Introduction

Johannes C. Bernhardt and Sonja Thiel

Dan Brown opens his 2017 novel Origin with an enigmatic scene: the main charac-
ter, Robert Langdon, visits the Guggenheim Museum Bilbao to attend a spectacular
revelation on the origins of humanity by the tech billionaire Edmond Kirsch. Upon
arrival, Langdon is given a headset developed by Kirsch, the use of which is manda-
tory for all participants in the event in order to experience a personalized tour of
the museum. After putting it on, the artificial intelligence Winston introduces itself,
welcomes Langdon, and explains Kirsch’s idea: ‘He designed this system specifically
for museums, in hopes of replacing group tours, which he despises. This way, ev-
ery visitor can enjoy a private tour, move at his own pace, ask questions he might
be embarrassed to ask in a group situation. It is really much more intimate and im-
mersive’ (Brown 2017, 29). Of course, this does not end with the art chat; during the
event, there is an assassination attempt and a mysterious hunt unfolds around the
globe, into which all clichés about the superiority of Als and transhumanism are in-
terwoven. But whatever one might think about Brown and the quality of his mys-
tery thriller: What was still science fiction in his museum scene in 2017 now seems
so much closer with the release of ChatGPT.

The influence of Al is already pervasive as a technological and societal phe-
nomenon. In fact, it permeates more or less every facet of human life, and its
impact will surely intensify in the coming years. Its influence is spurring shifts in
international markets and changing the shape of jobs and industries worldwide
(Chui/Hazan/Roberts et al. 2023); creative fields like film, literature, and art are
also evolving under its sway, producing new forms of expression, learning, and
narratives as well as shifting our understanding of culture itself (Deutscher Kul-
turrat 2023). Currently, multiple scientific disciplines are engaged in its study and
advancement, underscoring the fact that Al has evolved beyond a purely technical
domain exclusive to computer science and research (Budelacci 2022; Deutscher
Ethikrat 2023). A more inclusive approach acknowledges its multifaceted nature
and views the field as an atlas, providing a platform to explore and cultivate di-
verse conceptualizations, applications, methodologies, and effects, and to unravel
power structures and resistance towards technology and its phenomena (Crawford
2021)—all this will continue to change the cultural sector (Hochscherf/Litzel 2023).
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There is no such thing as one artificial intelligence. In his fundamental study of
1950, Alan Turing argued that the thinking of intelligent humans could not be pre-
cisely defined and therefore any output of a machine that cannot be recognized as
such by humans should also be regarded as intelligent (Turing 1950; Vater 2023); a
little later, the research field of artificial intelligence was established at the famous
Dartmouth Workshop of 1956 (McCorduck 2004; Moor 2006). Since then, the con-
cept of Al has changed again and again, been differentiated into subfields such as
expert systems, speech recognition, or computer vision, and experienced booms and
busts (Nilsson 2004; Seising 2021). Al functions as an umbrella term for a multitude
of technical approaches that are often taken as a provocation of human intelligence
and regularly trigger both fantasies and fears. If one speaks less far-reaching of sys-
tems that follow algorithmic rules, recognize patterns in data, and solve specific
tasks, the challenges to human intelligence and related categories such as thinking,
consciousness, reason, creativity, or intentionality pose themselves less sharply. The
only thing that has changed dramatically in recent years is that such systems—from
simple machine learning to the development of neural networks and large language
models—have achieved a level of complexity and efficiency that often produces as-
tonishing results. But to view this correctly, it is necessary to think the other way
round than Turing did: The results may look intelligent, but they are not. And this
leads to the core of the problem for the cultural sector and the still missing piece in
Brown's enigmatic museum scene: the approaches of Al are based on mathematical
principles, logic, and probabilities, while culture is about the negotiation of mean-
ing and ambivalence. The central question is therefore what strategies the cultural
sector can utilize to gear these approaches to the production of meaning and to syn-
thesize them into something like cultural intelligence.

