devices.

• Educators and museum professionals generally access content via their organisa-
tion’s network infrastructure using standard computers rather than high-powered 
workstations.
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There can be other factors that restrict people’s access to content, for example:

• Restrictions on software downloads. Many organisations restrict which software 
can be downloaded and installed on computers. But beyond this, when so much 
content opens and runs automatically within web browsers, users can be very 
reluctant to download and install software simply to view a file.

• Bandwidth. High resolution 3D content involves large volumes of data, which 
can be slow to access and/or download if users have weak network connections.

10.4.4  The Challenges of Interoperability, Usability 
and Sustainability

The range of different working environments and all this implies in terms of the 
methods, equipment and software that are being used in 3D projects means stan-
dardisation is at a relatively low level for 3D. Few standards are recognised by the 
International Organisation for Standardisation (ISO) (the Web 3D consortium’s 
X3D standard and the Digital Imaging and Communications in Medicine DICOM 
standard are both ISO standards (Web3D Consortium n.d.; DICOM 2020)). There 
are some industry standards or common file formats (e.g. OBJ, PLY, DAE, STL and 
glTF) but many other proprietary formats are in use. Much 3D content is produced 
in formats that are specific to the software or equipment used.

This presents challenges for interoperability and usability from the perspective 
of both users and service providers. Users may find that they need to convert a file 
into a format that is supported by the software or service that they wish to use for 
their 3D project. Organisations developing services need to accommodate a lot of 
different file formats in use. A common approach adopted by organisations offering 
hosting services is converting files on import to a specified format. For example, 
Sketchfab supports conversion from more than 50 3D formats to the GL Transmission 
format (glTF) (Sketchfab n.d.). Software such as Blender provide routines for 
importing and exporting files in different formats. For end users, conversion to a 
common format can improve accessibility.

10.4.5  Sharing 3D Content Over the Internet

The number of different formats is related to the challenge of sharing 3D content 
over the internet. There are three main methods:

• Viewers
• File downloads
• Direct streaming
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The early approaches to sharing 3D content on the web almost all required the instal-
lation of specific plugins on users’ computers. In 2010, embedding 3D content in 
PDF documents offered a good solution to allow the broad public to view and interact 
with the content both online and offline (Pletinckx 2011). At that time the functional-
ity needed for 3D was fully supported by Adobe and the content could be activated 
within most web browsers. But the potential for security vulnerabilities mean that 
autoplay of 3D in PDF is now disabled by default and use of 3D PDF has declined.

The introduction of HTML5 and WebGL brought about a revolution (Alliez et al. 
2017). These days 3D content can be rendered directly on web pages. WebGL is the 
technology which allows Sketchfab (amongst others) to stream 3D content in real 
time to web browsers on a range of devices. 3DHOP, the 3D Heritage Online 
Presenter developed by CNR is another example of a software solution based on 
WebGL (Visual Computing Laboratory – ISTI – CNR 2020). 3D HOP allows high- 
resolution 3D datasets to be streamed efficiently and rendered for users. Available 
as an open-source download package, 3D HOP is available for installation by insti-
tutions (Potenziani et al. 2015). Potree is another example of open source software 
based on WebGl, in this case for rendering large point clouds (Schütz 2020).

WebGL is not the end of the story. Many museums and researchers are looking 
at 3D printing as a way of making their collections more accessible and for a range 
of purposes beyond education and outreach (Coates 2020). Once again specific 
methods, techniques and formats are involved. Projects and services such as “Scan 
the World” have emerged to make scans of archaeological objects, monuments and 
buildings available to download for printing (MyMiniFactory 2020).

The International Image Interoperability Framework (IIIF) is an important initia-
tive that is bringing together institutions and individuals with an interest in 3D 
together to discuss interoperability and open standards. Building on previous work 
which defined a framework for delivering very high-quality images, text and audio- 
visual content, the IIIF 3D initiative has future potential to unlock access to 3D 
content that is currently locked in bespoke, locally build applications (IIIF 2020).

