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Abstract

Purpose: This research aimed to identify and explore the key applications of artificial
intelligence (Al) in public libraries.

Methods: A systematic review method was used to achieve the research objective. After
searching the Iranian and global databases, 42 documents related to the subject of this
research were identified. The documents were studied, and the key applications of Al in
public libraries were extracted from their full text.

Results: The findings showed that public libraries can benefit from the potential of Al in
six different areas: (1) collection management, Al can identify user needs and optimize
the life cycle of resources; (2) information organization, Al can assign index terms,
prepare summaries, and digitize works; (3) information retrieval, these technologies can
help with multimedia search, heterogeneous and multilingual information exploration;
(4) user services section, Al can improve the user experience through information
consulting, assistant robots, and sentiment analysis; (5) library space and equipment, Al
can provide a more pleasant space for users; and (6) management and maintenance, Al
can managers make the best use of available resources. Altogether, 66 different
applications for Al in public libraries were identified.

Conclusion:. To sustain the life of public libraries and keep pace with the development of
smart cities, these institutions must utilize Al to increase efficiency and user attraction as
well as personalize services. This is faced with challenges such as costs, privacy, and the
readiness of libraries, but its positive effects on the quality, equity, and innovation of
library services will be evident.

Introduction

This study explores the integration of artificial intelligence (Al) into public libraries, arguing for its necessity to
maintain relevance in modern, smart societies. The purpose of the research is to identify and introduce these
applications, driven by the belief that public libraries must eventually adopt Al tools and technologies to
maintain an active role in society. Al is a transformative technology, comparable to electricity, that impacts all
aspects of human life, and public libraries must embrace it to increase efficiency, attract users, and personalize
services, thereby keeping pace with smart cities.

Methods

To achieve its objective, the study employed a systematic review method. The researchers conducted searches
across Iranian and international databases, specifically, Open Alex, Scopus, LISTA, and ISC (Islamic World
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Science Citation Center), for academic papers published until June 4, 2024, with an update on August 1, 2024, to
account for the rapid pace of Al-related publications. Initial searches yielded 309 related documents, which were
then refined to 262 after removing duplicates. Following a review of titles and abstracts, 80 documents were
selected, and after full-text study and quality control, 38 documents were chosen. An additional four documents
were added by examining the bibliographies of the selected papers, resulting in a final sample of 42 documents
for analysis. Data extraction involved two researchers identifying key Al applications, followed by
categorization and thematic analysis. Two other researchers then reviewed and evaluated the initial analysis to
ensure accuracy, with final applications and categories determined by the consensus of all researchers. The
review found that most of the identified documents were published within the last five years, indicating a rising
trend in publications related to Al in public libraries.

Results

According to the findings, public libraries are increasingly leveraging Al across six key areas, with a
comprehensive total of 66 identified applications poised to transform their operations and user experience.
Among these, user services stand out as the area with the most significant potential, encompassing at least 18
distinct functions. Close behind are information retrieval and library management and maintenance, both
identified as prime candidates for substantial Al integration.

One crucial area where Al offers significant leverage is collection management. Public libraries constantly
curate their information resources to meet evolving user needs, a process that involves acquisition, updating, and
meticulous maintenance. Al can enhance this process through eight key functions. For instance, resource
acquisition benefits immensely from Al's ability to analyze user needs and predict relevance, ensuring that
acquired materials are genuinely sought after and utilized. Similarly, resource popularity analysis leverages data
analysis and machine learning to understand usage patterns, guiding future acquisitions. Al also facilitates
resource sharing and interlibrary loans through intelligent recommender systems, streamlining resource
exchange between institutions. Beyond acquisition, Al aids in resource and equipment usage analysis, providing
insights into how patrons interact with library assets. It also optimizes resource lifecycle management, predicting
necessary interventions from creation to preservation. Furthermore, Al can enable format conversion,
transforming printed books into audio formats for visually impaired users using advanced text-to-speech and
LLMs. Finally, resource location robots utilize robotics, 10T, and image processing to accurately locate, retrieve,
and reshelve resources, greatly improving efficiency within the physical space.