Using approaches of Al raises also many other questions. Generative image pro-
duction, for example, raises new questions about copyright, and the question of ac-
cessibility and provision of data thus takes on a new urgency, while authorship is
being renegotiated and the forms of knowledge production are changing on a fun-
damental level. In this era of transformative development, the brisk pace of tech-
nological and societal changes necessitates active and socially inclusive strategies.
Regulation and certification, while important, are not sufficient in themselves. The
need of the houris avibrant and inclusive discourse, knowledge exchange and build-
ing, whereby active engagement between the education, research, and development
sectors can make a significant contribution. Cultural institutions and museums can
be important players in these transformational processes because they have a great
deal of expertise in discussing and contextualizing controversial issues and reflect-
ing on them historically. Such institutions, especially those with a diverse work-
force dedicated to lowering barriers and promoting inclusion, also have an extensive
repository of high-quality data. However, it must also be noted that the field of Al
is marred by existing and emerging mechanisms of exclusion, which have also in-
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tensified questions around digital and cultural inequality and participation (O'Neil
2017; Benjamin 2019; Crawford 2021).

The present volume addresses these open questions. It does not and cannot
claim to answer them entirely or to offer a comprehensive overview of the topic of
artificial intelligence in museums. Rather, the aim is to provide broad and poly-
phonic insights into the rapidly developing and changing field, to bring together
a spectrum of theorists and practitioners from different national backgrounds,
and to provide a basis for further discussion. The contributions are deliberately not
based on a single definition of AI or solely on one particular concept. The common
thread running through all the texts in this volume is that the field of artificial
intelligence in museums urgently needs to be addressed and actively shaped so that
the technological developments do not simply reshape museums from the outside.
Against this backdrop, the goal of this introduction is to provide an overview of the
volume as a whole and to highlight the larger topic areas. In accordance with the
structure of the volume, it is divided into three sections: Reflections (1), Perspectives
(2), and Applications (3).

Reflections

The use of Al is a complex business. While technical expertise is needed for its ap-
plication, at least as important is systematic reflection on which technical liabilities
and structural backgrounds are involved in the case of AI models, especially since
most of them come from the hardly transparent context of globally operating corpo-
rations. Much-discussed examples of racial profiling or classist and gender-specific
discrimination resulting from the biases in underlying data may not always present
themselves as clearly in the context of the museum as in those of jurisdiction, social
credit systems, or human resources databases. But this does not, of course, put the
fundamental problems into perspective. In the opening paper of this section, ‘The
Role of Culture in the Intelligence of AI’, Mercedes Bunz takes up these problems
and begins by offering a broad tour de horizon. In view of the omnipresent miscon-
ceptions surrounding Al, she pleads for the alternative term ‘machine intelligence.
In addition to reflecting on current processes, the cultural sector can benefit from
very specific machine learning approaches so as to transfer literary methods such
as ‘distant readings‘ (Franco Moretti) and to find new connections in cultural data.
Confronted with resource and exploitation problems, what is needed is a ‘critical
technical practice’ (Phil Agre) that brings together various actors and stakeholders,
engages with AI's own logics and error cultures, and uses its potential to cope with
the ubiquitous flood of information.

The tension between theory and practice is central to the reflection on Al In his
paper, ‘Why AI Cannot Think—A Theoretical Approacl’, Daniel Feige addresses the
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recently much-discussed question of whether Al can develop a consciousness and
possess reason. In antithesis to Turing, he argues that it is a grave mistake to open
up the concept of intelligence to encompass the outputs of machines. Arguing based
on phenomenological and analytical positions (especially that of John McDowell), a
thinking being can only be spoken of if representations of the world are not only pro-
cessed but also understood—his central thesis: a thinking being must be a bearer of
some form of life. In his paper, ‘Al and Art: Arguments for Practice’, Arno Schub-
bach takes up the issue, rekindled by image generators such as Dall-E, of whether
Al can be creative and produce art. In a fascinating recourse to the experimental
works of Michael Noll from the 1960s, he argues that humans and their input are
still the decisive factor in the production of art—the discussion should thus rather
be about how AI can be productively integrated into creative practices. In her paper,
‘The Hidden Costs of Al: Decolonization from Practice back to Theory’, Oumaima
Hajri focuses on the ethical and social aspects of Al. She reflects on the instrumen-
tal, infrastructural, and ideological dimensions of Al and argues for systematically
asking the question of ‘cui bono’ and the associated discriminations against commu-
nities—recourse to theory can help to highlight the logics behind certain preconcep-
tions, the language used, and clear tendencies towards ‘whiteness’ in the field of AI,
before getting lost in technical solutions due to excessive practice.

