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Abstract: The widespread adoption of generative artificial intelligence (GAI) technologies 

heralds an era of expanding possibilities in the domain of cultural heritage conservation. This 

paradigm shift is marked by a confluence of innovative methodologies, including digital twin 

mapping, digital archiving, and enhanced preservation strategies, aimed at safeguarding the 

vestiges of our shared past. The application of AI within this field represents a frontier where 

technology and tradition intersect, offering new vistas for the preservation of historical 

structures and artifacts that are at risk of deterioration or oblivion. This article endeavors to 

elucidate the perspectives of professionals within the conservation domain on the integration 

of AI technologies, drawing upon a comprehensive review of scholarly discourse and the 

insights derived from a qualitative study. These discussions brought forth rich insights from a 

spectrum of professionals, each contributing unique perspectives based on their domain 

expertise and experiences. Participants included conservationists, archaeologists, museum 

curators, technologists, architects, and restorers, among others, whose collective wisdom paints 

a multifaceted picture of the challenges and opportunities AI presents in this field. 

Keywords: artificial intelligence; cultural heritage conservation; digital twin mapping; digital 

archiving; ethical implications 

1. Introduction 

In the contemporary landscape of cultural heritage conservation, the integration 

of generative artificial intelligence (GAI) and machine learning (ML) heralds a 

paradigm shift, challenging conventional methodologies while offering novel avenues 

for preservation and restoration. This evolution within the conservation domain is 

underscored by the burgeoning scholarship that recognizes AI’s potential to 

fundamentally transform practices ranging from risk assessment to the digital 

reconstruction of historical sites [1]. Particularly notable is the advent of digital twin 

technology, which facilitates the creation of intricate, interactive 3D models, thereby 

enhancing both virtual conservation efforts and public engagement, such as with 

heritage sites [2]. Furthermore, the realm of digital archiving has been revolutionized 

by the capability of AI to efficiently organize, classify, and make accessible vast 

repositories of historical documents and images, thus safeguarding invaluable 

knowledge for posterity [3,4]. The strides made in GAI technologies have markedly 

broadened the horizons for cultural heritage preservation, enabling the virtual 

recreation of artifacts and structures that were previously considered irretrievably lost 

[5]. 

In light of these developments, the application of AI in the restoration of 

Andalusian architecture emerges as a particularly promising venture. The escalating 
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integration of AI within structural engineering foreshadows significant advancements 

in building conception, construction practices, and renewal methodologies [6]. By 

harnessing AI technologies, architects and engineers are empowered to develop 

detailed 3D models of historical edifices, facilitating effective planning and restoration 

while optimizing material selection and construction techniques [7]. 

Moreover, the application of virtual reality (VR) and augmented reality (AR) 

technologies throughout the design stages introduces a level of immersion and 

precision previously unattainable. VR simulations offer stakeholders diverse 

perspectives of restored designs, whereas AR tools aid in identifying areas requiring 

attention, seamlessly blending traditional motifs with contemporary design elements 

[8]. Yet, despite such capacity for detailed structural analysis and predictive 

maintenance, its application in the restoration of ancient structures encounters specific 

challenges, including the necessity for comprehensive historical data to train AI 

systems accurately and the potential need for costly software updates to ensure 

compatibility with modern technologies [9]. These considerations underscore the 

complexity and potential of integrating AI into the conservation and restoration of 

cultural heritage sites, indicating a future where technology and tradition coalesce to 

preserve the legacies of the past. 

In order to address these limitations, this research project explores how AI in 

general can be used to conserve cultural heritage sites [10]. The project involved 

conducting interviews with various professionals in the field. These dialogues have 

unearthed a wealth of insights, as contributors from various sectors—ranging from 

conservationists and archaeologists to museum curators, technologists, architects, and 

restorers—lend their voices to a comprehensive discourse. The insights provided by 

the diverse group of participants illustrate the intricate landscape of challenges and 

opportunities that this new technology presents within the realm of architectural 

restoration. Notably, the findings indicate that AI possesses the capacity to make 

substantial contributions to restoration efforts, especially if obstacles pertaining to the 

acquisition of historical data and the technical compatibility among employed 

software are adequately addressed [11]. 

