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Abstract

The way libraries handle and make information accessible has changed significantly due to the incorporation of
Artificial Intelligence (Al) into Library and Information Science (LIS) services. This article examines how Al
technologies affect cataloging, information retrieval, user services, and data analysis, among other LIS-related
topics. Al-driven technologies like chatbots, recommendation systems, and natural language processing have
improved user experiences by facilitating individualized recommendations and effective information retrieval.
Additionally, by automating repetitive operations, Al frees librarians to concentrate on more intricate
responsibilities like community participation and research support. Notwithstanding these developments, issues
like algorithmic biases and privacy concerns still need to be resolved to guarantee ethical Al use in LIS. This
article highlights Al's potential to improve library operations and information access for various user
communities by discussing its significant advancements, advantages, difficulties, and future implications in LIS
services.
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Introduction

Al is rapidly and significantly transforming the library and information domain by introducing technically
advanced solutions for efficient information management, improved user experiences, and effective running of
any library or information center (Mupaikwa, 2025). Al emulates human intelligence to process information,
learn, reason, make informed decisions, and understand the natural language. Libraries are employing Al
technologies to address some of the traditional problems that were created and, at the same time, utilize the same
to extend more personalized, efficient, and supportive services to their clientele. In a time of rapid digital
evolution, AI's trajectory perfectly coincides with the accelerated transformation of how information is delivered,
accessed, and managed in libraries.

Al Applications in LIS

One central area where Al makes a difference in LIS is information retrieval. Al-powered search engines use
machine learning algorithms to improve the accuracy and relevance of search results. Such systems can identify
user intent, recognize patterns in search behavior, and continuously adjust to precise and personalized
experiences for information retrieval (Bawden & Robinson, 2012). By enabling artificial intelligence searching,
this version can guarantee that users get more relevant and contextual information, improving the effectiveness
and efficiency of research and seeking information (Almaghrabi & Chetty, 2020).

It is also changing the face of cataloging and metadata management by taking over processes that would have
required the involvement of a vast human workforce. Al-driven systems will automatically provide metadata
tags, classifications, and keywords for digital resources, thus ensuring that metadata standards will be
implemented consistently. However, perhaps more importantly, they will reduce human labor in the cataloging
process significantly and effectively (Jothimani et al., 2024). This will also effectively streamline the visibility
process among users, enabling them to reach their needed materials and leveraging Al to maintain high-quality
bibliographic records and optimal resource management (Vidhate et al., 2019).
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It has also brightened support services in the library via chatbots and virtual assistants, coupled with improved
user engagement. They answer reference questions, help readers with circulation services, and recommend
appropriate reading based on the user's search history and preferences. This feature allows the virtual assistant to
emulate humans in interactions due to the use of machine learning and natural language processing, which will
enhance the responsiveness and availability of the services offered by the library. Advancements in technology
have allowed libraries to extend their hours to hours when regular businesses are closed, giving people
continuous access to information and support (Kumar & Jyoti, 2024).

Overall, better IS/LIS user support, faster catalog and metadata management, and enhanced information
retrieval can often be cited as how Al has revolutionized LIS (Litsey & Mauldin, 2018). To develop more
efficient and user-friendly library services and thereby influence information management in the digital age, it is
expected that the further development of Al technologies will find its integration into LIS.

Al technologies are required to assess user data to understand user behavior and preferences. The improvements
that libraries may bear for user happiness hold grounds based on the same, i.e., using data to recommend relevant
resources, service personalization, etc. With Al-based reading analytics, libraries can take charge of promoting
sustained patronage as well as facilitating a very personalized information-gathering experience. Such
developments by libraries towards more dynamic and flexible services will shift the balance of the information
access scenario further toward the user.

