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Extended Abstract
Introduction

The concept of cultural heritage has
broadened remarkably in recent decades,
comprising tangible and intangible forms such
as monuments, archaeological sites, rituals,
and traditions. Beyond reflecting national
identity, heritage serves as a vital resource for
sustainable cultural and socio-economic

development. The acceleration of
technological innovation, particularly
advances in artificial intelligence, has opened
unprecedented opportunities for

documentation, digital preservation, and
intelligent restoration of cultural assets.
Techniques including machine learning,
computer vision, and natural language
processing enable complex data analysis for
heritage monitoring and reconstruction.
Applications  range  from  automated
classification of historical sources to three-
dimensional modeling and structural damage
detection.  These  developments  have
transformed cultural heritage into a data-
driven analytical domain and positioned Al as
an essential infrastructure for smart heritage
governance. Despite significant growth in
research, comprehensive global analyses
remain limited; thus, this study conducts a
systematic  bibliometric = examination of
worldwide scientific production linking Al
and cultural heritage.

Methodology

This research was designed wusing a
bibliometric analysis approach to provide a
comprehensive picture of global trends in the
application of artificial intelligence to cultural
heritage. Data were extracted from the
international Scopus database due to its
extensive coverage and scientific credibility.
The search combined the keywords “cultural
heritage” and “artificial intelligence” within
titles, abstracts, and author keywords,
covering all records up to October 30, 2025.
Bibliographic data—including title, author,
publication year, journal, keywords, abstract,
and citations—were downloaded in CSV
format, cleaned for duplicates, and analyzed
using VOSviewer, facilitating visualization of

scholarly networks, co-authorship patterns,
and keyword linkages.

Results

The bibliometric analysis reveals dynamic
global developments in integrating artificial
intelligence (Al) with cultural heritage. From
the initial Scopus search using the keywords
cultural heritage and artificial intelligence,
1,333 documents were found, reduced to
1,256 after filtering by type, language, and
publication  status. Conference  papers
constitute over half of all outputs, reflecting
rapid, technology-driven exchanges typical of
emerging Al domains, while journal articles
represent one-third, indicating consolidation
of  rigorously  peer-reviewed  studies.
Publication trends show four distinct phases.
Between 2001 and 2010, research remained
sparse and exploratory, focused on theoretical
models. From 2011 to 2017, gradual growth
accompanied the advent of digital
preservation and open-source analytics. The
years 2018-2022 mark a turning point, with
exponential expansion driven by deep
learning, computer vision, and 3D
reconstruction in  cultural  conservation
projects. Between 2023 and 2025, a
remarkable surge occurred—culminating in
283 publications in 2024—attributed to
generative Al, international policy support
from UNESCO and the EU, and improved
global data infrastructures. Disciplinary
distribution reflects the field’s
interdisciplinary nature: computer science
leads (33.9 percent), followed by engineering,
mathematics, social sciences, and arts &
humanities, confirming pragmatic synergy
between technology and culture. Productivity
analysis identifies M. Paolanti, R. Pierdica, G.
Pavlidis, and S. Frilli as core contributors,
with Italy and Greece central to Europe’s
leadership in Al-based heritage studies.
Geographical mapping reveals two high-
intensity  collaboration clusters: Europe
(anchored in Italy) and Asia (centered on
China), connected through the United
Kingdom as a cross-regional bridge. Keyword
co-occurrence results position “artificial
intelligence” and ‘“cultural heritage” as
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network nuclei linked to “deep learning,”
“machine learning,” “virtual reality,” and “3D
reconstruction.” Temporal analysis confirms a
shift from early digital archiving to
immersive, interactive heritage experiences
powered by generative Al, signaling an
irreversible  global  transition  toward
intelligent and inclusive cultural preservation.

Discussion and Conclusion

Based on the bibliometric analysis conducted
in this study, the global trajectory of research
integrating cultural heritage and artificial
intelligence (AI) reveals a rapid evolution
from traditional frameworks toward a mature,
interdisciplinary field. The findings confirm
that the application of advanced Al
methods—such as deep learning, computer
vision, 3D reconstruction, and augmented
reality—has introduced a new paradigm in
cultural heritage research. This paradigm not
only enhances conservation and restoration
processes but also enables interactive,
educational, and  immersive digital
experiences that expand public engagement
with heritage assets. The co-authorship and
keyword co-occurrence analyses show
geographically diverse patterns of research
concentration. Europe, particularly Italy,
Greece, the United Kingdom, Spain, and
France, has led early and stable
collaborations, while Asia—driven by China,
India, South Korea, and Indonesia—has seen
accelerated growth through technological
innovation and expanding international
networks. A comparison of publication
volume and total coupling strength
demonstrates that high scientific output does
not necessarily translate to strong global
influence; some countries with  high
productivity remain isolated, while others
with fewer publications play pivotal roles in
knowledge networks. Over time, the field has
transitioned from traditional documentation
and preservation (2018-2020) to
technological innovation (2022-2025), where
large language models, generative Al, and
metaverse environments increasingly support
reconstruction, education, and sustainable
management of cultural heritage. Alignment
with UNESCO’s roadmap for digital heritage
confirms that these developments reflect an

integrated global movement toward accessible
and enduring digital preservation. Overall, the
study indicates that the future of cultural
heritage research lies in the deep and holistic
integration of Al technologies within the full
cycle of documentation, reconstruction, and
management.
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