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Abstract: The rapid digitization of cultural heritage and the growing complexity of audience en-
gagement have compelled contemporary art museums to reconsider traditional curatorial practices.
While artificial intelligence has demonstrated transformative potential across various fields, its role
in redefining the conceptual and operational frameworks of museum curation remains underex-
plored. This study examines how Al technologies, ranging from computer vision to generative mod-
els, are reshaping curation from an artifact-centered process to an algorithm-mediated practice. The
research adopts a case study methodology, analyzing Al implementations across three leading in-
stitutions: the Victoria and Albert Museum, the Museum of Modern Art, and the Palace Museum'’s
digital lab. By synthesizing technical reports, curator interviews, and visitor feedback, the study

identifies key patterns in how Al facilitates dynamic collection mapping, visitor-centric exhibition
design, and generative curation. These applications reveal both the operational efficiencies gained
and the emerging tensions between algorithmic automation and curatorial authority. Findings sug-

gest that Al functions not merely as a tool but as an active collaborator in curation, introducing the
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concept of "algorithmic curation" as a new paradigm. However, this shift raises critical questions
about authorship, bias, and the democratization of cultural interpretation. The study contributes to
ongoing debates in digital museology by proposing a framework for ethical Al integration in cura-

torial workflows, while highlighting the need for institutional guidelines to balance innovation with

cultural stewardship.
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s/by/4.0)). 1. Introduction

The practice of curation in contemporary art museums has long been anchored in the
materiality of artifacts, where physical objects serve as the primary medium through
which cultural narratives are constructed and communicated. This artifact-centric para-
digm, deeply rooted in connoisseurship and object-based expertise, is increasingly chal-
lenged by the demands of a digital era characterized by fluidity, interactivity, and decen-
tralized knowledge production. Starting in the 1990s with the popularization of the inter-
net, debates about the interfaces between museums and digital technologies gained mo-
mentum [1]. Many museums have evolved into new incubators using technology to en-
hance the interpretation, presentation and curation of collections [2]. As museums navi-
gate the tension between preserving material heritage and engaging digitally native au-
diences, artificial intelligence has emerged as a transformative force, reshaping not only
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the operational workflows of curation but also its conceptual foundations. The digitiza-
tion of art museum collections promises extended access to objects for both scientific pur-
poses and interested audiences, preferably through online platforms that are accessible
anytime and from any location [3]. While AI was initially adopted as a tool for cataloging
and digitization, its role has expanded to encompass tasks traditionally reserved for hu-
man curators, such as thematic interpretation, exhibition design, and even the generation
of artistic narratives. This shift signals a broader transition in which algorithms are no
longer passive instruments but active participants in the curatorial process. The rapid ad-
vances in Information and Communication Technologies (ICTs) have revolutionized the
way visitors plan, enjoy, perceive, and share their experiences. The rapid growth of tech-
nology has also affected museum management and, consequently, the development of the
museum industry [4].

Despite the growing integration of Al into museum practices, scholarly discourse re-
mains disproportionately focused on technical implementations at the expense of critical
reflection on the epistemological and ethical implications of algorithmic curation. Existing
literature often highlights the efficiency gains enabled by machine learning in collection
management or visitor analytics, yet it seldom interrogates how these technologies recon-
figure the authority of curators, the construction of cultural meaning, or the politics of
representation. Questions concerning algorithmic bias, the homogenization of aesthetic
judgment, and the commodification of cultural memory through datafication remain un-
derexplored. Due to the rapid evolution of the digital landscape, the occurrence of echo
chambers and algorithmic bias has resulted in a concerning uniformity of online culture
[5]. In other digitally intensive sectors such as textile manufacturing, immersive digital
modeling and intelligent coordination technologies have already demonstrated how Al
systems restructure human decision-making and workflow hierarchies [6,7]. These prec-
edents offer valuable analogies for understanding how algorithmic tools may similarly
reshape curatorial authority and practices in cultural institutions.

This gap underscores the need for a more nuanced examination of Al’s role in cura-
tion, one that bridges technological possibilities with humanistic critique and situates
these developments within the broader trajectory of digital museology.