Museums need to consider these problems when setting up Al projects. In his
paper, ‘Dead End or Way Out? Generating Critical Information about Painting Col-
lections with AT’, Lukas Fuchsgruber picks up where Hajri leaves off with her general
observations. In the concrete context of museums, he argues emphatically against
a tech-solutionism that can supposedly solve all problems such as better accessibil-
ity or democratization. Rather, museums should make their handling of Al—from
invisible work on data to cooperation with commercial partners—completely trans-
parent, rely on broad cooperation in the production of data, and understand it above
all as a social question. In her paper, ‘Power, Data and Control: Al in the Museuny,
Oonagh Murphy goes on to ask how museums experimenting with Al renegotiate
power relations within the context of museum collections and visitor management.
As helpful frameworks, she introduces the ‘Data Ethics Canvas’, the approach of
‘Consequence Scanning, and the ‘Museums + Al Toolkit’, which she co-developed
(Murphy/Villaespesa 2022). In her paper, ‘Managing Al: Developing Strategic and
Ethical Guidelines for Museums’, Sonja Thiel gives a more concrete insight into the
development of guidelines for the project Creative User Empowerment. She places
particular emphasis on reflecting the normative preconditions and frameworks of
Al projects, stresses the importance of the conscious use of large language models
and the open handling of data, and points to the requirement of clearly defining the
problem to be solved with Al.

Finally, the increasing use of Al in museums is itself an important object of re-
search and study. Christoph Bareither outlines an approach to this in his paper, ‘Mu-
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seum-Al Assemblages: A Conceptual Framework for Ethnographic and Qualitative
Researcll. He draws on the concept of assemblage (Gilles Deleuze/Felix Guattari/
Manuel DeLanda), which has already proven its value in the context of museum stud-
ies and digital transformation and is well suited to developing it further into a ‘mu-
seum-Al assemblage’ and systematically investigating the constantly changing rela-
tionships between Al, humans, and objects; the paper is not yet an empirical study,
which means that the approach is applied to the example of a museum chatbot in a
tentative way. When one takes the papers in this section together, from the general
reflection on Al, to its ethically responsible application in museums, to the critical
investigation of the Al-supported museum, the question of power and authority of
interpretation then runs through it like a thread. Does the new technology repro-
duce existing power relations, reinforce them, or simply establish new ones? Or to
move on to the next section: Can it also open up new perspectives with the neces-
sary reflection, contribute to the dismantling of unfair power relations, and make
museums accessible to more people?

Perspectives

The application of Al in museums is surprisingly broad and diverse. Surveys of the
international museum world have brought to light a multitude of AI projects that are
working on better understanding analogue and digital visitors and their behaviour,
developing new museum experiences through chatbots and other applications, sys-
tematically tackling the data foundation of museums, or tentatively exploring the
changes in museum work. Many research projects in recent years have developed so-
lutions that can serve as inspiration and be used as an opensource basis for further
research and development. Undoubtedly, such approaches will become even more
diverse in the coming years. The section on ‘Perspectives’ therefore opens with Bap-
tiste Caramiaux’s paper, Al with Museums and Cultural Heritage’, which systemat-
ically explores the potential opportunities that Al brings to museums and the field
of cultural heritage, but also emphasizes the need to consider the sociocultural and
sociotechnical implications of its implementation.