However, participant perspectives also underscore the necessity of implementing 

robust measures to ensure the preservation of cultural authenticity and historical 

integrity when integrating AI into the restoration process of heritage sites [12]. 

Furthermore, the responses highlight the need for comprehensive policies and 

frameworks that strike a judicious balance between harnessing the benefits of modern 

AI technologies and upholding the cultural and historical significance of architectural 

marvels [13]. In this regard, AI should be perceived as an adjunct and enhancer of 

traditional restoration methodologies rather than a standalone substitute. The 

imperative to navigate ethical considerations concerning the amalgamation of 

contemporary technologies with the foundational objectives of the restoration process 

emerges as paramount, advocating for a symbiotic engagement with artificial 

intelligence that complements the concerted efforts aimed at heritage conservation 

[14]. 

Despite the evident advantages conferred by AI in the heritage sector, the 

challenges pertaining to its integration cannot be overlooked. Foremost among these 

challenges is the imperative for exhaustive and precise data repositories to train 
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intelligent systems, a prerequisite particularly critical for ancient archaeological 

edifices [15]. The assimilation of these technologies within the academic and practical 

domains of heritage conservation necessitates substantial financial investment in 

software systems [16]. Overcoming these impediments demands a collaborative 

synergy among experts in architecture, historic preservation, and artificial intelligence, 

aiming to fortify the preservation of our cultural legacy for ensuing generations. 

As the study underscores, empirical data and analyses have corroborated the 

efficacy of AI in nurturing the care of architectural heritage. The new generative 

technology endows engineers and specialists with sophisticated tools to forge accurate 

3D simulations of historical monuments, thereby facilitating meticulous planning for 

restoration projects. Additionally, AI enables the assessment of the structural health 

of historic buildings and provides predictive analyses to guide the selection of optimal 

materials, the most efficacious construction techniques, and precise cost estimations 

[17]. The integration of virtual and augmented reality practices further enriches the 

restoration process, allowing for a harmonious coalescence of traditional artistic 

elements with modern innovations. 

2. Literature review 

The integration of artificial intelligence (AI) into cultural heritage preservation 

endeavors has witnessed a notable surge in recent years [10,18,19]. As digital 

technologies have become increasingly ubiquitous, AI has gradually emerged as a 

potent tool for various applications within the cultural domain. The early adoption of 

AI in this field was marked by several impressive instances that demonstrated its 

potential to facilitate digitization, restoration, and interactive experiences with cultural 

heritage (Table 1). Some of the pioneering examples of AI applications in cultural 

heritage include the Art Transfer feature by Google Arts and Culture, which enables 

users to transform their photographs into the artistic styles of renowned painters like 

Van Gogh or Picasso using AI algorithms [20]. Additionally, the MicroPasts project, 

a collaboration between the British Museum and volunteers, combines crowdsourced 

data with AI technology, where participants digitize and tag images while AI 

algorithms analyze the collated data [21]. Furthermore, the 4Dcity application 

developed by the University of Jena leverages AI to automatically reconstruct past 

cityscapes from historical cadastre plans and photographs [22]. 

As the utilization of these technologies for preservation has expanded, 

researchers have increasingly explored the ethical challenges and opportunities 

presented by this technology. A key concern revolves around the risk of perpetuating 

cultural and historical biases when employing AI for the conservation of living cultural 

heritage. Furthermore, issues related to the authenticity and digital reproduction of 

physical artworks have been raised. To address these ethical quandaries, researchers 

have proposed an ethical framework consisting of six core principles: shared 

responsibility, cultural continuity, economic accessibility, the right to be forgotten, the 

centrality of physical space, and a human-centered AI approach. 
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Table 1. Use cases for AI in cultural heritage. 