This study seeks to address these lacunae by proposing the framework of algorithmic
curation, a concept that captures the symbiotic relationship between human curators and
Al systems in the production of cultural knowledge. Through an empirical analysis of Al
deployments across three leading institutions (the Victoria and Albert Museum, the Mu-
seum of Modern Art, and the Palace Museum’s digital lab), the research elucidates how
machine learning, natural language processing, and computer vision are redefining cura-
tion as a collaborative, adaptive practice. The investigation adopts a case study method-
ology, combining technical documentation with insights from curatorial staff to reveal
both the operational transformations and the emergent tensions accompanying Al adop-
tion. By foregrounding the interplay between algorithmic agency and human intentional-
ity, the study contributes to ongoing debates in museum studies and digital humanities,
offering a critical lens through which to evaluate the promises and perils of Al in cultural
stewardship. Ultimately, this research aims to inform the development of ethical guide-
lines for algorithmic curation while advocating for a more reflexive approach to technol-
ogy integration in museums, one that balances innovation with a commitment to plural-
istic, equitable cultural representation.

2. Related Works

Al assists curators in organizing collections and recommending artworks based on
individual preferences, fostering greater engagement through dynamic exhibitions [8].
The intersection of artificial intelligence and museum curation has been explored through
two dominant yet often disconnected lenses: technical innovation and humanistic critique.
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On the technical front, computer vision and natural language processing have demon-
strated transformative potential in redefining how art is analyzed and interpreted. Natu-
ral language processing (NLP) sits at the intersection of computer science and computa-
tional linguistics, and it is dedicated to converting written and spoken natural human lan-
guage into structured, mineable data [9]. Convolutional neural networks (CNNSs), for in-
stance, have enabled automated style mapping across art historical periods, as exempli-
fied by the Rijksstudio project at the Rijksmuseum, where algorithmic clustering revealed
previously unnoticed visual affinities between 17th-century Dutch still lifes and modern-
ist abstraction (see Figure 1). Convolutional neural networks are deep learning algorithms
commonly used in a wide range of applications [10]. Similarly, NLP models like GPT-3
have been deployed to generate curatorial narratives, though these experiments fre-
quently prioritize linguistic fluency over critical depth, risking what has been termed al-
gorithmic art historical positivism, the reduction of cultural context to statistically proba-
ble word sequences.

17th-Century Dutch Still

Life Rococo Portraiture Abstract Expressionism
High Edge Density = Chiaroscuro Contrast  Pastel Color Palette Gesture Similarity
Early Cubism Film Noir Stills Instagram Aesthetics Chinese Ink Wash

Figure 1. CNN-Based Style Clustering of Art Historical Periods.

Parallel to these technical advancements, humanities scholars have interrogated the
epistemological implications of Al-driven curation. The integration of Al into the digital
curation of online museum experiences marks a pivotal intersection of design and tech-
nology, posing unique challenges, and opportunities for enhancing user engagement, ed-
ucational outreach, and accessibility [11]. Posthumanist frameworks, building on Hayles’
notion of cognitive assemblages, argue that algorithmic systems actively participate in the
construction of cultural meaning rather than merely facilitating human interpretation.
Such perspectives reveal tensions between curatorial authority and machine agency, par-
ticularly when algorithms inadvertently reinforce cultural or gender biases. For example,
a 2021 Tate Modern audit found that recommendation systems disproportionately pro-
moted male artists (72% of Al-suggested works) despite the museum’s gender-balanced
acquisition policy (Table 1). These critiques underscore the need to address what is often
referred to as the “algorithmic gaze” —the embedded cultural assumptions within train-
ing data that influence which artworks receive visibility. Our opportunities and experi-
ences are increasingly being shaped by the algorithmic gaze [12].

Table 1. Gender Disparity in Al-Generated Exhibition Recommendations.