In order to develop perspectives in the field of Al, overview, best practices, and
funding are needed. Isabel Hufschmidt’s paper, ‘Troubleshoot? A Global Mapping
of Al in Museums’, presents a global mapping of Al usage in museums, with the
aim of understanding the motivations, contexts, goals, and challenges surrounding
its adoption. Concrete best-practice examples from the library and archive sector,
as well as from the field of data processing, are intended to point the way to cur-
rent and future cultural data practices. Clemens Neudecker’s paper, ‘Digital Cura-
tion and Collections for Al: Opportunities and Risks for Cultural Heritage Institu-
tions’, highlights the benefits of AI for digitization and curation in cultural heritage
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institutions, but also raises concerns about applying black-box technologies without
fully understanding the consequences. Fabio Mariani, Lynn Rother, and Max Koss
show in their paper, ‘Teaching Provenance to Al: An Annotation Scheme for Museum
Data, how Al can transform museum provenance records into structured data us-
ing natural language processing (NLP) techniques, thus facilitating large-scale ob-
ject history analysis. The paper proposes a provenance-specific annotation scheme
to preserve historical nuances in constructing ‘provenance linked open data (PLOD).
Finally, Tabea Golgath’s paper, ‘The Funding Program LINK—AI and Culture: Five
Lessons Learned after Five Years’, reflects on the impact of Al on culture, examining
how Al is applied in cultural contexts, its implications for human artists, and the
changing concept of authorship.

In the development of AI art has played and continues to play a crucial role and
might further transform and redesign creative processes. The increase in generative
Al and especially large language models (LLMs) has led to a distortion of the pub-
lic perception of what is meant by Al. At the same time, the technology has made
astonishing leaps in development in only a short time, which is well illustrated by
the transition from GPT 2 to 3 and 4. Luba Elliott’s paper, ‘Discovering Culture with
AT, provides an overview of creative Al practices by cultural institutions, presents
artistic explorations with Al, and highlights tools for public engagement with mu-
seum collections; artistic productions by artists such as Mario Klingemann or Anna
Ridler open up the reflective power of art on technology, making generative and
multimodal technologies tangible. In her paper ‘Post-Truth. Archives, GPT-2, and
Fake News’, Marion Carré shows how technology is already challenging the ‘archives’
and presents a project that uses GPT-2 for the creation of fictitious archives and af-
fects questions about the authenticity and reliability of information. On the flip side,
Roland Fischer’s paper, ‘Imposter Syndrome: GPT-3 between Fact and Fiction, ex-
amines the role of storytelling and fiction in the context of GPT-3, shedding light on
the blurred boundaries between human- and machine-generated content. Taken to-
gether, the papers in this section offer helpful perspectives and possibilities on how
cultural institutions can approach the field of AI and redefine their role as spaces for
reflection, discourse, and education in the culture of digitality.

Applications

Despite the large number of ongoing projects, applications and implementations
of Al in museums are still in their infancy. To make the topic even more concrete
and tangible, the last part of the volume presents a selection of projects, mainly
from German-speaking museum practice, that have been implemented between
2018 and 2023. Due to the boom around ChatGPT, the number will most likely
increase rapidly in the coming years, not least due to out-of-the-box solutions from
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commercial providers. The focus here is deliberately on non-commercial and in
many cases directly reusable projects that address new approaches to curation,
interaction and visitor experience. Following the broader reflections and future-
oriented perspectives, these practical applications from research and development
can serve as inspirations for further discourse and new concepts.

An exciting question is how curation will change through and with AI. One of
the earliest and quite innovative examples of curating with artificial intelligence is
presented by the researcher and artist Tillmann Ohm. In his paper, ‘Algorithmic Ex-
hibition-Making: Curating with Networks and Word Embeddings’, he describes the
use of network analysis and word embeddings to artificially curate an exhibition.
The focus is on efficiently linking artworks and keywords to create coherent and the-
matically focussed exhibitions. Creating processes in the digital world opens up in-
teresting new perspectives that result from the possibility to combine digital objects
from all over the works to create new connections, combinations, and insights. This
requires a different mindset than siloed dataspaces and a willingness to cooperate
and to build shared and sustainable infrastructures, like the Europeana, the Euro-
pean Digital Heritage Cloud, or other alliances—one example is presented by Nicole
High-Steskal and Rainer Simon in their paper, ‘Evaluating the Blackbox: Linking Vi-
ennese Art through AT, with the pilot project LiviaAl, in which Al is used to identify
connections between objects from three Viennese museums. The aim of the project
is to develop a model that learns similar visual representations across different col-
lections. Similarly, ‘Clouds of Symbols: The Digital Curator Project’ by Lukas Pilka
presents an experimental web application that aims to recognize symbols and mo-
tifs in historical artworks. Here a proprietary neural network is used to perform
iconographic analysis of an extensive database of artworks from various museums
in Central Europe.

