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ABSTRACT: Scalable and sustainable digitization is a challenge for modern
Galleries, Libraries, Archives, and Museums (GLAM) due to the rapid development
of technology, high financial demands, strict legal requirements, and the technolog-
ical challenges associated with the diversity of collection objects. The ELIO project
IS a pioneering initiative of the Museum fiir Naturkunde Berlin that addresses these
challenges. ELIO is developing innovative prototypes for digitizing cultural assets
in collaboration with leading technology companies to drive digital transformation
in GLAM. The project focuses on tailored imaging technologies and business mod-

els for collection digitization.

1. INTRODUCTION

The ELIO project (Entwicklungslabor fiir
Innovation in der Objektdigitalisierung) offers
an innovative approach to the digitization of
collection objects in museums, galleries,
archives and libraries (GLAM). The digitization
of cultural assets is crucial in modern museum
work to enable both long-term preservation and
access to these collections. The project aims to
develop solutions that meet the technological
requirements and needs of museum practice. It
is particularly important that the project offers
scalable and customized technologies for a wide
range of objects of different sizes and materials.

The ELIO project will develop prototypes that
enable museums to digitize their collections
efficiently. This is of central importance as the
variety of objects to be digitized ranges from
small artifacts to large-format exhibits. The
development of innovative imaging and data
curation processes is therefore a key element in
meeting the requirements of the various
museums and providing a long-term,
sustainable solution. [1]
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Figure 1: ELIO Logo
2. BACKGROUND AND MOTIVATION

Museums and other GLAM institutions face the
challenge of making their collections accessible
to a wide audience while working with limited
financial resources. Digitization offers a
solution to expand access to cultural assets
worldwide while preserving collections for the
future. Digitization is not only a technical
necessity, but also a means to reach new
audiences and promote interactivity with the
public.

The technology behind digitization needs to be
flexible,scalable  and  user-friendly  to
accommodate a variety of objects of different
sizes and materials. While some museums
digitize smaller artifacts, the digitization of
large exhibits requires specialized solutions.
The ELIO project addresses precisely this
challenge by  developing  customized
technologies such as 3D scanning and
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photogrammetry that offer high precision and
flexibility. These technologies enable detailed
object recording, which is essential for
conservation and long-term  archiving.
Flexibility refers to the ability of these
technologies to adapt to various object types,
from small, delicate items to large, complex
structures, ensuring high-quality digitization
across different scales. Scalability, on the other
hand, ensures that the systems developed can be
applied to a wide range of objects, from
individual pieces to entire collections. This
scalability allows museums to expand their
digitization efforts as needed, accommodating
growing collections or increasing demand for
digital content without compromising on
quality or efficiency. Usability, as an additional
goal, ensures that these technologies are easy to
operate for museum staff, enabling them to
efficiently digitize collections without requiring
extensive technical expertise. This focus on
usability enhances the overall effectiveness and
sustainability of the digitization processes. [2]

3. PROJECT DESCRIPTION

The ELIO project was launched by the Museum
fur Naturkunde Berlin and aims to develop in-
novative solutions for the digitization of collec-
tion objects. By working closely with leading
technology companies, we aim to create cus-
tomized systems that meet the specific require-
ments of museums, archives and libraries. The
solutions include user-friendly, advanced imag-
ing technologies such as high-resolution photo-
grammetry and 3D scanning, which make it
possible to digitize objects with high precision
and detail.

A key element of the project is the development
of sustainable business models that enable mu-
seums to generate revenue from their digitiza-
tion activities and expertise. These business
models will help to ensure the long-term finan-
cial sustainability of the project while promot-
ing access to cultural heritage worldwide. The
close collaboration between public institutions
and private technology companies is an inter-
disciplinary approach that addresses both the
scientific and economic needs of museums. The
development of these technologies offers a
promising perspective for digital transformation
in the cultural sector.
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Figure 2: 3D digitization of a beetle using high-
precision scanning - an example of the application
of innovative imaging technologies in the ELIO
project.

4. TECHNOLOGICAL INNOVATIONS
AND METHODS

The ELIO project relies on a variety of techno-
logical innovations as well as longterm exper-
tise by Museum staff enabling collections to be
digitized with the highest precision and the col-
lected data to be managed efficiently. The pro-
ject focuses on developing imaging technolo-
gies, the use of artificial intelligence, automa-
tion, and standardization and interoperability of
digital collection data. In the following subsec-
tions, each of these points is discussed in more
detail.

4.1 IMAGING TECHNOLOGIES

The digitization of objects requires the use of
advanced imaging technologies that can capture
2D and 3D data. The key technologies used in
the ELIO project include established 2D macro
and Micro imaging with stacking as well as
high-resolution photogrammetry and 3D scan-
ning. These technologies allow to create precise
digital representations of collection objects that
can be used freely and without restrictions for
all kind of purposes, whereas research and edu-
cation continue to be the main target groups.