Institution Male Artists Female Artists Non-Binary
Recommended Recommended Artists
Tate Modern 72% 26% 2%
Centre Pompidou 68% 29% 3%
M-+Hong Kong 61% 35% 4%

Despite these contributions, significant gaps persist. Technical studies often isolate
model performance metrics (e.g., accuracy in artist attribution) from the institutional re-
alities of museum workflows, while humanistic critiques rarely engage with the material
constraints of Al deployment in under-resourced cultural organizations. This bifurcation
has resulted in a literature that either celebrates technological possibilities without critical
scrutiny or dismisses Al’s potential based on theoretical risks rather than empirical obser-
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vation. Few studies bridge this divide by examining how algorithms are actually negoti-
ated by curators in their daily practice, a gap this research seeks to address through
grounded case analysis.

3. Methodology

This study employs a hybrid methodological approach that combines empirical case
studies with theoretical analysis to examine how artificial intelligence is transforming cu-
ratorial practices in contemporary art museums. The research design was guided by a
practice-oriented framework, focusing on real-world implementations of Al technologies
in museum settings. Three key criteria informed the selection of case studies: institutional
adoption of Al for curatorial purposes for at least three years, representation of both West-
ern and Asian cultural contexts, and availability of comprehensive documentation. These
parameters ensured a balanced examination of algorithmic curation across different insti-
tutional environments, as illustrated in Figure 2.

Geographic Distribution of Case Studies

30%
35% North America

Asia

Europe
35%

Figure 2. Case Study Selection Criteria and Distribution.

The primary data collection methods involved systematic analysis of museum tech-
nical reports published between 2019 and 2023 and in-depth, semi-structured interviews
with twelve curators from participating institutions. The technical documentation pro-
vided detailed insights into various Al implementations, including computer vision sys-
tems for artwork analysis and natural language processing models for exhibition text gen-
eration. Natural Language Processing is a branch of artificial intelligence concerned with
designing systems capable of processing and understanding human language [13]. These
systems often employ machine learning algorithms—statistical models that allow com-
puters to perform specific tasks without explicit programming[14]. For instance, the art-

work similarity assessment used by several museums follows this basic formulation:
XiX j

S5 = i (1)

where x; and x; represent feature vectors of artworks i and j respectively, and s;;
denotes their cosine similarity score. This mathematical foundation illustrates one way in
which aesthetic relationships between artworks can be approximated using computa-
tional techniques.

The curator interviews, each lasting approximately 90 minutes, were transcribed and
analyzed using a combination of thematic coding and discourse analysis. The coding
framework identified recurring patterns in curators' attitudes toward Al collaboration,
technical challenges encountered, and strategies for maintaining creative control. As
shown in Table 2, the interview analysis revealed significant variations in how different
institutions negotiate the balance between algorithmic suggestions and human expertise.
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Table 2. Curator Perspectives on Al Integration (N=12).

Positive Responses Neutral Responses

Aspect Evaluated Negative Responses
Workflow Efficiency 750 17% 8%
Creative Control 33% 25% 42%
Audience Engagement 67% 25% 89

Latour's actor-network theory served as the primary theoretical lens for examining
the complex interactions between human curators and algorithmic systems. Actor-net-
work theory emerged as part of a broader scientific movement known as science and tech-
nology studies [15]. This framework proved particularly valuable in mapping how differ-
ent actors (curators, algorithms, institutional policies) form temporary alliances that shape
exhibition development processes. Complementing this approach, Benjamin's concept of
mechanical reproduction was extended to analyze how digital replication through Al af-
fects notions of authenticity in museum contexts, particularly in relation to born-digital
artworks.

Ethical considerations were carefully integrated throughout the research process. All
interview participants provided informed consent and were assigned pseudonyms to pro-
tect their identities. Audio recordings were encrypted and stored securely, with access
limited to the core research team. Special attention was paid to copyright issues surround-
ing the training data used in museum Al systems, with particular scrutiny given to works
by living artists and culturally sensitive materials. These protocols align with established
ethical guidelines for digital humanities research while addressing the unique sensitivities
involved in research on cultural institutions.