Al improves user experiences and automates mundane tasks in libraries. Automation driven by Al could also
fast-track repetitive assignments related to collection maintenance, interlibrary loans, and inventory
management. The human workforce at the library can utilize its time better if the manual burden of such
operational duties is lightened. It will then be possible to free up the staff for increasingly strategic activities—
backing research, promoting digital literacy, and working with users (Huang et al., 2023). This increment raises
the quality of services offered by libraries and increases their operation's efficiency.

Al also plays a supporting role in digital preservation efforts to maintain the authenticity and perpetual access to
digital materials. Al makes keeping academic and historical documents easy by automating tasks of restoring
content and carrying out optical character recognition (OCR) and content identification (Schellnack-Kelly &
Modiba, 2024). By protecting invaluable digital artifacts from deterioration over time, this technology increases
their accessibility for researchers and future generations. Integrating Al into digital preservation initiatives can
simplify the procedures required to preserve digital repositories, thereby increasing the sustainability of scientific
and cultural assets.

Al in libraries has many benefits, including strategic decision-making, improved user experience, and
operational efficiency. Al improves library efficiency by simplifying processes, reducing manual labor, and
optimizing resource allocation. By automating repetitive tasks and improving search capabilities, Al reduces
administrative burdens and frees up librarians' time for meaningful human interactions. Furthermore, Al
enhances the personalized user experience by making information searches more relevant and easier, providing
immediate assistance, and personalized recommendations (Mascari et al., 2024).

Al-powered data analytics provides valuable insights into user needs and behavior that can also be useful for
libraries. By studying trends in user interactions, Al can help libraries make informed decisions about resource
acquisition, service improvements, and collection development. This data-driven approach ensures that library
services are relevant and adaptable to changing customer needs (Zhang & Zhang, 2023). Furthermore, Al drives
innovation in library and information science by facilitating the adoption of new technologies and enabling
libraries to adapt to the changing information environment (Aliwy et al., 2021).

Al-Powered Information Retrieval

Artificial intelligence (Al)-based information retrieval systems are transforming the efficiency, relevance, and
accessibility of research methods in library and information science (LIS). These advanced systems use Al
techniques to interpret users' search queries in a broader context, considering user preferences, search history,
and intent variables. By leveraging contextual information and considering the unique needs of each user, Al
engines can deliver more accurate and personalized search results. This feature ensures that users receive
relevant recommendations and information that complement their search habits and information-seeking
behavior (Manning et al., 2008). The addition of semantic search allows search engines to understand the
meaning and relationships between words rather than simply matching keywords, which is a significant advance
in Al search. Al improves search accuracy by identifying synonyms, related terms, and contextual meaning,
enabling users to return comprehensive and meaningful results. This enhancement is particularly useful in
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academic and research environments where experts must interpret complex queries before accessing relevant
resources. Furthermore, Al continuously improves relevance rankings by studying user interactions and
comments, ensuring that the most reliable and valuable sources appear first in search results (Baeza-Yates &
Ribeiro-Neto, 2011).

Information seeking can now be more predictive thanks to Al systems' ability to infer user intent from external
cues and historical data. With this predictive capability, libraries can provide proactive support by providing
relevant resources before users request them. Artificial intelligence uses this predictive power to simplify
information retrieval and reduce the number of search queries, transforming the search process from a passive
process to an intuitive and fluid interaction (Jansen et al., 2008).

These advances in information retrieval are based on various Al techniques, such as deep learning, natural
language processing (NLP), and machine learning models. Supervised and unsupervised machine learning can
improve the classification and categorization of information, thereby increasing the accuracy of search engine
optimization and recommendation systems. Search engines can process natural language queries using natural
language processing (NLP), which underpins voice search operations and conversational interfaces. Deep
learning, primarily through neural networks, has further expanded the scope of Al systems by simplifying
complex tasks such as image analysis and processing of unstructured data (Goodfellow et al., 2016).