Al's impact extends profoundly into information organization, a critical function for facilitating access and
improving user services. Seven key functions showcase Al's ability to optimize these processes. Indexing is
made more efficient as Al assists in assigning relevant index terms and keywords through text processing and
LLMs. Summarization capabilities allow Al to generate concise descriptions of resources in various formats,
simplifying information access for users. Cataloging and metadata extraction are significantly enhanced by Al's
ability to extract necessary metadata and ensure its quality. Al also aids in classification, determining appropriate
categories for resources on shelves and within digital systems, while clustering groups vast volumes of
information based on common features, making large datasets more manageable. Topic modeling utilizes
keywords to explain topic evolution, offering insights into emerging themes. Lastly, digitization of printed works
into digital formats is accelerated and improved through optical character recognition systems, aiding both
preservation and broader accessibility.

Efficient information retrieval is paramount for users to access needed information quickly, and Al
significantly bolsters this area through twelve key functions. Al-powered reader consultation helps users swiftly
find information, eliminating the need to browse multiple sources. Image and video search systems allow
searching based on content rather than just metadata, vastly expanding search capabilities. Networked
information retrieval enables seamless searching across various databases from a single interface. For security
and safety, information filtering uses pattern recognition to filter inappropriate content. Al also democratizes
access through voice search, especially beneficial for visually impaired users, and facilitates heterogeneous
information retrieval across diverse file types and formats. Multilingual information retrieval breaks down
language barriers, allowing searches in one language to retrieve information in others. An intelligent information
retrieval assistant gains a deep understanding of user behavior and needs, delivering high-quality, relevant
results. Knowledge retrieval moves beyond just information sources, helping users find answers to their
problems, while chatbots provide instant assistance to user queries. Furthermore, recommender systems suggest
resources based on user interests, and information display optimizes the visual presentation of information for an
enhanced user experience.

Beyond collection and information management, Al profoundly impacts user services, the lifeblood of public
libraries. With fifteen diverse functions, Al enhances how libraries interact with their patrons. Reference services
become more agile, with Al answering a wide array of user questions quickly and accurately. Information
consulting gains efficiency through Al's ability to offer specialized advice. Assistant and user guide robots can
physically accompany users, answering questions and guiding them through the library. Virtual and augmented
reality (VR/AR) create immersive experiences, making users feel as if they are in a real physical space. Facial
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recognition streamlines processes like entry and resource borrowing. User clustering enables personalized
services by grouping users with similar characteristics. Mobile-based services bring a wide range of library
functions directly to users' phones. Sentiment analysis allows libraries to understand user feelings, leading to
improved interactions. Resource borrowing and return can be automated by robots, freeing up staff time.
Behavior analysis provides insights into how users navigate and interact within the library. Al also supports
education and learning, designing courses and providing content, and aids in needs prediction, anticipating what
users will require. For entertainment, Al can create games and provide playmates using VR/AR. Finally, Al
assists with feedback collection and analysis, drawing insights from social networks, and informs service
development and course design based on user viewpoints. Al even extends to storytelling, with tools like
ChatGPT extracting or creating narratives, and enhances customer affairs through intelligent chatbots. The
integration of Al across these areas promises a future where public libraries are more responsive, personalized,
and engaging than ever before.

Conclusions

The paper concludes by reiterating that Al's emergence is akin to that of electricity, with unknown but vast
transformative potential. For public libraries to remain relevant in smart cities and continue their vital role in
society, they must embrace Al. Al is seen as a solution to long-standing challenges, such as difficulties in
collection development and declining user engagement. By enabling personalized services, Al can increase user
attraction and ensure that services are tailored to individual and group needs, addressing the diverse requirements
of public library users. It can also foster innovation, introduce entirely new services, and free up librarians from
administrative tasks, allowing them more time for user interaction and creative service development.

Furthermore, Al can help public libraries achieve equity in service delivery, ensuring high-quality,
personalized services for all users, regardless of their varied needs. Beyond internal applications, libraries can
also contribute to Al advancement by educating users on Al literacy and providing data for Al algorithms.
Collaboration with other institutions, such as universities, is crucial for successful Al implementation in libraries.

Despite the myriad opportunities, the adoption of Al in libraries faces significant challenges. These include
the high costs of implementation and infrastructure, the complexity of integrating Al technologies with existing
library systems, the vast amount of data required for Al, and ensuring the sustainability of expensive tools. Other
crucial concerns include potential biases or inaccuracies in Al algorithms, the risk to user privacy, and the need
for libraries and librarians to be adequately prepared and accepting of these new technologies. Addressing these
challenges is vital for public libraries to fully realize the transformative potential of Al. The paper suggests that
future research focus on feasibility studies for Al implementation in Iranian public libraries, developing
roadmaps, benchmarking successful Al adoptions, and further exploring implementation challenges.
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