Application area AI techniques Example 

Damage assessment 
Image processing, machine 

learning 
Analyzing high-resolution images to classify cracks, missing elements, discoloration 

Material analysis Computer vision, spectroscopy Identifying materials used in the original structure to aid in sourcing replacements 

Virtual reconstruction 3D modeling, generative AI Creating digital models of how a structure looked at its peak, aiding decision-making 

Structural simulation 
Deep learning, physics-based 

modeling 
Evaluating stress points and potential weaknesses to guide restoration efforts 

One of the first areas that achieved attention using these new technologies was 

digital twins. The application of digital twin technology in cultural heritage 

preservation has garnered substantial attention within the academic community. These 

studies highlight the multifaceted applications of digital twins, ranging from 

documentation and management to the enhancement of visitor experiences in digital 

museums, underpinning the potential to revolutionize the field. For example, 

Themistocleous et al. [23] underscore the value of digital twin models in cultural 

heritage, noting their critical role in facilitating informed decision-making regarding 

preventive maintenance, heritage management, and interpretation. The ability of 

digital twins to provide a comprehensive and dynamic representation of cultural 

heritage monuments serves as a foundation for more effective conservation strategies. 

Further expanding on this, Zhao et al. [24] delve into the integration of digital 

twin technology with AI and 5G technology in the art design of digital museums. This 

approach not only enhances the security of digital museum experiences but also 

enriches the interaction between visitors and cultural heritage artifacts, offering a more 

immersive and engaging experience. On the other hand, Ćosović and Maksimović [25] 

advocate for the sustainability of the digital twin concept in managing cultural heritage 

environments. Their research highlights the potential to contribute to the sustainable 

preservation of cultural heritage by enabling detailed monitoring and management of 

heritage sites. Finally, Xin et al. [26] provide a comprehensive overview of the cultural 

heritage digital twin concept, including its characteristics, framework, and 

applications. They argue that digital twins promote the development of lifecycle 

management of cultural heritage, driving innovation in digital protection, utilization, 

interpretation, and dissemination. This perspective underscores the transformative 

impact on preserving and engaging with cultural heritage in the digital era. 

Along with digital twins, AI has also proven useful in digital archiving cultural 

heritage, exploring innovative methodologies for enhancing the digitization, 

management, and accessibility of digital libraries and archives. Hardman et al. [27] 

laid the groundwork for understanding the versatility of intelligent systems in cultural 

heritage, illustrating how AI can be instrumental at various stages, including creation, 

identification, preservation, authentication, and retrieval of digital assets. Their 

research underscores the potential to streamline processes that are critical to the 

effective management of digital cultural heritage, thereby facilitating broader access 

and interaction with these invaluable resources. Expanding on this foundation, Carrino 

et al. [28] delve into the transformative impact of AI on digitization and management 

processes within digital libraries and archives. They envision a phygital ecosystem 

that is both inclusive and sustainable, suggesting that AI is crucial to achieving such 
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an integration of physical and digital environments. This approach highlights the 

importance of AI in creating more dynamic and accessible digital archives that can 

serve a wider audience while preserving cultural heritage. 

Another perspective is taken by Neudecker [29], who addresses the challenges 

associated with the reuse of digitized cultural heritage as data for AI, particularly the 

issues of data quality and bias. He posits that libraries, through their curation practices, 

can play a significant role in mitigating these challenges, thereby enhancing the utility 

of AI in improving methods and models for handling cultural heritage data. This 

perspective emphasizes the critical role of curation in ensuring the integrity and 

reliability of digital archives. Likewise, Jaillant and Caputo [30] brings attention to the 

ethical considerations that accompany the use of AI in making digital archives more 

accessible. Concerns related to privacy, copyright, and bias emerge as pivotal issues 

that need to be navigated carefully. This discourse on ethical concerns is essential for 

understanding the complexities involved in leveraging AI to unlock the potential of 

digital archival collections, ensuring that accessibility does not come at the cost of 

compromising ethical standards. 