Al-powered information discovery through voice search, visual search, and personalized recommendations has
significantly improved the user experience in practical applications. Al can make learning more engaging and
effective by recommending books, articles, and other resources based on user behavior and preferences. Voice
search integration is a simple and convenient way to find information, allowing users to interact with the library
system in natural language. In addition, visual search tools improve accessibility to non-text content by allowing
users to upload images to search for related items in library collections (Russell, 2019).

The benefits of Al-powered information discovery are not limited to increased search accuracy but include
increased efficiency in resource discovery. Al reduces the time users spend searching for large amounts of
information, reduces information overload, improves search accuracy, and ultimately increases search efficiency.
Over time, information retrieval methods will become more responsive and flexible to user needs due to the
ability of Al systems to learn continuously (Croft et al., 2011).

Al is also important for digital preservation because it solves the problem of preserving digital content and
ensuring its long-term accessibility. Since digital preservation involves methods and tools to protect digital assets
such as documents, multimedia files, databases, and software, it is of great importance to libraries, information
systems, and cultural heritage institutions. Artificial intelligence (AI) supports these initiatives by automating
content analysis, optical character recognition (OCR), and content search. By preventing obsolescence and
digital degradation, this technology helps ensure that invaluable content remains accessible to future generations.
By integrating artificial intelligence into digital information discovery and preservation processes, libraries and
archives can fulfill their responsibilities regarding information dissemination while adapting to the changing
demands of the digital age (Conway, 2010).

Al in Digital Preservation

The advent of artificial intelligence (AI) has revolutionized digital preservation, enabling libraries and other
cultural heritage institutions to manage, protect, and ensure long-term access to digital materials. The sheer
volume of digital assets and threats from legacy formats, data corruption, and technological change require
advanced preservation technologies. Machine learning and computer vision are two examples of Al technologies
that help identify and classify digital documents based on format, type, and metadata. Al enables efficient
organization and retrieval by automatically classifying and tagging digital assets, allowing organizations to
maintain organized and accessible digital repositories (Yackel & Torres, 2003). OCR technology converts
scanned documents and photographs into machine-readable text and is one of the most important Al technologies
in digital preservation. This technology enables full-text search, which significantly increases the usability of
digital resources. Al-powered OCR technology ensures that scientific and historical text is preserved in a
searchable and usable format over time, improving the speed and accuracy of text analysis. As Al advances,
OCR applications become more sophisticated and can more accurately handle handwritten text, complex scripts,
and damaged documents (Duranti, 2016).

Al improves data quality management by verifying and assessing the integrity of digital data sets rather than
identifying and modifying content. Al systems can detect errors, inconsistencies, or signs of corruption, thereby
ensuring the authenticity and reliability of digital resources. In addition, Al content recognition technology
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provides valuable assistance in preserving historical audio, video, and graphic information. Cultural heritage
institutions can display objects in improved condition without sacrificing their historical significance thanks to
restoration algorithms that recover damaged or distorted information while preserving its authenticity.

Al also helps enrich metadata by automatically extracting and generating descriptive metadata from digital
objects. This capability makes it easier for researchers, scholars, and the public to find and understand digital
content, improving document discovery and contextual understanding. In addition to improving the search and
retrieval capabilities of digital documents, the development of Al metadata has also reduced the tedious process
of manual metadata creation, thereby ensuring accuracy and consistency (Fan, 2018).

Al's predictive capabilities can also assist in risk assessment and prevention planning. Al models can identify
potential risks to digital assets, including degraded data quality, hardware or software dependencies, and
outdated formats. AI helps organizations take a proactive approach to data preservation by predicting
vulnerabilities and mitigating risks before they lead to data loss or unavailability (van der Hoeven et al., 2005).
This proactive approach ensures that digital collections remain viable and accessible despite technological
advances.

