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Abstract 

Artificial intelligence (AI) has emerged as a disruptive technology across disciplines, with 

substantial implications for library and information science. Libraries are transitioning from 

traditional book repositories to dynamic, user-centered knowledge ecosystems powered by digital 

technology. AI technologies such as Machine Learning (ML), Natural Language Processing 

(NLP), semantic search, recommendation systems, and predictive analytics are changing the way 

libraries operate and provide services. This study looks into the usage of AI in libraries, including 

its impact on cataloguing, information retrieval, user services, digital preservation, and research 

support. A systematic literature review and qualitative case analysis were conducted on studies 

published between 2015 and 2025. The findings show that AI improves operational efficiency, 

discoverability, personalized offerings, and digital preservation operations. However, there are still 

considerable problems, such as ethical considerations, privacy concerns, algorithmic bias, and 

infrastructure limits. The article concludes that strategic AI integration will play a critical role in 

creating future libraries and suggests legislative frameworks for responsible deployment. 
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Introduction 

Libraries have long acted as hubs for information organization, preservation, and distribution. Over 

time, technological advancements changed traditional library systems into digital information 

environments. The transition from card catalogues to online public access catalogs (OPACs), 
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digital repositories, integrated library systems, and cloud-based services laid the groundwork for 

modern library automation. 

The fast growth of digital content, electronic resources, institutional repositories, and open-access 

materials has resulted in unprecedented information complexity. Traditional information 

management systems are increasingly unsuitable for dealing with expanding data quantities and 

shifting user expectations. Users today want speedier access, personalized recommendations, 

clever search algorithms, and ongoing digital assistance. 

Artificial intelligence (AI) refers to computer systems that can do tasks that previously required 

human intelligence, such as learning, reasoning, language comprehension, decision-making, and 

pattern recognition. AI technologies including Machine Learning (ML), Natural Language 

Processing (NLP), expert systems, and predictive analytics are rapidly being used in library 

settings. 

AI solutions allow libraries to automate cataloging procedures, increase metadata development, 

facilitate semantic information retrieval, offer virtual assistance, and support digital preservation. 

Libraries are transitioning from passive information stores to participatory knowledge ecosystems. 

Statement of the Problem 

Despite developments in library automation, many institutions continue to encounter issues such 

as information overload, manual cataloguing methods, metadata inconsistencies, staffing 

shortages, and rising user demand. Although AI has opportunity to address these concerns, 

implementation is scattered and lacks thorough evaluation mechanisms. 

Research Objectives 

This study attempts to: 

● Examine AI applications for library services. 

● Examine the effects of AI on operational efficiency and user experience. 

● Investigate implementation issues and ethical considerations. 

● Present empirical evidence from libraries. 

● Provide strategies for appropriate AI adoption. 

Research Questions 

● What are the key AI applications in libraries? 

● How does AI enhance library services? 
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● What obstacles hinder AI implementation? 

● What are the future directions for AI-enabled libraries? 

Literature Review 

Over the last decade, research into artificial intelligence in libraries has grown dramatically. 

Early library automation centered on integrated systems and OPAC development. Recent research 

has emphasized the intelligent services afforded by AI technologies. 

Semantic Search and Information Discovery. 

Natural Language Processing and semantic technologies have enhanced information retrieval by 

recognizing contextual meaning rather than just matching keywords. 

Smith and Lee (2019) found that semantic search methods improved retrieval precision and 

discoverability in digital library environments. 

Major studies emphasize the potential of machine learning and natural language processing (NLP) 

to expedite library operations, but they also highlight issues such as data quality, privacy, and 

ethical AI use.  Kumar & Gupta (2021) discuss AI-based recommendation systems for academic 

libraries. Zhao et al. (2022) discuss AI for digital preservation solutions.  

AI Recommendation Systems 

Kumar and Gupta (2021) examined AI-based recommendation systems in academic libraries and 

observed improved user engagement through personalized resource suggestions. 

Recommendation mechanisms commonly use: 

● Collaborative filtering  

● Content-based filtering  

● Hybrid recommendation models  

These systems support individualized reading experiences and resource discovery. 

AI in Digital Preservation 

Digital preservation represents another major research area. 

Zhao, Patel, and Wong (2022) demonstrated that AI-supported OCR systems improved archival 

preservation by converting scanned documents into searchable text. 

AI preservation methods include: 

● Optical Character Recognition 

(OCR)  

● Image enhancement algorithms  

● Predictive preservation analytics  

● Automated restoration techniques 
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Chatbots & Virtual Reference Services 

• Artificial intelligence chatbots 

provide: 

• Reference aid 

• Frequently asked Questions 

• User account support. 

• Research guidance 

According to studies, service accessibility has improved while staff workload has decreased. 

Methodology 

This study employs both a systematic literature review and a qualitative case analysis. Research 

articles, conference proceedings, and library reports from 2015 to 2025 were examined to identify 

common AI applications, implementation models, benefits, and obstacles. Case studies from 

university, public, and national libraries demonstrate real-world AI use. 