10.5  Challenges for Europeana in Providing Access 
to 3D Content

Cultural heritage institutions are increasingly thinking about 3D digitisation of sites 
and objects. A recent report for the European Commission highlighted increased 
funding by EU Member States for digitisation including monuments, historic build-
ings and archaeological sites in 3D (European Commission 2019). The fire at Notre 
Dame cathedral in April 2019 stimulated interest in 3D digitisation for conserva-
tion, preservation and providing online access (Veyrieras 2019). Initiatives such as 
‘Digital Syria’ have also brought attention to the potential of 3D digitisation for 
preservation in conflict areas (Digital Syria 2019). Working with tens of thousands 
of institutions means that standards, protocols and formats are fundamental to 
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Europeana, which strives to offer end-users easy and immediate access to the con-
tent. More 3D content is being created, and more cultural heritage institutions are 
thinking about how to make this content accessible online.

10.5.1  Identifying Common Standards and Principles

For Europeana, which works with thousands of institutions, groups and individuals 
in making content available finding common ground is very important. Identifying 
principles and standards that are suitable for adoption by people who are creating 
3D content in different contexts can only help address the challenges of delivery, 
access and longer-term preservation.

The final recommendations of the 3D Content in Europeana Task force (Fernie 
et al. 2019) included encouraging the adoption of a set of common file formats by 
Europeana data providers and aggregators, and in this way increasing interoperabil-
ity, re-usability and longer-term preservation. The formats recommended were as 
follows: glTF, X3D, STL, OBJ, DAE, PLY and WRL plus DICOM (for radiography 
and computed tomography images) and IFC (for Building Information Modelling). 
This format recommendation was echoed in the basic principles published by the 
European Commission’s expert group on Digitisation and Cultural Heritage and 
Europeana (European Commission 2020).

Narrowing the range of formats should begin to help with the next challenge, 
delivery.

10.5.2  Enabling 3D Delivery with Europeana’s Platform

Europeana aggregates content that is hosted externally, usually in institutional 
repositories but sometimes on service platforms. A link within a Europeana meta-
data record directs users to the content which is made available:

• As a media file that can be viewed directly within an HTML page,
• Via a viewer that can be embedded within Europeana Collections, or
• Via an external web page

Some of the 3D media formats recommended can be rendered directly on an 
HTML5 web page, but much of the 3D content currently offered to Europeana is 
made accessible via viewers or media players.

In 2017 (Murphy and Europeana Foundation 2017) Europeana implemented the 
Sketchfab viewer within its platform. This development meant that cultural heritage 
institutions who, like the Discovery Programme, are uploading 3D models on 
Sketchfab (for example Fig.  10.3) could share the content with Europeana. 
Implementing the viewer meant that users were able to navigate the 3D content 
inside Europeana Collections for the first time.
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Fig. 10.3 Newgrange. (© Discovery Programme: https://skfb.ly/DwQo)

As different viewers serve different audiences and use cases, the 3D content task 
force recommended that Europeana should extend its capabilities by seeking to 
embed additional 3D viewers such as 3D HOP and the Smithsonian Explorer (Fernie 
et al. 2019).

Work within the IIIF 3D community raises the possibility of developments in 
standards, APIs and viewers which support 3D and interoperability between 2D and 
3D data.

10.5.3  Building Capacity, Adding New Content

Surveys of Europeana’s network of data partners and work by the European 
Commission’s expert group on Digitisation and Cultural Heritage and Europeana 
highlight the need to build capacity amongst cultural institutions. Whilst there is a 
lot of interest in 3D amongst museums and other cultural institutions, with the nota-
ble exception of archaeology and the built heritage, there is limited experience of 
3D digitisation. Developing training for cultural heritage institutions is a good way 
of increasing the amount of good quality 3D content and metadata that is made 
available to Europeana.

10.6  Conclusions

Improving on the means of delivery for 3D and increasing standardization is cur-
rently very topical. The fire at Notre Dame highlighted the challenges of re-using 
3D scans and models from past projects to create an integrated knowledge platform 
(Veyrieras 2019). Surveys of scholars in the field of Digital Cultural Heritage (e.g. 
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by the Friedrich-Schiller-Universität Jena in Germany) have identified 3D was an 
area of high demand concerning standardisation and policies. Work by Europeana’s 
3D content task force and the IIIF 3D community group highlight the interest from 
commercial, non-profit and academic sectors in developing 3D technologies and in 
standardization.