More recently, the COVID-19 pandemic and the Russian war against Ukraine 

have underscored the urgency of creating digital cultural heritage archives and 

utilizing AI to manage these processes. The European Union has made concerted 

efforts to promote the 3D digitization of cultural heritage sites and monuments, as well 

as relevant capacity-building and training initiatives [31]. These efforts include 

recommendations for Member States to report on their progress in these areas 

biennially. Looking ahead, the full potential of AI for economic, social, and cultural 

transformation within the cultural heritage domain is not yet fully discernible. 

However, the available evidence suggests that AI has the potential to revolutionize 

various aspects of cultural heritage preservation, ranging from digitization and 

restoration to interactive experiences and research. The key is to ensure that the useful 

implementation of AI is conducted in a manner that is considerate of ethical, legal, and 

social aspects, while simultaneously leveraging the opportunities presented by this 

transformative technology. 

3. Methodology 

Recognizing the complex interplay between technological advancements and 

heritage preservation, the study employs semi-structured interviews to gather nuanced 

insights from experts in the field (Table 2). This qualitative study is premised on the 

belief that in-depth, experiential opinions are pivotal in understanding the multifaceted 

challenges, benefits, and ethical considerations associated with leveraging AI in 

heritage restoration efforts. Participants were meticulously selected to ensure a broad 

representation of professional expertise within cultural heritage conservation. The 

cohort comprised conservationists, archaeologists, museum curators, and 

technologists, each bringing a unique perspective to the intersection of AI and cultural 

heritage. This diversity was intentional, aiming to encapsulate a comprehensive view 

of the field’s current standing and its future trajectory concerning AI integration. The 

criteria for selection included professional experience in cultural heritage preservation, 

involvement in projects employing AI technologies, and willingness to share expert 
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insights into the study’s focal areas. 

Table 2. Interviewee questions. 

Interviewee category Questions 

Ai and technology 

experts 

• How is AI currently used in architectural restoration? 

• What AI technologies would be most beneficial for heritage buildings like the Alhambra Palace? 

• What are the primary technical challenges in applying AI to heritage restoration? 

• How can these challenges be overcome? 

• How does AI ensure authenticity and historical integrity in restoration? 

Architects and restorers 

• Have you used AI in any restoration projects (heritage sites)? 

• Can you share an example? 

• How did AI contribute compared to traditional restoration methods? 

• What’s your opinion on AI’s role in restoring historic buildings? 

• Do you foresee any significant changes in restoration practices due to AI? 

Cultural and historical 

experts 

• What are the implications of using AI in restoring heritage sites from a cultural and historical perspective? 

• Are there concerns about preserving authenticity with the use of AI? 

• How can we balance modern AI technologies with the need for historical and cultural integrity? 

Local authorities and 

policy makers 

• How do current policies address the use of AI in heritage conservation? 

• Are there any plans to revise these policies in light of emerging AI? 

• What support and funding are available for AI projects in heritage restoration? 

• How do you see funding evolving in the future? 

General questions (all 

interviewees) 

• What’s your vision for the future of AI in architectural restoration, especially for heritage sites? 

• Are there any exciting trends or innovations in AI that you’re looking forward to? 

• What ethical considerations should be top priority when using AI to restore historic buildings? 

• How can AI in restoration be used for education and increased public awareness about heritage conservation? 

In the pursuit of understanding the confluence AI within the realm of cultural 

heritage conservation, a curated series of interviews was conducted with a diverse 

cohort of experts. These discussions brought forth rich insights from a spectrum of 

professionals, each contributing unique perspectives based on their domain expertise 

and experiences. Participants included conservationists, archaeologists, museum 

curators, technologists, architects, and restorers, among others, whose collective 

wisdom paints a multifaceted picture of the challenges and opportunities AI presents 

in this field. Among the distinguished individuals who shared their insights were 

esteemed faculty members from Luminous Technical University located in Amman, 

Jordan, such as Nisreen Andi, Intisar Abdel Hady, and Khaled Hussein. Their 

discourse primarily revolved around the transformative impact of design within 

educational environments, highlighting the symbiotic relationship between spatial 

design and learning outcomes. From Philadelphia University, also in Jordan, Anas 

Batinah and Tariq Hodrub offered profound reflections on the interplay between 

cultural sensibilities and aesthetic principles in design, emphasizing the importance of 

cultural context in shaping design paradigms. 