Research Design 

This study adopts a systematic literature review combined with qualitative case analysis. 

Data Sources 

● Data were collected from: 

● Peer-reviewed journals  

● Conference proceedings  

● Library reports  

● Institutional publications  

● Databases including Scopus, Web of 

Science, and Google Scholar  

Publication period: 2015–2025 

Sample Size and Selection Technique 

The study reviewed: 

● 50 journal articles  

● 12 case libraries  

● 15 conference papers  

● 8 institutional reports  

Selection used purposive sampling based on relevance to AI implementation. 

Data Analysis Technique 

Thematic analysis and comparative synthesis methods were employed. 

Results and Findings 

Table 1: Summary Matrix of AI Applications in Libraries 

Library Type AI Tool Used Dataset Size Result Reference 

University 

Library  

NLPMetadata 

Generator 

50,000 

records 

Processing time reduced 

by 45% 

Case Study 
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Library Type AI Tool Used Dataset Size Result Reference 

National 

Library  

OCR+Image 

Enhancement 

100,000 

pages 

OCR accuracy reached 

92% 
Zhaoet al. (2022) 

Academic 

Library  
Chatbot 

15,000 

queries 

User satisfaction 

increased to 80% 
Internal report 

Digital 

Repository  

Recommendation 

Engine 

30,000 

resources 
Usage increased by 35% 

Kumar & Gupta 

(2021) 

 

Intelligent Cataloguing and Classification 

Traditional cataloguing requires substantial manual effort and often suffers from inconsistency. 

AI supports: 

● Automatic metadata generation  

● Subject indexing  

● Classification assignment  

● Keyword extraction  

Table 2: AI Techniques for Cataloguing 

Technique Application Benefit 

Machine Learning Subject classification Faster processing 

NLP Metadata extraction Improved discoverability 

Ontology Systems Semantic enrichment Better retrieval accuracy 

Case analysis indicated cataloguing efficiency improvements ranging between 30–50%. 

Semantic Search and Discovery Systems. 

Semantic search enhances retrieval performance by examining context and relationships. 

Applications include: 

• Natural Language Querying 

• Knowledge Graphs 

• Context-sensitive retrieval 

• Ontology-based indexing. 

Benefits observed: 

• Higher search relevance 

• Reduced search frustration. 

• Increased consumer satisfaction 

Recommendation Systems. 

AI recommendation systems customize resource access. 

Methods include: • Collaborative filtering 
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• Recommendations based on user 

behavior. 

Content Based Filtering 

• Resource similarity-based 

recommendations. 

• Libraries reported increased 

engagement with digital collections 

after implementing the 

recommendations. 

ChatBots and Virtual Assistants 

AI-powered chatbots can support: 

• Reference services and FAQ 

responses. 

• Member help 

• Research guidance 

Benefits: 

• 24-hour assistance 

• Reduced staff workload. 

• Multilingual Accessibility 

Digital Preservation and OCR 

• AI helps the preservation of historical 

collections through: 

• OCR Conversion 

• Image Restoration 

• Automated metadata extraction. 

• Predictive Preservation Models 

• These technologies enhance access 

and preservation quality. 

Research Support Services. 

• AI tools help researchers through: 

• Citation-based recommendation 

systems 

• Topic modelling 

• Automatic summarization 

• Literature review assistance

Discussion. 

The findings show that AI significantly increases operational efficiency and service quality. 

Major advantages include: 

• Automate repetitious chores. 

• Faster information retrieval. 

• Personalized services. 

• Enhanced preservation. 

• Better research support. 

However, implementation is hampered by ethical and infrastructure difficulties. 

Challenges and Risks 
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Data Protection and Ethics: Libraries must protect user anonymity and practice appropriate AI 

governance. 

Algorithmic Bias: Biased datasets may result in unjust recommendations. 

Infrastructure Limitations: AI implementation necessitates both financial resources and technical 

expertise. 

Table 3: Risks and Mitigation Strategies 

Risk Impact Mitigation 

Privacy issues Loss of trust Strong governance 

Algorithmic bias Unfair outputs Regular audits 

Resource constraints Slow adoption Staff training 

Suggestions 

Libraries should 

● Create AI governance policies. 

● Develop ethical implementation 

frameworks. 

● Instruct library personnel in AI 

literacy. 

● Encourage collaboration in AI 

networks. 

● Invest in infrastructure and digital 

preservation solutions. 

Future Directions. 

Emerging trends include: 

● AI-integrated catalogs 

● Predictive Analytics 

● AR/VR Learning Environments 

● Cross-institutional knowledge 

networks 

● Generative AI assistance services. 

Future libraries will increasingly function as intelligent knowledge ecosystems. 

9. Conclusion. 

Automation, personalization, intelligent discovery, and increased preservation are all examples of 

how artificial intelligence is transforming library services. Libraries that proactively implement AI 

can increase productivity, user engagement, and research support. Nonetheless, appropriate 

implementation based on ethics, governance, and continual evaluation is critical. 