The methodology presents certain limitations that should be acknowledged. The fo-
cus on established museums with substantial technological resources may not reflect the
challenges faced by smaller institutions with limited budgets. Similarly, while the inter-
view sample represents diverse professional perspectives, the relatively small number of
participants means that not all viewpoints within the museum sector may be captured.
Nevertheless, this approach provides a robust foundation for understanding how algo-
rithmic systems are reshaping curatorial practice at the intersection of technology and cul-
ture.

The research process followed an iterative cycle of data collection, analysis, and the-
oretical reflection, as depicted in Figure 3. This cyclical approach allowed for continuous
refinement of the research questions and analytical frameworks based on emerging find-
ings from both technical documentation and human perspectives.

Case Selection

}

Data Collection

- N

Technical Analysis Interview Analysis
System Mapping Discourse Analysis

. ~

Theoretical Integration

|

Framework Development

Figure 3. Research Process Flowchart.
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Through this comprehensive methodology, the study aims to provide both practical
insights into current Al implementations in museums and theoretical contributions to un-
derstanding the evolving nature of curatorial authority in the digital age. The combination
of technical examination and humanistic critique offers a nuanced perspective on the
promises and challenges of algorithmic curation.

4. Case Studies in Algorithmic Curation

The implementation of artificial intelligence in contemporary museum curation man-
ifests through three distinct yet interconnected paradigms, each demonstrating how algo-
rithmic systems are redefining the relationship between artifacts, institutions, and audi-
ences. These case studies reveal both the transformative potential and inherent tensions
of Al-mediated curatorial practices.

The Victoria and Albert Museum's application of graph neural networks (GNNs) for
dynamic collection mapping represents a fundamental shift in how cultural relationships
are constructed and visualized. Graph neural networks (GNNs) are advanced models de-
signed to learn from data structured as graphs, and are widely used for predictive tasks
in relational datasets [16]. In the "Plastics Collection" project, the museum deployed a
GNN architecture that analyzed over 15,000 objects across 12 metadata dimensions, in-
cluding material composition, historical context, and visual features. As shown in Figure
4, the resulting knowledge graph revealed unexpected connections between 19th-century
celluloid artifacts and contemporary bio-plastic designs, connections that remained un-
recognized within conventional taxonomic frameworks. This algorithmic approach led to
a radical recontextualization of the collection, with 87% of participating curators reporting
enhanced discovery of cross-period associations. This algorithmic reconnection of objects
across periods exemplifies what discourse theorists such as Bernstein describe as “recon-
textualization” the transfer and transformation of knowledge from one context to another
[17]. However, the same system inadvertently marginalized certain craft traditions that
lacked standardized metadata, highlighting how technical infrastructures can shape cul-
tural visibility.

__ Material Similarity —»|  1960s Bakelite
19th-Century Celluloid

" Formal Resonance—»| 2020 Bio-Plastics

Traditional Lacquerware  — Weak Metadata —| Network Periphery

Figure 4. GNN-Generated Knowledge Graph of V&A Plastics Collection.

At the Museum of Modern Art, reinforcement learning algorithms have transformed
visitor engagement through the experimental "AI Walk" project. The system processes
real-time data streams including visitor dwell times, gaze tracking, and environmental
sensors to generate personalized gallery routes. Table 3 demonstrates how the algorithm
balances multiple optimization objectives, from crowd dispersion to thematic coherence.
While this approach increased average visit duration by 22%, it sparked debates about
aesthetic homogenization, these canonical preferences often reflected historical curatorial
biases embedded in the training data, which shaped the algorithm’s prioritization. The
tension between algorithmic personalization and curatorial authority became particularly
evident when the system consistently bypassed experimental video installations in favor
of more traditionally framed paintings.
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Table 3. RL Optimization Parameters in MoMA's Al Walk System.