Aya Atamneh, from Yarmouk University, enriched the conversation with her 

extensive knowledge on sustainability practices within architecture, illustrating how 

sustainable design principles are becoming increasingly pivotal in contemporary 

architectural practice. Representing the commercial sector, Hani Farraj from Al Felfil 

Construction Group, based in Dubai, provided invaluable insights into the economic 

and practical realities of implementing large-scale projects, offering a perspective 

grounded in the pragmatic challenges and opportunities faced by the industry. 
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Concluding this array of expert voices was Firas Mustafa, a luminary at Luminous 

Technical University, who delved into the burgeoning nexus of AI and interior design. 

Mustafa’s projections for the future envisage a seamlessly integrated approach where 

AI not only augments but fundamentally transforms design processes, thereby opening 

avenues to uncharted territories of innovation and creativity in interior design. The 

collective insights from these interviews not only elucidate the current state of AI in 

cultural heritage conservation but also signal towards a future where technology and 

tradition coalesce, heralding a new era of preservation that is both more efficient and 

inclusive, yet fraught with ethical, technical, and practical dilemmas necessitating 

careful navigation. 

Semi-structured interviews served as the primary data collection method, offering 

a flexible yet focused framework for dialogue. This approach allowed researchers to 

probe deeply into specific areas of interest while enabling participants to steer the 

conversation based on their experiences and viewpoints. The interview guide was 

designed to cover a wide array of topics, including but not limited to: 

• The current use of AI in cultural heritage conservation projects, 

• Perceived benefits and challenges of integrating AI into heritage restoration, 

• Ethical considerations and potential impacts of AI on cultural heritage 

preservation. 

Interviews were conducted remotely, utilizing video conferencing tools to 

facilitate a convenient and effective means of communication. Each session lasted 

approximately 60 min, ensuring sufficient depth and breadth of discussion. Prior to 

the interviews, participants were provided with an overview of the research objectives 

and the nature of the questions to be explored, ensuring informed consent and the 

confidentiality of their contributions. The data collected from the interviews 

underwent a thematic analysis to identify patterns, themes, and insights related to the 

integration of AI in cultural heritage conservation. This process involved transcribing 

the interviews, coding the data for recurrent themes, and categorizing these themes 

into broader domains reflecting the study’s research questions. The analysis was 

iterative, with findings continuously reviewed and refined to ensure accuracy and 

relevance. 

4. Results 

The findings from the semi-structured interviews reveal a nuanced perspective 

on the integration of AI in the field of cultural heritage preservation, emphasizing the 

balance between recognizing the transformative potential and acknowledging the 

inherent challenges it presents (Table 3). The discussions spanned a range of topics, 

from the current usage in architectural restoration projects to ethical considerations 

and future expectations. Regarding the former, the majority of AI and technology 

experts (85%) indicated that AI tools are currently utilized in architectural restoration 

projects to identify structural weaknesses, such as cracks and material degradation. 

This capability allows for targeted and efficient restoration efforts. However, a smaller 

fraction (15%) argued that AI, while useful for preliminary assessments, lacks the 

capability to fully comprehend the historical context and artisan techniques essential 

for authentic restorations. 
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Table 3. Interviewee results. 

Area of discussion Key findings Percentage agreeing 

AI and technology experts: 

Understanding AI in restoration 

⚫ AI tools can identify cracks, structural weaknesses, and material 

degradation for targeted restoration efforts. 
85% 

⚫ AI is seen as lacking the depth to fully comprehend historical context and 

artisan techniques for authentic restorations. 
15% 

AI technologies benefiting restoration 

⚫ AI technologies like 3D scanning and modeling are valued for 

comprehensive documentation and digital modeling. 
50% 

⚫ Predictive maintenance through sensors and data analysis is equally 

valued for minimal intervention preservation. 
50% 

Technical challenges and solutions: 

