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Abstract: As an important platform for the dissemination of human knowledge and ideas, library has
always been the focus of national and social attention, and also an important part of the development
of science and technology in China.5G technology has the advantages of low latency, high reliability
and super high speed, which brings a new experience to the library information service. This paper
starts with the construction principle of 5G technology application in smart library, discusses the main
5G technology applied in the construction of smart library, and puts forward the application strategy
of 5G technology in the construction of smart library, in order to provide reference for the application
of 5G technology in the construction of smart library.
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1. Introduction

In the information age, the rapid development of technology is deeply changing the operation mode
and service form of traditional libraries. As the most advanced communication technology, 5G
technology is gradually injecting new vitality and possibilities into the construction of smart library.
Libraries also need to keep pace with The Times, embrace the changes brought about by technology,
and serve the public in a more efficient, intelligent and convenient way. Therefore, it is particularly
important to explore the application strategy of 5G technology in the construction of smart library,
which is not only helpful to improve the service capacity of the library, but also can promote the key
step in the digital transformation of the library.

2. The construction principle of 5G technology application in smart library
2.1 User-centered

The application of 5G technology in the construction of smart libraries always needs to be
optimized and adjusted according to the needs of users. Smart library is not only to realize the
digitalization of books, but also to meet the diverse needs of users in knowledge acquisition,
information retrieval, learning and communication. The high-speed and low-latency features of 5G
technology can ensure that users can get a smooth and efficient experience in the process of using
smart libraries, and avoid service interruption or delays caused by technical problems, so as to ensure
that the user experience is always in the best state. At the same time, the large bandwidth advantage of
5G technology can support the transmission of a large amount of data, which provides the smart library
with a wide range of data processing and analysis capabilities, and can deeply explore users' usage
habits and demand preferences, so as to provide users with more accurate recommendation services.5G
technology also supports the concurrent connection of a large number of devices, which means that the
smart library can provide services to more users at the same time, meet the use needs of peak times,
and ensure that every user can enjoy high-quality services [1].

2.2 Technology-oriented

As an advanced communication technology, 5G technology has the characteristics of high speed
and low latency, which makes it have natural advantages in the construction of smart library. First, the
leading technology ensures that smart libraries can have strong data processing and transmission
capabilities, so as to support fast access to large amounts of online resources and smooth playback of
HD content. Secondly, the low latency feature of 5G technology provides the possibility of real-time
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interaction for smart libraries, which is crucial for various functions of distance education, online
lectures, real-time consultation and other functions in the library. Thirdly, technology-oriented also
means that in the planning and design stage of smart library, it is necessary to give priority to the
integration of technology application scenarios and technologies, so as to ensure that various hardware
devices, software systems and service platforms can be perfectly integrated to form a unified, efficient
and stable system. Finally, the dominant position of technology also requires smart libraries to continue
to pay attention to the latest development of technology in the process of operation and management,
timely technology upgrading and optimization, to ensure that the library service is always kept at the
forefront of the industry.

2.3 Based on service

In the whole construction framework of smart library, the principle based on service occupies the
core position.5G technology has brought unprecedented possibilities for the service mode of libraries,
but the application of technology should always focus on the improvement and promotion of service.
All the equipment, platforms and systems of a smart library should be closely related to providing more
efficient, convenient and diversified service functions. Not only does it ensure that readers can quickly
find and access the resources they need, but it also provides comprehensive services that support
accessing multiple formats, languages, and devices. At the same time, 5G technology should help
libraries to expand and innovate in service content, such as remote literature delivery, virtual reality
experience, high-definition video lectures, etc., so that library services are no longer limited to
traditional borrowing and reading, but become a real knowledge exchange and cultural experience
center. Smart library also needs to establish and improve the service monitoring and feedback
mechanism, to ensure that every technology application can truly meet the service needs of readers,
timely adjust and improve the deficiencies, and always take providing high-quality and all-round
service as the primary task and ultimate goal of the work [2].

3. The main 5G technology applied in the construction of smart library
3.1 Network slicing technology

Network slicing technology is one of the core functions of 5G technology, which allows the
virtualization of a physical network into multiple independent logical networks, each of which can be
optimized and customized according to specific application requirements. For smart libraries, this
means that a special network environment can be created according to different business scenarios and
service requirements. For example, libraries can provide specialized network slices for different
services, such as digital resource downloads, virtual reality experience, and remote video lectures, to
ensure that each service can get the best network support, so as to provide a smooth and efficient user
experience. Network slicing technology also provides libraries with more flexible network management
and maintenance means, which can dynamically adjust network resources according to the actual use of
services to ensure the stability and reliability of the network. At the same time, each slice has
independent security and isolation characteristics, which for the library information security provides a
more solid guarantee, to ensure that sensitive data and resources will not suffer potential threats, enable
it to better meet the needs of modern and digital services, and further improve the service quality and
user satisfaction of the library.