An innovative approach within the project is the
development of a modular system for 3D object
digitization. This system will allow a wide
range of objects — from micrometeorites to
large-scale exhibits — to be digitized effi-
ciently. This is particularly important as many
museums face the challenge of providing solu-
tions for an increasing amount of requests for
3D imaging.



4.2 PROCESS AUTOMATION AND
ARTIFICIAL INTELLIGENCE IN THE
DIGITALIZATION PROCESS

Another key area of innovation in the ELIO pro-
ject is process automation, which makes the
digitization workflow more efficient and less
error-prone. The use of automation technolo-
gies not only optimizes the digitization process,
but also enables the development of workflows
that accelerate the entire process. Automation
includes, in particular, the processing and anal-
ysis of image data, which significantly reduces
the effort required for data preparation. This au-
tomation not only accelerates the digitization
process but also improves the consistency and
accuracy of the data. [3]

Automation is also used in other areas of the
digitization process, such as the standardization
of data formats. Previously, manual interven-
tion was required as different camera systems
generated different file formats, which could
lead to inconsistencies. With the introduction of
automated systems for data standardization,
these problems are now solved efficiently and
error-free. This not only saves time, but also en-
sures consistent and scalable data processing
across the entire collection.

A new aspect of the project involves the inte-
gration of machine learning for the automated
recognition and classification of objects within
digital collections. This would enable museums
to digitize and categorize their collections more
quickly and efficiently. Unlike the previous
uses of Al for process optimization, this appli-
cation of machine learning focuses specifically
on data classification, improving the accuracy
and speed with which objects can be identified,
cataloged, and indexed. By automating these
tasks, museums can enhance the consistency
and quality of their digital collections while sig-
nificantly reducing the time and effort required
for curatorial and conservation work.

4.3 STANDARDIZATION
INTEROPERABILITY

An important goal of the ELIO project is to de-
velop a system that ensures that digital collec-
tion data from different sources is interoperable.
To achieve this, the project will develop a pipe-
line or framework that converts non-standard-
ized data from different systems into standard-
ized formats. This standardization takes into ac-
count international standards and best practices
to ensure that the data can be transformed to the
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needs of a large variety of systems, such as col-
lection management systems or data aggrega-
tion systems.

By creating this framework, museums and other
GLAM institutions will be able to manage their
collections in a more efficient manner and make
them accessible to a global audience. Standard-
ization is crucial to enable seamless integration
of the collected data into diverse platforms and
to ensure the long-term sustainability and usa-
bility of the digital collections. In addition, this
process promotes collaboration and data shar-
ing between institutions, enriching the global
cultural heritage ecosystem and facilitating the
international exchange of collection data.

5. BUSINESS MODELS AND
SUSTAINABLE FINANCING

A central component of the ELIO project is the
development of business models that enable
museums and other GLAM institutions to fi-
nance the digitization of collections in the long
term. These models are based on the provision
of object digitization services and the develop-
ment of innovative products based on the digital
content. Crucially, the business models should
envision a sustainable source of income for mu-
seums, which often must work with limited fi-
nancial resources.

Close cooperation between public institutions
such as the Museum fir Naturkunde Berlin and
private technology companies ensures that the
developed business models are both technolog-
ically innovative and economically viable. The
project shows how museums can not only pre-
serve their collections and make them available
to the public but also use them commercially to
drive the digital transformation in the cultural
sector.

Another aim of the ELIO project is to provide
digital infrastructures enabling smaller muse-
ums and other GLAM institutions to use inno-
vative digitization services without having to
make high initial investments. These service
models are particularly important for smaller
museums that do not have the necessary re-
sources to develop or acquire their own digiti-
zation technologies.



6. SOCIAL AND CULTURAL IMPACT

The ELIO project seeks to achieve technologi-
cal and economic impact while fostering mean-
ingful social significance. The digitization of
collections enables museums to make their
holdings accessible to a global audience, de-
mocratizing access to culture and history. Espe-
cially in the context of the growing importance
of open access and the demand for greater in-
clusion and participation in the cultural sector,
the project promotes cultural participation and
the public understanding of cultural assets. Bes-
ser et al. (2015) underscore that digital collec-
tions are revolutionizing traditional museum
work and represent a radical change in the way
museums present, archive, and make accessible
their collections. Through this digital transfor-
mation, museums can expand their cultural of-
ferings in new, innovative ways and increase
public engagement. [4]

