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 The exponential growth of born-digital content has rendered traditional 

archival methods insufficient for managing, preserving, and providing 

access to vast collections. Artificial intelligence (AI) offers 

transformative potential in this domain, enabling automation of 

metadata generation, semantic search, digital restoration, and enhanced 

accessibility. This article examines current applications of AI in 

archival science, including case studies from cultural institutions, 

government archives and community-centred projects. It highlights 

both opportunities-such as improved discoverability and preservation-

and challenges, including bias, privacy, sustainability and governance. 

Ethical considerations are emphasized, underscoring the need for 

inclusive datasets, transparent frameworks and human oversight to 

ensure responsible adoption. By situating AI within the broader 

mission of archival stewardship, the article argues that AI should 

strengthen rather than replace professional judgment, fostering 

collaboration between technologists, archivists and communities. 

Ultimately, the integration of AI into archival workflows represents not 

only a technical innovation but also a redefinition of the archivist’s role 

in safeguarding digital heritage for future generations. 

Keywords: 

bias, privacy, documents, 

images, metadata 

 

 

 

 



         The Academic                                                                          Volume 4 | Special Issue 2 | April 2026 

Dr. Jayashree Jakati                                                                                                                       Page | 240 

Introduction: 

Digital archives face unprecedented challenges in the 21st century. The volume of born-digital content 

continues to expand exponentially, with organizations struggling to manage preservation, description, 

and access. Traditional archival methods, developed for analog materials, are often insufficient for 

addressing the scale and complexity of digital collections. As Martyn Simpson, Preservica’s Chief 

Information Security Officer, notes, "AI is no longer experimental in archiving and records management. 

It’s becoming part of daily work".  

Artificial intelligence technologies-including machine learning, natural language processing, computer 

vision, and facial recognition-are increasingly being integrated into digital preservation workflows. These 

tools offer potential solutions to longstanding archival challenges, from processing backlogs to enhancing 

discoverability. However, their implementation requires careful consideration of ethical implications, 

resource allocation, and the enduring role of human expertise. 

This article examines the current landscape of AI applications in digital archives, explores case studies 

demonstrating successful implementations and discusses the ethical framework necessary for responsible 

adoption. By analysing both opportunities and limitations, we provide a balanced perspective on AI's 

evolving role in preserving cultural heritage. 

Current Applications of AI in Digital Archives: 

Automated Metadata Generation and Enhancement: One of the most immediate applications of AI in 

archives is the automation of metadata creation. Manual cataloguing is time-consuming and resource-

intensive, creating significant backlogs in many institutions. AI technologies can analyse digital objects 

directly, extracting meaningful information to supplement or create descriptive metadata. 

At Oklahoma State University Library, researchers have implemented deep learning techniques to 

manage digitized cultural heritage materials. Their project includes "developing a robust model for 

photograph retrieval using facial recognition technologies" and "annotating photograph records to fill 

metadata gaps". Similar approaches using Google’s Cloud Vision API can identify features in historical 

images-such as locations, objects, and people-enabling more accurate metadata creation and improved 

searchability. 

Natural Language Processing (NLP) tools can also extract entities, topics, and relationships from textual 

materials, automatically generating descriptive metadata that enhances discovery. These technologies are 
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particularly valuable for processing large-scale digital records that would be impractical to describe 

manually. 

Enhanced Search and Discovery: 

AI-powered search capabilities represent another significant advancement for digital archives. Traditional 

keyword-based search systems often struggle with the nuances of archival materials, where context is 

critical. NLP technologies can understand semantic meaning and contextual relationships, enabling more 

sophisticated search experiences. 

The Archives Portal Europe uses AI-driven semantic search to connect records across institutions, 

enhancing access to millions of archival materials. Rather than simply matching keywords, these systems 

can identify conceptual relationships, enabling researchers to discover connections that might otherwise 

remain hidden. 

As Christopher Dancy of Penn State University explains, AI tools can help "surface, organize and 

contextualize historical materials, such as documents, images and narratives, that are often difficult to 

find, interpret or connect across collections".  This capability is especially valuable for underrepresented 

archives, where materials may lack traditional descriptive apparatus. 

Digital Restoration and Preservation: 

AI technologies are also being applied to restore degraded archival materials. Machine learning 

algorithms can repair damaged photographs, enhance audio recordings and reconstruct fragmented texts. 

These applications ensure that valuable historical content remains accessible even when physical or 

digital degradation has occurred. Computer vision techniques can identify and correct issues in digitized 

materials, while audio restoration algorithms can reduce noise and enhance clarity in historical 

recordings. For fragile materials that cannot withstand repeated handling, AI-based restoration offers a 

non-invasive approach to preservation. 