There is much potential and much work to be done before 3D content achieves 
the level of interoperability as still images with web platforms such as Europeana.

Acknowledgements Ina Blümel, German National Library of Science and Technology; Anthony 
Corns, The Discovery Programme; Thomas Flynn, Sketchfab; Roberto di Giulio, University of 
Ferrara; Ronald S. Haynes, University of Cambridge; Marinos Ioannides, Cyprus University of 
Technology; Franco Niccolucci, PIN; Jonathan Beck, Scan the World; Aurore Mathys, Royal 
Museum for Central Africa, Brussels; Vince Rossi, Smithsonian, Digitization Program Office; 
Chris Vastenhoud, Royal Museums of Art and History, Brussels; Ad Pollé, Europeana; Kathryn 
Cassidy, Trinity College Dublin and Digital Repository of Ireland; Stephan Bartholomei, German 
Digital Library; Marco Medici, University of Ferrara; Eleni Panagou, Municipality of Larissa; 
Daniel Pletinckx, Visual Dimension bva.

References

Alliez P, Bergerot L, Bernard J-F, et al (2017) Digital 3D Objects in Art and Humanities: chal-
lenges of creation, interoperability and preservation. White paper: a result of the PARTHENOS 
Workshop held in Bordeaux at Maison des Sciences de l’Homme d’Aquitaine and at 
Archeovision Lab. (France), November 30th – December 2nd, 2016. hal-01526713v2. Online. 
https://hal.inria.fr/hal- 01526713v2

Coates C (2020) How are some of the world’s best known Museums doing amazing things with 
3D Printing? In: MuseumNext. https://www.museumnext.com/article/how- museums- are- 
using- 3d- printing/. Accessed 16 Jan 2021

DICOM (2020) About DICOM: overview. In: DICOM. https://www.dicomstandard.org/about. 
Accessed 16 Jan 2021

Digital Syria (2019) The Digital Syria Initiative. https://digitalsyria.org.uk/. Accessed 16 Jan 2021
European Commission (2019) European Commission report on Cultural Heritage: Digitisation, 

Online Accessibility and Digital Preservation. https://ec.europa.eu/newsroom/dae/document.
cfm?doc_id=60045. Accessed 16 Jan 2021

European Commission (2020) Basic principles and tips for 3D digitisation of cultural heritage. 
In: Shaping Europe’s digital future  – European Commission. https://ec.europa.eu/digital- 
single- market/en/news/basic- principles- and- tips- 3d- digitisation- cultural- heritage. Accessed 
16 Jan 2021

Fernie K, Blümel I, Corns A, et al (2019) 3D content in Europeana task force. Europeana Network 
Association Members Council Task force report https://pro.europeana.eu/files/Europeana_
Professional/Europeana_Network/Europeana_Network_Task_Forces/Final_reports/3D- TF- 
final%20report.pdf. Accessed 16 Jan 2021

IIIF (2020) IIIF 3D Community Group — IIIF | International Image Interoperability Framework. 
https://iiif.io/community/groups/3d/#about. Accessed 16 Jan 2021

Murphy A, Europeana Foundation (2017) Exploring 3D on Europeana with Sketchfab. In: 
Europeana. https://blog.europeana.eu/2017/01/exploring- 3d- on- europeana- with- sketchfab/. 
Accessed 16 Jan 2021

MyMiniFactory, Scan the World (2020). https://www.myminifactory.com/category/scan- the- 
world. Accessed 16 Jan 2021