Which Al-driven tools can help to navigate through huge cultural heritage
collections and what is the public’s need when using them? In their paper xCu-
rator—AI-Supported Exploration and Curation of Digital Collections’, Sonja Thiel
and Etienne Posthumus present an AI-based curation tool designed to make digital
collections in museums more accessible and to encourage users to curate the col-
lections themselves. Furthermore, several user studies were conducted as well as
experimental spaces opened up in order to research the added value of AI technolo-
gies for museum purposes. The tool itself is developed opensource and aligns with
basic museological norm data, which means that it can be adapted to future devel-
opments. Besides the Creative User Empowerment project, the ‘intelligent. museuny
project at the ZKM and the Deutsches Museum explored the options of applying
Al in museums in a broader sense. In ‘Say the Image, Don't Make It: Empowering
Human-AI Co-Creation through the Interactive Installation Wishing Well’, Yannick
Hofmann and Cecilia Preiss present one example, in which the wishes and dreams
of exhibition visitors are transformed into images using a text-to-picture model.
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Chatbot interactions have the potential to enhance the visitor experience
through personalized guidance and interaction and providing access regardless
of location or person. They offer direct answers to questions, explain works of art,
share interesting stories, and help with navigation. They also provide access to mu-
seum content outside of opening hours and can enhance educational experiences.
At the same time, well-designed bots are in tune with current user behaviour, which
is not only about interacting with digital content, but also engaging in communica-
tive interaction. It might be useful to remember in the future that there was a time
before the development of large language models, and in ‘CHIM—Chatbot in the
Museum: Exploring and Explaining Museum Objects with Speech-Based AT, Oliver
Guske, Stefan Schaffer, and Aaron Ruf present an example of early research at the
Stidel Museum that has developed a chatbot prototype trained to answer open-
ended questions about museum objects. Similarly, in ‘With Al to Art! Chatting with
Helen of Troy and Co. through IBM Watsor’, Melanie Fahden and Anja Gebauer
show the development of an AI-based chatbot that enables lively conversations with
six artificial characters and thus a potential role of chatbots in museum education.
The paper by Ana Miiller, Michael Schiffmann, Anke Neumeister, and Anja Richerrt,
‘Exploring Beyond the Exhibits: Creating Knowledge for Social Robots in Public
Spaces’, closes the section about bot-interaction by evaluating how visitors interact
with a social robot connected to an artificial intelligence dialogue system.

One important and sensitive field of application is the topic of visitor tracking
and the use of visitor data. The contribution by Franz Koeferl, Matthias Zuerl, Jitin
Jami, Jindong Li, Dario Zanca, and Bjoern Eskofier, ‘Tracking the Visitor. Optical In-
door System for Visitor Research in Museuny, proposes a large-scale optical track-
ing pipeline using person detection and a framework for collecting this data with
visitor consent. Finally, in ‘Symotiv: Virtual Insights into the Symphony Orchestra
Michael Zollner, Markus Bosl, Dirk Widmann, and Moritz Krause describe the use
of motion capture and VR/AR to analyse and present the workings of a symphony
orchestra to a wider audience and give a hint at the end on how to transform a dig-
ital experience into a physical and inclusive experience. Collectively, these papers
demonstrate that Al technologies have the potential to enrich and expand museum
practice in many ways, from collection management to exhibition design, and vis-
itor interaction. They provide important insights into the opportunities and chal-
lenges associated with implementing Al in the museum sector.
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