Case Studies in AI Implementation: 

Government Archives and Accessibility: Government archives face particular challenges due to the 

volume and sensitivity of records. The LUSTRE project, funded by the UK Arts and Humanities 

Research Council, explores how AI can enhance access to government records while addressing privacy 

concerns. As one study notes, "AI can be used to identify sensitive materials in a mass of born-digital 

records to make non-sensitive materials accessible".  
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In the United States, Jason R. Baron has explored technology-assisted review methods adapted from legal 

e-discovery practices to process billions of email records subject to Freedom of Information Act requests. 

These approaches demonstrate how AI can help manage the scale of government records while balancing 

transparency with necessary protections. 

Cultural Heritage and Community-Centred Approaches: 

The intersection of AI and cultural heritage preservation raises important questions about representation 

and ethics. At Penn State, an interdisciplinary team is developing "sociocultural competent, critically 

developed AI systems" for Black digital archives. This humanities-driven approach emphasizes the 

importance of contextual understanding when applying computational methods to culturally significant 

materials. 

Similarly, researchers are applying machine learning to identify Indigenous language terms embedded in 

museum catalogue metadata, helping to reconnect source communities with culturally significant items. 

These projects demonstrate how AI can support linguistic preservation and bridge gaps in cultural 

heritage records when implemented with sensitivity to historical context. 

Institutional Implementations: 

Major cultural institutions are increasingly integrating AI into their archival workflows. The BBC uses 

AI to analyse and catalogue decades of media content, speeding up digitization while improving search 

and retrieval capabilities. The Time Machine Project, a European initiative, leverages AI to integrate 

historical data from museums, archives, and libraries, creating unified platforms for exploring European 

history. 

These implementations demonstrate the practical benefits of AI for managing large-scale collections 

while highlighting the importance of interdisciplinary collaboration between archivists, technologists and 

domain experts. 

Ethical Considerations and Challenges: 

AI systems are only as reliable as the data used to train them. If training datasets reflect historical biases 

or omissions, AI tools may perpetuate skewed interpretations of history. As Spencer Johnson notes, "a 

dataset that fails to include diverse cultural perspectives may lead to the erasure of minority voices in 

archival materials".  
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Addressing this challenge requires conscious effort to develop inclusive training datasets and implement 

bias detection mechanisms. It also underscores the importance of human oversight in reviewing AI-

generated outputs, particularly when working with materials related to marginalized communities. 

Sustainability and Resource Equity: 

The technical expertise and computational resources required for AI implementation create accessibility 

challenges, particularly for underfunded institutions. As Johnson observes, "Many institutions, 

particularly in developing regions, may lack the technical expertise or resources to implement AI tools 

effectively".  

Addressing this inequality requires collaborative models that share resources and expertise across 

institutions. Open-source tools, shared infrastructure, and training initiatives can help ensure that the 

benefits of AI are accessible to archives regardless of their resources. 

Governance and Transparency: 

Effective AI implementation requires clear governance frameworks that define appropriate use cases, 

oversight mechanisms, and accountability structures. Preservica's approach includes "clear controls, 

accountability and ongoing review" emphasizing that governance must be a collaborative effort involving 

information management, IT, cybersecurity, legal, and compliance functions. 

Transparency about how AI systems operate, their limitations, and their decision-making processes is 

essential for maintaining trust-both within institutions and with the public who ultimately own and use 

archival materials. 

The Future of AI in Digital Archives: 

Looking ahead, AI technologies will likely become increasingly integrated into archival workflows. 

Emerging applications include: 

 Generative AI for creating descriptive summaries and contextualizing materials 

 Advanced pattern recognition for identifying relationships across disparate collections 

 Predictive analytics for prioritizing preservation actions based on risk assessment 

 Interactive interfaces that use AI to adapt to user needs and preferences 
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However, the most significant development may be the evolution of the archivist's role itself. As AI 

handles routine tasks, archivists can focus on higher-value work including contextual interpretation, 

community engagement, and ethical oversight. This shift represents an opportunity to elevate the 

profession while ensuring that technological advancements serve humanistic goals. 

Conclusion: 

Artificial intelligence offers powerful tools for addressing the challenges of digital preservation, from 

managing scale to enhancing accessibility. Current applications demonstrate significant potential for 

automating metadata creation, improving search capabilities, and restoring damaged materials. However, 

responsible implementation requires careful attention to ethical considerations including bias mitigation, 

privacy protection, and equitable access. 

The most successful implementations will balance technological innovation with human expertise, 

recognizing that AI should augment rather than replace archival judgment. As technologies evolve, 

continued dialogue between archivists, technologists and communities will be essential for ensuring that 

AI serves the fundamental mission of archives: preserving authentic evidence of human experience for 

future generations. 

The question for archives is no longer whether AI will impact digital preservation, but how institutions 

can develop strategies that leverage its potential while maintaining the trust and integrity essential to their 

mission. By approaching AI adoption with clear ethical frameworks and collaborative models, archives 

can transform their practices while upholding their responsibilities as stewards of cultural heritage. 
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