 

 



  

Edumania-An International Multidisciplinary Journal    
 

@2026 International Council for Education Research and Training 2026, Vol. 04, Issue 03, 365-373 
ISSN: 2960-0006  DOI: https: https://doi.org/10.59231/edumania/9242 

K. S., Anitha, & S., Kavitha  372 

References 

1. Kumar, A., & Gupta, S. (2021). AI-based recommendation systems in academic libraries. 

Journal of Library Innovation, 12(3), 45–62. 

2. Smith, J., & Lee, R. (2019). Semantic search for enhanced discoverability. International 

Journal of Information Science, 8(2), 101–118. 

3. Zhao, L., Patel, K., & Wong, M. (2022). Digital preservation using AI techniques. Library 

Technology Reports, 59(5), 22–37. 

4. Tai, I., & Ghosh, S. (2025). Integrating AI into library systems: A perspective on 

applications and challenges. Proceedings of the ACM/IEEE Joint Conference on Digital 

Libraries. https://doi.org/10.1145/3677389.3702568 

5. Das, R. K., & Islam, M. S. U. (2021). Application of artificial intelligence and machine 

learning in libraries: A systematic review (arXiv Preprint arXiv:2112.04573). arXiv. 

https://doi.org/10.48550/arXiv.2112.04573 

6. Harisanty, D., Anna, N. E. V., Putri, T. E., Firdaus, A. A., & Azizi, N. A. N. (2023). Is 

adopting artificial intelligence in libraries urgency or a buzzword? A systematic literature 

review. Journal of Information Science, 49(2), 511–522. 

https://doi.org/10.1177/01655515221141034 

7. Rajeevan, M. S., Mini Devi, B., & Anoop, V. S. (2025). Recommendation system in 

libraries: A systematic literature review using PRISMA based on Scopus database. Journal 

of Indian Library Association. 

8. Awal, G. K., & Tehlan, U. (2024). Mapping the research landscape of recommender 

systems for digital libraries: A bibliometric analysis of two decades (2004–2023). Record 

and Library Journal, 10(1), 180–194. 

9. Amarudin, H., Afiyah, I., & ’Uyun, S. (2025). Research trends of recommendation systems 

in digital libraries: Bibliometric analysis and literature review. Solo International 

Collaboration and Publication of Social Sciences and Humanities. 

10. Rajeevan, M. S., & Mini Devi, B. (2026). Transforming OPACs into intelligent discovery 

systems: An AI-powered knowledge graph-driven smart OPAC for digital libraries (arXiv 

Preprint). arXiv. 

https://www.google.com/search?q=https://doi.org/10.1145/3677389.3702568&authuser=3
https://www.google.com/search?q=https://doi.org/10.48550/arXiv.2112.04573&authuser=3
https://www.google.com/search?q=https://doi.org/10.1177/01655515221141034&authuser=3


  

Edumania-An International Multidisciplinary Journal    
 

@2026 International Council for Education Research and Training 2026, Vol. 04, Issue 03, 365-373 
ISSN: 2960-0006  DOI: https: https://doi.org/10.59231/edumania/9242 

K. S., Anitha, & S., Kavitha  373 

11. Kumar, N. (2025). The role of artificial intelligence in enhancing digital library services: 

A study. International Research Journal of Library and Information Sciences. 

12. Lo, K., Wang, L. L., Neumann, M., Kinney, R., & Weld, D. (2019). S2ORC: The Semantic 

Scholar Open Research Corpus (arXiv Preprint arXiv:1911.02782). arXiv. 

https://doi.org/10.48550/arXiv.1911.02782 

13. Collins, A., & Beel, J. (2019). Document embeddings vs. keyphrases vs. terms for 

recommender systems: A large-scale online evaluation. Proceedings of ACM/IEEE Joint 

Conference on Digital Libraries, 130–133. 

14. Chen, H. H., Ororbia II, A. G., & Giles, C. L. (2015). ExpertSeer: A keyphrase based expert 

recommender for digital libraries (arXiv Preprint arXiv:1511.02058). arXiv. 

https://doi.org/10.48550/arXiv.1511.02058 

15. Lee, B. C. G. (2023). Human-AI interaction for exploratory search and recommender 

systems with application to cultural heritage (Publication No. 30489214) [Doctoral 

dissertation, University of Washington]. ProQuest Dissertations and Theses Global. 

16. Sharma, A., & Li, J. (2025). Transforming digital libraries: An analysis of AI-driven 

service enhancement and implementation challenges. International Research Journal of 

Library and Information Sciences. 

 

 

Received: Mar 17, 2026 

Accepted: Jun 01, 2026 

Published: Jul 05, 2026 

 

Transforming Libraries: Applications of Artificial Intelligence in Library Services, authored by Anitha K.S. 

and S Kavitha, is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 

International License (CC BY-NC-ND 4.0) Published by ICERT. 

 

 

https://www.google.com/search?q=https://doi.org/10.48550/arXiv.1911.02782&authuser=3
https://www.google.com/search?q=https://doi.org/10.48550/arXiv.1511.02058&authuser=3