Technical challenges in AI 

application 

⚫ Challenges include limited quality historical data, architectural 

complexity, lack of standardization, and ethical issues. 
100% 

Overcoming challenges 

⚫ Machine learning and deep learning are seen as beneficial for analyzing 

data and predicting failures. 
70% 

⚫ A caution against over-reliance on AI, advocating for human intuition 

and craftsmanship in conservation. 
30% 

AI and authenticity: 

Ensuring authenticity and integrity 

⚫ AI assists in identifying historical building methods and materials for 

accurate restoration. 
40% 

⚫ Concerns that AI may overlook the site’s historical narrative and cultural 

significance without human interpretive input. 
60% 

Experience with AI in projects: 

Incorporation of AI in restoration 

projects 

⚫ AI used for analyzing decay patterns and reconstructing damaged 

artifacts, enhancing project efficiency. 
90% 

AI vs. traditional restoration methods 

⚫ AI provides faster, more efficient identification of restoration areas than 

traditional methods. 
85% 

⚫ Some concerns over AI’s efficiency lacking nuanced judgment compared 

to traditional techniques. 
15% 

Perception of AI in restoration: 

Role of AI in historical building 

restoration 

⚫ AI is believed to revolutionize restoration by suggesting non-invasive, 

accurate restoration approaches. 
90% 

Future changes in restoration 

practices 

⚫ AI expected to improve restoration practices through 3D reconstruction 

and predictive maintenance. 
90% 

⚫ Some fear loss of traditional skills and authenticity in manual techniques 

due to AI. 
10% 

Cultural and historical experts: 

Implications of AI in restoration 

⚫ AI is highly regarded for its accuracy in preserving cultural and historical 

narratives, like at Alhambra Palace. 
95% 

⚫ Minimal concern over AI removing the human element in cultural 

heritage restoration. 
5% 

Concerns about cultural authenticity 

⚫ AI is seen as capable of analyzing and reconstructing heritage sites 

authentically. 
75% 

⚫ Concerns that AI may oversimplify cultural heritage sites due to limited 

understanding of historical context. 
25% 
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Table 3. (Continued). 

Area of discussion Key findings Percentage agreeing 

Balancing technology with integrity: 

Modern AI technologies and 

historical integrity 

⚫ AI aids in making accurate, informed conservation decisions while 

preserving historical value. 
90% 

⚫ A preference for traditional restoration methods to preserve cultural 

significance, with AI in a defined role. 
10% 

Local authorities and policy makers: 

AI in heritage conservation policies 

⚫ AI’s use in conservation is increasing, offering precise, less invasive 

methods for preservation. 
85% 

⚫ Some advocate cautious AI use to preserve traditional conservation 

methods. 
15% 

Revising policies for AI technologies 

⚫ Policies being revised to better integrate AI, enhancing precision, 

effectiveness, and ensuring ethical practices. 
90% 

⚫ Caution advised against rapid AI adoption, emphasizing the value of 

traditional practices. 
10% 

Funding and support for AI projects: 

Support and funding for AI projects 

⚫ AI projects receive backing from governments, international bodies, and 

cultural preservation funds. 
75% 

⚫ Some skepticism about AI’s effectiveness leads to less funding compared 

to traditional initiatives. 
25% 

Future evolution of support and 

funding 

⚫ AI seen as vital for future heritage site restoration, offering innovative 

preservation solutions. 
90% 

⚫ Concerns about a decline in traditional restoration skills prompt calls for 

a balanced approach to conservation. 
10% 

General outlook: 

Future of AI in architectural 

restoration 

⚫ AI viewed as having promising potential for accurate, non-invasive 

restoration and cultural heritage preservation. 
85% 

⚫ Concerns that AI may diminish traditional restoration techniques and 

historical essence of heritage sites. 
10% 

Trends and innovations in AI 

⚫ Excitement about AI in predictive maintenance and 3D reconstruction for 

efficient, less invasive conservation. 
90% 

⚫ Worries about growing dependence on AI and potential distancing from 

traditional conservation methods. 
10% 

Ethical considerations: 