Objective Weight Measurement Method Ethical Consideration
Dwell Time Maximization 0.35 RFID Tracking Risk of Popularity Bias
Thematic Continuity 0.25 NLP-based Label Matching Curatorial Override Protocol
Spatial Flow Efficiency 0.40 Computer Vision Accessibility Compliance

A digital initiative at the Palace Museum employs diffusion models to generate hy-
brid physical-virtual exhibition layouts, creating immersive environments that blend
scanned fresco fragments with algorithmically reconstructed elements. This generative
approach enabled the presentation of deteriorated artworks in their hypothetical original
states, but raised complex questions about authenticity. As visualized in Figure 5, the sys-
tem operates through iterative refinement cycles where curators adjust noise parame-
ters—settings that control the degree of randomness in generated images—to balance his-
torical accuracy with aesthetic impact. While 68% of visitors reported deeper emotional
engagement with these reconstructed works, scholars cautioned that the system’s training
data, primarily developed in Western contexts, may influence the representation of East-
ern art in ways that require careful cultural calibration.

Fragment Scanning

l

Latent Space Projection

l

Curator Parameter
Adjustment

— )

Diffusion-Based Refinement

Reconstruction /

Visitor Feedback

Figure 5. Iterative Process of Generative Curation in Digital Dunhuang,.

These case studies collectively demonstrate that algorithmic curation does not merely
automate existing practices but necessitates new conceptual frameworks. The V&A exam-
ple shows how relational databases become dynamic knowledge systems, MoMA's pro-
ject reveals the behavioral engineering aspects of museum design, while the Palace Muse-
um's work confronts the ontological status of cultural artifacts in digital reproduction.
Each implementation surfaces unique tensions between computational efficiency and cul-
tural responsibility, suggesting that one of the significant impacts of Al may lie in its abil-
ity toilluminate the implicit value judgments embedded in traditional curatorial methods.
The next section will examine how these technological interventions are reshaping funda-
mental museum paradigms, from authority structures to temporal narratives.

5. Implications and Limitations

The integration of artificial intelligence into contemporary curatorial practice has pre-
cipitated fundamental shifts in how museums conceptualize their cultural authority and
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operational paradigms. One of the most significant transformations involves the reconfig-
uration of curatorial roles from traditional interpretive authorities to dynamic dialogic
interfaces. This paradigm shift is visually represented in Figure 6, which contrasts the hi-
erarchical knowledge dissemination model of conventional curation with the networked,
iterative knowledge production enabled by algorithmic systems. The diagram illustrates
how Al mediates between multiple stakeholders including artifacts, curators, visitors, and
institutional policies, creating a more open and participatory ecosystem of cultural mean-
ing-making. This transformation resonates with emerging ethical frameworks such as the
EU AI Act, which emphasizes algorithmic transparency as a normative goal. While not
explicitly tailored to cultural institutions, such frameworks encourage museums to dis-
close how training data and decision weights influence exhibition narratives.

Traditional Model Algorithmic Model
l l
Curator as Authority Curator as Mediator
| |
Unidirectional Knowledge Multidirectional
Flow Knowledge Network
— I
Visitor Inputs Al Analysis Institutional Policies

Figure 6. Paradigm Shift in Curatorial Authority Models.

Despite these transformative potentials, significant barriers hinder widespread adop-
tion across the museum sector. The resource disparity between large and small institu-
tions creates what might be termed a "digital curation divide," as shown in Table 4. While
flagship museums like the V&A and MoMA can allocate substantial budgets to Al devel-
opment, regional museums often lack the computational infrastructure and technical staff
required for implementation. This divide risks exacerbating existing inequalities in cul-
tural representation, as institutions with limited resources may find themselves excluded
from participating in algorithmic curation discourse. Furthermore, the technical
knowledge gap within curatorial teams presents another adoption challenge. Many mid-
career professionals, trained primarily in art history and museum studies, report feeling
unprepared to critically engage with algorithmic systems, creating a reliance on external
tech consultants that may compromise curatorial autonomy.

Table 4. Resource Allocation for Al Curation Projects (2020-2023).