Increased flexibility, efficiency, and ease of use are benefits of using Al to store digital data. By automating
labor-intensive tasks, Al enables organizations to manage large volumes of digital content without relying on
excessive human resources. Future generations can access and use stored content with enhanced viewing,
searching, and retrieval capabilities (Duranti, 2016). The integrity of digital assets is further enhanced by
maintaining high standards of accuracy and reliability through Al-powered quality assurance processes.
However, most importantly, Al can help forward-thinking institutions mitigate the risks associated with
technological change and ensure the long-term viability of digital collections.

The use of Al for digital preservation has many advantages and disadvantages that need to be properly assessed.
Data privacy, algorithmic bias, and digital asset ownership are ethical issues that need to be carefully monitored
and addressed. Furthermore, preserving the logic and insights behind Al decisions underscores the need for
openness and human participation in decision-making. If institutions hope to implement AI in digital
preservation processes successfully, they must invest in Al infrastructure, train staff, and develop guidelines for
the proper use of Al

Artificial intelligence (AI) has enormous potential to transform digital preservation by streamlining processes,
improving content quality, and facilitating proactive risk management. Libraries and other cultural institutions
can protect their digital collections and ensure long-term accessibility by applying Al methods to the
preservation process (Fan, 2018). However, as Al evolves, institutions must also address the ethical and practical
issues surrounding its use and ensure that these tools are used wisely to preserve knowledge and cultural heritage
for future generations.

Challenges and Future Outlook of Al in LIS Services

Artificial intelligence (Al) has the potential to revolutionize library and information services by introducing new
approaches to information management, user interaction, and increased efficiency. As Al increasingly integrates
into library systems, libraries will benefit from enhanced search capabilities, personalized services, and
automated processes. However, the implementation of Al is not without challenges. These issues need to be
addressed to ensure that the benefits of Al in libraries and information systems are appropriately utilized and
cost-effective. Furthermore, research on the potential of Al in libraries and information technology has identified
new developments and trends that will impact the next wave of library services (Hodonu-Wusu, 2024). Issues
related to bias and data quality are the main barriers to implementing Al in libraries and information technology.
Since AI models rely primarily on training data, biased data can affect the system’s output and generate unfair or
misleading information. High-quality, diverse, and representative datasets are essential to ensure the reliability
and fairness of Al-powered library services. Ethical and privacy issues complicate Al adoption, as libraries must
address concerns about algorithmic vulnerabilities, user data protection, and the ethical implications of
automated decision-making. Libraries must prioritize responsible Al to maintain user trust and ensure secure and
open data governance (Tijani et al., 2024).

Another major obstacle is the lack of Al capabilities. Effective implementation of Al systems in libraries requires
data science, machine learning, and Al development expertise. Libraries' inability to hire and train staff with the
necessary technical skills can hinder the widespread use of Al. Furthermore, the capital costs of implementing Al
(e.g., costs associated with software, infrastructure, and ongoing training) can be prohibitive for libraries with
limited budgets. Funding for AI projects can be difficult, especially for small businesses, which can limit their
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ability to use the technology effectively (Shatri et al., 2024). Another issue with choosing Al is its transparency.
Because many Al models operate as complex black-box systems, their output can be challenging to understand.
The lack of transparency raises concerns about trust and accountability, significantly when Al impacts critical
decision-making processes. To address this issue, libraries must make human oversight an integral part of Al
applications. This allows for responsible monitoring, interpretation, and intervention when necessary (Steyvers
& Kumar, 2023).

Despite these obstacles, the future of Al in library information systems looks bright, with many exciting
developments that will continue to impact library operations and customer interactions. One of the most
revolutionary features of Al is its ability to provide highly personalized services. To improve the user experience,
Al systems can learn from users' behavior and preferences and provide personalized recommendations, adaptive
learning, and contextual assistance. As Al advances, libraries can offer more intuitive and user-friendly services,
helping people access information more quickly and efficiently (Almaghrabi & Chetty, 2020). The future of Al
in library information systems also relies heavily on collaboration. To support resource sharing, large-scale data
analysis, and collaborative projects, libraries can increasingly collaborate to create shared Al platforms and tools
(Ahmed et al., 2024). By working together, institutions can maximize the potential of Al and create a culture of
innovation and knowledge sharing. Furthermore, Al technologies are further improving access to information
through natural language processing, semantic analysis, and more advanced search algorithms, making it easier
for users to find and interact with relevant resources.