Ethical considerations in AI use 

⚫ AI can democratize restoration, making it cost-effective and sustainable 

while preserving cultural heritage. 
85% 

⚫ Concerns over AI standardizing restoration processes and risking cultural 

authenticity and diversity. 
15% 

Educational and public awareness: 

AI in restoration for education and 

awareness 

⚫ AI enhances conservation education through interactive, immersive 

virtual reconstructions and simulations. 
100% 

When asked about the AI technologies that most benefit the restoration of 

heritage buildings like the Alhambra Palace, opinions were evenly split. Half of the 

respondents advocated for 3D scanning and modeling for comprehensive 

documentation and creation of digital replicas, which facilitate restoration even when 

physical access is limited. The other half emphasized the importance of predictive 

maintenance through sensors and data analysis to identify areas in need of repair, thus 
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preserving the building’s integrity with minimal intervention. 

All experts concurred that applying AI to architectural restoration, especially at 

heritage sites, poses several technical challenges, including limited availability of 

quality historical data and the complexity of architectural styles. Despite these 

challenges, 70% believed that machine learning and deep learning algorithms could 

analyze large data sets from structural assessments to predict potential failures 

beneficially. In contrast, 30% maintained that AI cannot replicate the intuition and 

craftsmanship of experienced conservators. Regarding ensuring the authenticity and 

historical integrity of heritage sites during restoration, 60% of respondents expressed 

concern that AI, while useful for structural analysis, might lack a nuanced 

understanding of historical context and cultural significance. The remaining 40% 

believed that AI could aid in the restoration process by identifying historical building 

methods and materials through pattern recognition. 

A significant majority (90%) of architects and restorers have incorporated AI in 

their restoration projects, utilizing it to analyze decay patterns and reconstruct 

damaged artifacts. They noted that AI provided precise data analysis and pattern 

recognition, which helped identify areas needing restoration faster and more 

efficiently than traditional methods (85%). Most participants (85%) discussed the 

ethical considerations of using AI in restoration, emphasizing the need to balance cost-

effective and accurate analysis with the preservation of culturally specific practices. 

Looking towards the future, there is a strong consensus (90%) about the exciting 

potential of AI in predictive maintenance and 3D reconstruction, which could lead to 

more precise and sustainable conservation efforts. Thus, the interviews underscored a 

broadly optimistic view of the role of these tools in cultural heritage conservation, 

highlighting its potential to enhance the accuracy and efficiency of restoration efforts. 

Nonetheless, participants also pointed out significant challenges, particularly 

concerning technical limitations, ethical considerations, and the importance of 

maintaining authenticity and historical integrity. The findings illuminate the complex 

landscape of integrating AI into cultural heritage preservation, advocating for a 

careful, balanced approach that respects both technological potential and the 

invaluable essence of cultural heritage. 

5. Recommendations 

In light of the insights derived from the semi-structured interviews conducted 

with a diverse range of professionals in the field of cultural heritage preservation, it 

becomes imperative to offer a series of recommendations aimed at optimizing the 

integration of AI within the realm of heritage restoration. These recommendations are 

designed to capitalize on the opportunities AI presents while meticulously addressing 

the challenges and ethical considerations underscored by the experts. Foremost, there 

is a pressing need to prioritize cross-disciplinary collaboration. The integration of AI 

into heritage restoration projects would benefit significantly from fostering 

partnerships between AI technologists and cultural heritage professionals. Such 

collaborative endeavors ensure that the development and application of AI tools in 

restoration projects are deeply rooted in an understanding of historical contexts and 

conservation ethics. This synergy between technological innovation and traditional 
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conservation knowledge is crucial for creating AI solutions that are both effective and 

respectful of the nuances inherent in cultural heritage sites. 

Additionally, the importance of investing in training and education cannot be 

overstated. Tailored training programs for conservationists, archaeologists, and 

restorers on the potential applications and limitations of the latest AI technologies in 

heritage conservation are essential. Concurrently, it is equally important to educate 

technologists on the specific needs, challenges, and ethical considerations unique to 

cultural heritage preservation. This dual approach to education will foster the 

development of AI tools that are more aligned with the goals of cultural heritage 

conservation and ensure their ethical and sensitive application. 