K. Fernie

https://hal.inria.fr/hal-01526713v2
https://www.museumnext.com/article/how-museums-are-using-3d-printing/
https://www.museumnext.com/article/how-museums-are-using-3d-printing/
https://www.dicomstandard.org/about
https://digitalsyria.org.uk/
https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=60045
https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=60045
https://ec.europa.eu/digital-single-market/en/news/basic-principles-and-tips-3d-digitisation-cultural-heritage
https://ec.europa.eu/digital-single-market/en/news/basic-principles-and-tips-3d-digitisation-cultural-heritage
https://pro.europeana.eu/files/Europeana_Professional/Europeana_Network/Europeana_Network_Task_Forces/Final_reports/3D-TF-final report.pdf
https://pro.europeana.eu/files/Europeana_Professional/Europeana_Network/Europeana_Network_Task_Forces/Final_reports/3D-TF-final report.pdf
https://pro.europeana.eu/files/Europeana_Professional/Europeana_Network/Europeana_Network_Task_Forces/Final_reports/3D-TF-final report.pdf
https://iiif.io/community/groups/3d/#about
https://blog.europeana.eu/2017/01/exploring-3d-on-europeana-with-sketchfab/
https://www.myminifactory.com/category/scan-the-world
https://www.myminifactory.com/category/scan-the-world


177

Pletinckx D (2011) Europeana and 3D.  ISPRS  – international archives of the photogramme-
try. Remote Sens Spatial Infor Sci XXXVIII-5(W16):483–490. https://doi.org/10.5194/
isprsarchives- XXXVIII- 5- W16- 483- 2011

Potenziani M, Callieri M, Dellepiane M et  al (2015) 3DHOP: 3D Heritage Online Presenter. 
Comput Graph 52:129–141. https://doi.org/10.1016/j.cag.2015.07.001

Scholz H (2019) Europeana Publishing Guide v1.8. https://pro.europeana.eu/files/Europeana_
Professional/Publications/Europeana%20Publishing%20Guide%20v1.8.pdf. Accessed 16 
Jan 2021

Schütz M (2020) Potree. https://github.com/potree/potree. Accessed 16 Jan 2021
Sketchfab (n.d.) Supported 3D File Formats – Sketchfab Help Center. https://help.sketchfab.com/

hc/en- us/articles/202508396- Supported- 3D- File- Formats. Accessed 16 Jan 2021
Veyrieras J-B (2019) A digital twin for Notre-Dame. In: CNRS News. https://news.cnrs.fr/articles/

a- digital- twin- for- notre- dame. Accessed 16 Jan 2021
Visual Computing Laboratory  – ISTI  – CNR (2020) 3DHOP. https://3dhop.net/. Accessed 16 

Jan 2021
Web3D Consortium What is X3D? (n.d.). https://www.web3d.org/x3d/what- x3d. Accessed 16 

Jan 2021

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate 
credit to the original author(s) and the source, provide a link to the Creative Commons license and 
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter’s Creative Commons license and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder.

10 3D Content in Europeana: The Challenges of Providing Access

https://doi.org/10.5194/isprsarchives-XXXVIII-5-W16-483-2011
https://doi.org/10.5194/isprsarchives-XXXVIII-5-W16-483-2011
https://doi.org/10.1016/j.cag.2015.07.001
https://pro.europeana.eu/files/Europeana_Professional/Publications/Europeana Publishing Guide v1.8.pdf
https://pro.europeana.eu/files/Europeana_Professional/Publications/Europeana Publishing Guide v1.8.pdf
https://github.com/potree/potree
https://help.sketchfab.com/hc/en-us/articles/202508396-Supported-3D-File-Formats
https://help.sketchfab.com/hc/en-us/articles/202508396-Supported-3D-File-Formats
https://news.cnrs.fr/articles/a-digital-twin-for-notre-dame
https://news.cnrs.fr/articles/a-digital-twin-for-notre-dame
https://3dhop.net/
https://www.web3d.org/x3d/what-x3d
http://creativecommons.org/licenses/by/4.0/

	Chapter 10: 3D Content in Europeana: The Challenges of Providing Access
	10.1 Introduction
	10.2 Europeana
	10.3 3D Content in Europeana
	10.4 Challenges of Providing Access to 3D Content Online
	10.4.1 Audiences for 3D
	10.4.2 Types of 3D Content
	10.4.3 Technology Requirements and Limitations
	10.4.4 The Challenges of Interoperability, Usability and Sustainability
	10.4.5 Sharing 3D Content Over the Internet

	10.5 Challenges for Europeana in Providing Access to 3D Content
	10.5.1 Identifying Common Standards and Principles
	10.5.2 Enabling 3D Delivery with Europeana’s Platform
	10.5.3 Building Capacity, Adding New Content

	10.6 Conclusions
	References


