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With the progression of technology, library services and functions
have continuously evolved. The reference services in libraries have
undergone  significant  transformations alongside technological
advancements. Traditional paper-based reference resource are gradually
shifting to digital formats. Reference consultation services have evolved
from face-to-face inquiries and email consultations to real-time online chat
services. With the rapid rise of artificial intelligence technology, libraries
have entered a new stage of intelligent services, pioneering smart reference
services through text or voice-interactive chatbots. The application of Al
technology in libraries has not only enhanced the accuracy of data retrieval
and information recommendation but also initiated new service models,
such as personalized reading recommendations, intelligent classification,
and knowledge graph construction. In recent years, large language models
have gradually matured, and the emergence of ChatGPT-4 has brought
revolutionary impacts to libraries. Large language models possess
powerful natural language understanding and generation capabilities,
significantly improving service efficiency and meeting the diverse and
personalized needs of modern readers. This study aims to explore the
intelligent librarian "Xiaoshu" based on GPT-4, emphasizing the
enhancement of library service capabilities and reader experience. Xiaoshu,
a digital twin with voice communication abilities, can mimic the behavior
and language style of real librarians, providing natural and human-like
interactions. Since its implementation on December 28, 2023, at the
National Public Information Library, Xiaoshu has utilized large language
models to offer efficient and accurate information responses, enhancing
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reader interaction through rich character design. Looking ahead, this study
will continue to refine the functionalities and services of the intelligent
librarian. Key areas of focus include database expansion and updates,
emotion recognition and response, personalized recommendations,
multilingual support, response time improvement, and user feedback
mechanisms. Through continuous technological innovation and service
optimization, the intelligent librarian aims to provide readers with more
efficient, intelligent, and reader-centric library services, becoming an
indispensable part of the smart library ecosystem.
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Abstract

With the progression of technology, library services and functions
have continuously evolved. The reference services in libraries have
undergone  significant  transformations alongside technological
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advancements. Traditional paper-based reference resources are gradually
shifting to digital formats. Reference consultation services have evolved
from face-to-face inquiries and email consultations to real-time online
chatbot services.

With the rapid rise of artificial intelligence technology, libraries have
entered a new level of intelligent services, such as smart reference services
through text or voice-interactive chatbots. The application of Al
technology in libraries has not only enhanced the accuracy of data retrieval
and information recommendation but also initiated new service models,
such as personalized reading recommendations, intelligent classification,
and knowledge graph construction.

In recent years, large language models become matured, and the
emergence of ChatGPT-4 has brought revolutionary impacts to libraries.
Large language models possess powerful natural language understanding
and generation capabilities, significantly improving service efficiency and
meeting the diverse and personalized needs of modern readers.

This study aims to explore the intelligent librarian *Xiaoshu" based
on GPT-4, emphasizing the enhancement of library service capabilities and
reader experience. Xiaoshu, a digital twin with voice communication
abilities, can mimic the behavior and language style of real librarian,
providing natural and human-like interactions. Since its implementation on
December 28, 2023, at the National Public Information Library, Taiwan,
Xiaoshu has utilized large language models to offer efficient and accurate
information responses, enhancing reader interaction through rich character
design.

Looking ahead, this study will continue to refine the functionalities
and services of the intelligent librarian. Key areas of focus include database

expansion and updates, emotion recognition and response, personalized
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recommendations, multilingual support, response time improvement, and
user feedback mechanisms. Through continuous technological innovation
and service optimization, the intelligent librarian aims to provide readers
with more efficient, intelligent, and reader-centric library services,

becoming an indispensable part of the smart library ecosystem.

Keywords
Smart library, Large language model, Generative Al, Intelligent librarian,

Reference services

SUMMARY
Background and Motivation

As technology advances, library services and functions have
continuously evolved. The reference services in libraries have undergone
significant transformations alongside technological advancements.
Traditional paper-based reference resources are gradually shifting to digital
forms. Reference consultation services have evolved from face-to-face

inquiries and email consultations to real-time online chatbot services.

With the rapid rise of artificial intelligence technology, libraries have
entered a new level of intelligent services, such as smart reference services
through text or voice-interactive chatbots. The application of Al
technology in libraries has not only enhanced the accuracy of data retrieval
and information recommendation but also initiated new service models,
such as personalized reading recommendations, intelligent classification,
and knowledge graph construction.
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In recent years, large language models become matured, and the
emergence of ChatGPT-4 has brought revolutionary impacts to libraries.
Large language models possess powerful natural language understanding
and generation capabilities, significantly improving service efficiency and
meeting the diverse and personalized needs of modern readers.

This study aims to develop an intelligent librarian based on GPT-4.
This voice-interactive virtual assistant is designed to simulate a real
librarian, providing services such as answering questions, recommending
books, and delivering information. The goal of this research is to enhance
user experience and improve library services through the development of
this intelligent librarian.

Architecture Design

The design of the intelligent librarian is composed of front-end and
back-end components. The front-end component primarily supports
human-computer interaction (HCI) between the system and the users,
including the animations of the intelligent librarian Xiaoshu, the processing
of the voice dialogues between intelligent librarian and users, and
displaying the content and information generated by the back-end

component.

For the back-end component, it utilizes Microsoft's Azure STT
(Speech to Text) and TTS (Text to Speech) services to support voice and
text conversion. Once the dialogue is converted, back-end component
determines whether there is a contextual relationship between the
dialogues or if a new context needs to be established. To prevent irrelevant
responses, back-end component implements an intent recognition feature
that determines whether the response should be generated from the internal
database or via designated external sources. When the intention is to query

book-related information, back-end component implements another
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feature called database query generation. It automatically generates SQL
code to query book database based on the user’s intention.

Practical Application and Outcome Evaluation

From December 28, 2023, to May 12, 2024, the intelligent librarian
received more than 200 visits per-day. The types of conversations between
readers and the intelligent librarian Xiaoshu can be broadly classified into
eight categories, namely, library services, book inquiries, live information,
Xiaoshu personal information, people, politics, ethics, and casual chat.
Initially, dialogues related to the casual category were predominant.
However, as the usage became more established, library service requests
gradually exceeded the casual type dialogues. This trend indicates that the
intelligent librarian has effectively adapted to and fulfilled the evolving
needs of the readers.

Conclusions and Recommendations for Future Work

The primary goal of this study is to develop an intelligent librarian,
Xiaoshu based on GPT-4. The success of the intelligent librarian hinges
not only on the accuracy of its responses but also on the quality of the user
experience. Xiaoshu is designed to mimic a real librarian in both
appearance and voice, while emphasizing the accuracy of generative Al
responses and user experience design, with the aim of providing a more
humanized interaction.

Since its implementation, readers have gradually come to recognize
and appreciate the value of the intelligent librarian in real library services.
Future improvements will focus on several directions, including books
database expansion and updates, emotion recognition and response,
personalized recommendations, and multilingual support. It is anticipated
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that the future intelligent librarian Xiaoshu can deliver more efficient,
intelligent, and user-centric library services.
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