7. EFFECTS ON THE MARKET
LANDSCAPE OF MUSEUMS

Digitizing museum collections has far-reaching
implications for the market landscape of muse-
ums and other GLAM institutions. In today's
digital era, museums are increasingly faced
with the need to diversify their offerings in or-
der to fulfill their cultural mission while surviv-
ing in a competitive marketplace with growing
market demands and financial uncertainties. By
implementing innovative digitization processes
and developing new business models, museums
can present their collections in a way that is ac-
cessible and appealing to a wider audience, re-
sulting in a greater international reach, as
Brown (2020) suggests. [5]

7.1 CHANGES IN THE MUSEUM
INDUSTRY

By implementing innovative digitization pro-
cesses, museums can engagea wider audience.
The introduction of digital collections changes
both the way museums curate their exhibitions
and how collections con be accessed. Digital
collections allow for broader, geographically
unbound accessibility, resulting in a wider in-
ternational reach. In this context, the notion of
the 'museum without borders' is becoming in-
creasingly relevant as the physical presence of
the museum is complemented by digital plat-
forms. [6]

At the same time, digitization is changing the
competitive landscape. Museums that do not in-
vest in modern digitization risk falling behind
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in the competition for visitors, research re-
sources and funding. ELIO helps to ensure that
museums are able to digitize their collections
efficiently and can use digital content commer-
cially. The development of business models en-
abling museums to generate revenue through
the sale of digital data and services is a forward-
looking strategy that helps to improve the eco-
nomic sustainability of museums. [7]

7.2 NEW COOPERATION MODELS
BETWEEN THE PUBLIC AND PRIVATE
SECTORS

An important aspect of the market changes be-
ing driven by the ELIO project is the establish-
ment of new cooperation models between pub-
lic museums and private technology companies.
These partnerships offer museums access to ad-
vanced technologies without having to invest
heavily in research and development them-
selves. At the same time, technology companies
benefit from the opportunity to establish their
products and services in the museum and herit-
age sector, a market that has traditionally been
conservative and slower to adopt new technolo-
gies.

The promotion of such public-private partner-
ships through the ELIO project represents a
strategic step towards fostering innovation in
the museum sector and could, in the long term,
lead to a transformation in which museums are
perceived as players in the digital economic cy-
cle.

8. FUTURE PROSPECTS AND LONG-
TERM GOALS

The ELIO project aims to create sustainable so-
lutions for the digitization of collections that not
only meet the current needs of museums but are
also scalable in the long term. A central goal of
the project is to extend the developed systems
and business models to other GLAM institu-
tions and markets worldwide. The results of
ELIO could help to accelerate the digital trans-
formation in museums worldwide and promote
the use of cultural heritage objects in the digital
space on a global scale.



8.1 SCALABILITY AND
INTERNATIONAL APPLICATION

The scalability of the technologies developed as
part of ELIO is a decisive factor for the long-
term success of the project. The systems devel-
oped are designed in such a way that they can
be applied to different types of museums, col-
lection sizes and digital requirements. Espe-
cially smaller and medium-sized museums that
do not have the necessary resources to digitize
their collections on their own could benefit from
these solutions, as ELIO gives them the oppor-
tunity to enter the digitization process in a cost-
effective and efficient way.

In addition, the project also aims to establish an
(inter)national network of museums and tech-
nology companies fostering the exchange of
best practices and the joint development of dig-
ital solutions. In the long term, this global/na-
tional exchange could lead to museums world-
wide using similar digital infrastructures and
thus enable better networking and collaboration
within the cultural sector.

8.2 FURTHER DEVELOPMENT AND
LONG-TERM RESEARCH GOALS

ELIO's long-term research goals go beyond the
development of prototypes and business mod-
els. In the future, the project will continue to de-
velop innovative solutions that involve not only
the digital capture of objects, but also new tech-
nologies such as machine learning, blockchain
for collection authentication, and advanced
forms of virtual reality. These technologies
could enable museums to revolutionize the way
they present their collections and create even
deeper interactive experiences.

9. CONCLUSION

The ELIO project offers a complex solution for
the digitization of collections in museums and
other GLAM institutions. By developing inno-
vative technologies and business models, ELIO
supports the digital transformation in the cul-
tural sector while promoting a sustainable eco-
nomic foundation for museums worldwide.
Collaboration between public and private stake-
holders ensures that the solutions developed are
both technically and financially viable.

By creating scalable and sustainable
digitization models, ELIO contributes to
preserving cultural heritage for the future and
making it accessible to a wider public. The
project represents an important step towards a
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globally connected, digital museum sector that
promotes  cultural  participation  while
strengthening the competitiveness of museums
in an increasingly digitized world.

The goal of the ELIO project is to impact not
only the cultural sector in the long term, but also
the way we think about collections, culture and
knowledge in the digital age. ELIO shows how
technology and innovation can be used to
improve access and to increase the benefit of
cultural heritage preserved in collection holding
institutions worldwide.
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