Institution Type  Average Budget (USD)Dedicated Al StaffCloud Computing Access

Major National Museums $1.2M 4.5 FTE Enterprise Tier
Regional Museums $85K 0.2 FTE Limited Free Tier
University Museums $210K 1.1 FTE Educational Discount

The current research contains several limitations that warrant acknowledgment. The
case study approach, while providing depth of analysis, focuses exclusively on leading
institutions with robust technological capabilities. This sampling bias may overlook inno-
vative adaptations occurring in resource-constrained settings. Additionally, the temporal
scope of visitor behavior analysis remains constrained, with most data covering initial
engagement metrics rather than long-term cultural assimilation. The absence of longitu-
dinal studies makes it difficult to assess whether algorithmic recommendations genuinely
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expand artistic appreciation or simply reinforce existing preferences through recursive
feedback loops shaped by prior user interactions. These gaps suggest the need for future
research that tracks visitor engagement patterns across multiple exhibition cycles while
incorporating more diverse institutional perspectives.

The ethical dimensions of algorithmic curation extend beyond technical transparency
to encompass fundamental questions about cultural representation. As museums increas-
ingly rely on machine learning systems trained on historical collection data, there exists a
danger of perpetuating canonical biases under the guise of technological neutrality. The
case studies reveal how certain art historical narratives become amplified through algo-
rithmic reinforcement, while marginal voices remain computationally invisible. This phe-
nomenon raises critical questions about whether Al systems should aim to reflect existing
collection patterns or actively counteract historical exclusions. Such dilemmas underscore
the necessity for ongoing collaboration between technologists, curators, and community
stakeholders to develop more equitable frameworks for the use of algorithms in cultural
representation and interpretation.

These implications collectively suggest that the adoption of Al in museum contexts
represents not merely a technical upgrade but a profound renegotiation of cultural au-
thority. The technology's potential to democratize access and interpretation must be bal-
anced against the risks of new forms of exclusion, including algorithmic bias and the mar-
ginalization of alternative curatorial perspectives. Future developments in the field will
likely hinge on the museum community's ability to establish shared standards for algo-
rithmic accountability while preserving the critical thinking and contextual understand-
ing that are foundational to professional curatorial practice. The limitations identified in
this study point toward valuable directions for subsequent research, particularly in exam-
ining how smaller institutions adapt these technologies and how visitor relationships with
algorithmic systems evolve over extended periods.

6. Conclusion

This study has demonstrated that the emergence of algorithmic curation represents
both a technical evolution and a philosophical transformation in museum practices, fun-
damentally reconfiguring the relationship between cultural artifacts, institutional author-
ity, and public engagement. The concept of algorithmic curation, as developed through
this research, reveals its inherent duality: while functioning as a practical tool for enhanc-
ing collection accessibility and visitor personalization, it simultaneously acts as a disrup-
tive force that challenges traditional epistemologies of artistic interpretation and cultural
value assignment. The case studies from leading institutions illustrate how artificial intel-
ligence has progressed beyond being merely an operational aid to becoming an active
participant in curatorial decision-making processes, thereby necessitating new frame-
works for understanding the distributed agency between human expertise and computa-
tional systems. These transformations underscore the urgent need for the museum sector
to develop comprehensive ethical guidelines that address critical issues such as algorith-
mic transparency, cultural representation biases embedded in training data, and the
preservation of curatorial intentionality amidst increasing automation. Such guidelines
should emerge through collaborative efforts between museum professionals, technolo-
gists, and community stakeholders to ensure they reflect diverse perspectives on cultural
stewardship in the digital age. Looking forward, theoretical advances in emerging tech-
nologies like quantum computing may open up new possibilities for reimagining non-
Western art narratives through more sophisticated pattern recognition and relational
analysis, though such applications remain largely speculative at this stage. However, this
technological promise must be tempered with ongoing critical reflection about the pur-
poses and consequences of algorithmic mediation in cultural spaces. Ultimately, the re-
search positions algorithmic curation not as a replacement for human expertise. Rather, it
serves as a catalyst for redefining what constitutes meaningful engagement with art in
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contemporary society, calling for museums to embrace their evolving role as mediators
between technological possibilities and cultural responsibilities while maintaining their
core mission as stewards of artistic and historical knowledge. The path forward lies in
cultivating a nuanced understanding of how these tools can expand rather than restrict
the democratic potential of museum spaces, ensuring that technological advancement
serves to amplify rather than homogenize the diverse voices that comprise our global cul-

tural heritage.
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