Another area with significant growth potential is the integration of AI with advanced technologies such as
blockchain, augmented reality, and virtual reality. These advances create new opportunities for secure digital
data storage, interactive learning, and information sharing. Al assistants and chatbots are likely to continue to
evolve, providing more natural and interactive interactions and intuitively bridging the gap between users and
digital resources (Soliman et al., 2024).

As Al becomes increasingly integrated into library information services, the ethical governance of Al will
become an important issue. Libraries should develop clear guidelines emphasizing accountability, transparency,
and fairness in implementing Al. To ensure Al's ethical and sustainable use, bias, data privacy, and algorithmic
decision-making must be addressed. Institutions should strive to develop policies that protect user rights and
privacy while promoting equitable and inclusive access to Al services (Zaidan & Ibrahim, 2024). Ongoing
research and innovation are also essential for the further development of Al in library and information services.
At the forefront of the development of Al in libraries are initiatives that reduce bias, increase Al transparency,
and improve user-centered design (Kalisdha, 2024). Al continues to evolve as researchers and practitioners
explore new uses and enhance existing technologies to improve library services, streamline operations, and
create more meaningful user experiences.

While many barriers exist to integrating Al into library information systems (LIS), the prospects are no less
promising. Libraries can use Al to revolutionize their services and meet the changing needs of their customers by
addressing ethical issues, investing in talent development, and facilitating collaboration. Al can strengthen
libraries' position as essential centers of learning, information, and digital access for future generations when
appropriately implemented and developed over time. While many barriers exist to integrating Al into LIS, the
prospects are no less promising. Libraries can use Al to revolutionize their services and meet the changing needs
of their customers by addressing ethical issues, investing in talent development, and facilitating collaboration. Al
can strengthen libraries' position as essential centers of learning, information, and digital access for future
generations when appropriately implemented and developed over time.

Conclusion

As artificial intelligence (Al) is introduced into library and information science (LIS), the way libraries process
information, interact with users, and streamline their operations is evolving. Al solutions can simplify digital
cataloging, automate repetitive tasks, personalize the user experience, and improve information retrieval.
Libraries can use Al to provide more efficient, user-centered, and accessible services and to keep resources
organized, secure, and accessible to a diverse audience. Al in library information science has the potential to
revolutionize the field, but several hurdles must be overcome before it can be used responsibly and successfully.
Issues such as algorithms, privacy, openness, and data quality need to be carefully considered. Other barriers to
using Al in libraries include a lack of expertise, budget constraints, and the need for human oversight. To
maximize the benefits of Al and mitigate its risks, these issues must be addressed through ethical Al governance,
investment in staff training, and cross-institutional collaboration.
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In the future, AI will drive innovation in library information systems, enabling libraries to create collaborative Al
platforms, provide highly personalized services, and interact with advanced technologies such as blockchain and
augmented reality (AR). As research into Al in library information systems continues, ongoing initiatives to
increase transparency, reduce bias, and ensure equitable access to Al resources will remain critical to the
development of library services.

Although there are still some hurdles to overcome, the future of Al in library information systems looks
promising. If libraries use Al wisely, ethically, and with human oversight, they have the potential to enhance
their role as information hubs in the digital age. Innovative and intelligent use of artificial intelligence can make
library information systems more dynamic, adaptable, and user-centric, ensuring long-term sustainability and
access to information for future generations.

Declaration statement: This manuscript includes content generated with the assistance of generative artificial
intelligence (AI). ChatGPT was used for language refinement and summarization of the text. The authors
reviewed, edited, and take full responsibility for the final content of the manuscript in accordance with the
journal's guidelines.
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