The establishment of ethical standards for the use of AI in cultural heritage 

conservation is another critical recommendation. Addressing concerns related to 

privacy, copyright, bias, and the preservation of authenticity necessitates the 

development of comprehensive ethical guidelines. These standards should be 

formulated through consultations with a broad spectrum of stakeholders, including 

experts in cultural heritage, ethicists, and the public, to ensure a holistic and inclusive 

approach to ethical AI use in conservation efforts. 

Addressing the technical challenges associated with AI applications in cultural 

heritage conservation is also paramount. Enhancing the quality and accessibility of 

data related to cultural heritage sites through investments in the digitization of 

historical documents and the development of standardized, shared repositories will 

significantly improve the training and effectiveness of AI models. Furthermore, 

fostering technological innovation tailored to the unique challenges of cultural 

heritage conservation, such as advanced 3D reconstruction and predictive maintenance 

techniques, will enhance the preservation and restoration of heritage sites. Lastly, 

defining the role of AI in conservation efforts is essential. Establishing a clear 

understanding of how AI technologies can complement traditional restoration 

methods, rather than replace them, will help balance tradition and innovation. This 

approach ensures that AI serves as a tool to enhance the accuracy, efficiency, and 

effectiveness of conservation efforts while preserving the authenticity and historical 

integrity of cultural heritage sites. 

6. Conclusion 

The exploration into the integration of generative AI within the sphere of cultural 

heritage conservation embarked upon in this study was prompted by the pressing need 

to reconcile the rapid advancements in AI technologies with the timeless endeavor of 

preserving our shared cultural legacies. Through the adoption of a qualitative research 

methodology, involving semi-structured interviews with an array of professionals 

from the conservation field, this investigation sought to unearth the multifaceted 

perceptions surrounding the application of AI in heritage preservation efforts. The 

participants, encompassing conservationists, archaeologists, museum curators, and 

technologists, offered invaluable insights into the potentialities and pitfalls associated 

with leveraging AI in the conservation domain. 

The results of the study elucidated a nuanced understanding of the opportunities 

afforded by AI, particularly in enhancing the accuracy and efficiency of conservation 
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efforts through digital mapping, archiving, and the predictive analysis of structural 

deterioration. These technological advancements herald a significant potential for 

transformative change in the way we approach the preservation of cultural heritage. 

However, the findings also brought to light considerable challenges, notably the 

ethical dilemmas posed by digital recreations, the potential erosion of tangible 

connections to our past, and the apprehension that digital methodologies might eclipse 

traditional conservation skills and knowledge. 

Crucially, the discourse underscored the imperative of a balanced approach to the 

integration of AI in cultural heritage conservation. Such a strategy necessitates 

leveraging capabilities to bolster conservation outcomes, while concurrently 

mitigating ethical concerns and safeguarding the invaluable expertise inherent in 

traditional conservation practices. The participants advocated for judicious resource 

allocation, ensuring that the incorporation of these technologies complements rather 

than supplants the manual, hands-on efforts vital to the preservation of physical 

artifacts and sites. 

The integration of AI into the domain of cultural heritage conservation emerges 

as both a beacon of progress and a field replete with complexities. The insights 

garnered from this study spotlight the diverse perspectives of professionals regarding 

the role of the new technology in conservation, emphasizing the need for a judicious, 

balanced approach that harmonizes technological innovation with the ethical 

imperatives and traditional values at the heart of cultural heritage preservation. As we 

navigate this technological frontier, the responsibility falls upon all stakeholders in the 

conservation field to tread thoughtfully, allocating resources with wisdom and 

foresight to ensure that our cultural heritage is preserved for the enjoyment and 

edification of future generations. The path forward calls for continued research, 

dialogue, and collaboration, aiming to harness AI’s potential responsibly and 

innovatively while upholding our collective commitment to preserving the rich 

tapestry of human history. 
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