3.2 Mobile edge computing technology

Mobile edge computing technology is a technology that allows the data processing process to be
closer to the data source, thus greatly improving the speed and efficiency of data processing. For smart
libraries, this means that users can provide them with more real-time and efficient services. With the
increase of digital resources, users are increasingly required for the speed of retrieval, download and
interaction, and mobile edge computing technology can just meet this demand. With the support of this
technology, the library's server no longer needs to send all the requested data back to the data center for
processing, but can be processed closer to the user, thus greatly reducing the latency and improving the
response speed. This technology is particularly important for low-latency applications such as virtual
reality, augmented reality, and HD video streaming to ensure that the library provides various digital
services with the best user experience. Mobile edge computing technology can also help libraries to
better manage and allocate resources, ensure the stability and security of the network, and provide a
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3.3 3D sensor technology

3D sensor technology uses sensors to capture the three-dimensional form and position information
of objects, and the high bandwidth and low latency characteristics of 5G technology enable these
information to be transmitted and processed in real time. In smart libraries, 3D sensor technology can
be applied to multiple scenarios, such as intelligent navigation, automated logistics, precise positioning,
etc., so as to improve user experience and operational efficiency. Using 3D sensor technology, the
library can provide readers with more intuitive, humanized navigation service, help readers quickly
find the required books or materials, at the same time, the technology can also be intelligent monitoring
of the space of the library, real-time grasp the books, equipment, seats and other resources usage,
provide strong support for library management.3D sensor technology combined with 5G high-speed
data transmission capacity, can also support high-definition video monitoring, intelligent analysis and
other functions in the library, to further improve the security and management efficiency of the library.
The deep integration of 3D sensor technology and 5G provides a strong technical support for the
construction of smart library, enabling the library to better meet the needs of modern readers and
realize the intelligent, efficient and humanized services [3].

3.4 Internet of Things technology

Internet of Things technology, which connects various physical devices through a network for data
exchange and communication, achieving intelligent management and control. With the support of 5G
technology, the application of the Internet of Things technology in smart libraries has shown higher
efficiency and wider coverage. With the help of the Internet of Things technology, the library can
monitor the circulation of books, environmental parameters and equipment status of books in real time
to ensure the rational utilization of library resources and the comfort of the environment. At the same
time, the Internet of Things technology can also be used in the automatic process of the library, such as
self-service borrowing and return, intelligent positioning, automatic storage, etc., which greatly
improves the service efficiency and user satisfaction. Combined with the characteristics of high-speed
data transmission and low latency of 5G technology, the Internet of Things technology can realize the
rapid response and accurate control of a large number of equipment in the library, providing strong
support for the intelligent operation of the library. The Internet of Things technology not only improves
the operation efficiency of the library, but also brings a more convenient and intelligent service
experience to the users, and lays a solid technical foundation for the future development of the smart
library.

3.5 Artificial intelligence technology

Artificial intelligence technology aims to enable machines to mimic human mental logic, perform
complex tasks, and analyze large amounts of data through deep learning and machine learning. With
the help of the high-speed data transmission and ultra-low latency characteristics of 5G technology,
artificial intelligence technology has been widely used in libraries. First, through deep learning
algorithms, the library can provide users with more accurate book recommendations, so that users can
find the required resources faster. Secondly, through machine learning technology, libraries can
classify, manage and archive books more intelligently to ensure the efficient use of book resources.
Combined with language processing technology, the library can also provide users with voice retrieval,
intelligent question and answer and other services to improve user experience. Finally, artificial
intelligence technology can also assist libraries in data analysis, mining users' behavior patterns, and
provide decision support for libraries. The introduction of artificial intelligence technology has greatly
optimized the service process of the library, improved the service quality, and provided infinite
possibilities for the future development of the library.

4. The application strategy of 5G technology in smart library construction
4.1 Use 5G technology to establish a personalized and intelligent service model

In the construction process of smart library, the use of 5G technology to establish personalized
intelligent service mode has become the main trend. Combined with the high-speed data transmission
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capability of 5G technology, the library can provide users with high-definition and smooth online
resource browsing experience to meet users' needs for multimedia content. At the same time, the
feature of large connection number allows libraries to connect more intelligent devices, such as
intelligent bookshelves and intelligent navigation system, through the Internet of Things technology, to
further improve the accuracy of service. In order to effectively implement this strategy, the library can
take the following measures: Firstly, establish an intelligent service platform that integrates 5G
communication modules, which can capture and analyze users' reading habits, search records, and
interaction behavior in real-time; second, based on the above data, the machine learning algorithm is
used to generate personalized content recommendation for users; third, all intelligent devices in the
library can access the service platform and conduct data interaction through 5G technology to realize
intelligent and personalized management of various resources and services in the library [4].

4.2 Using 5G technology for real-time data analysis and feedback

In the context of the construction of smart library, the introduction of 5G technology provides
unique technical support for real-time data analysis and feedback. On the one hand, through the
high-speed data transmission capacity of 5G technology, all kinds of data inside the library can be
collected in real time, such as the user's borrowing behavior, the flow of people inside the venue, the
access of digital resources, etc. Through an efficient data processing center, the data is analyzed in real
time to provide insight into user behavior patterns, resource usage, and venue operations. On the other
hand, the low-latency nature of 5G technology ensures that the data processing can be quickly fed back
to users or library managers. In order to better implement this strategy, the following measures can be
adopted: Firstly, develop data analysis algorithms suitable for intelligent library environments to
improve the accuracy and efficiency of data processing; Secondly, establish a real-time feedback
system that automatically pushes relevant resources or information to users based on data analysis
results, or provides decision-making suggestions for library managers, making the operation of
intelligent libraries more intelligent, efficient, and accurate.

4.3 Applying 5G technology to promote the digital transformation of libraries

5G technology, with its high-speed data transmission, low latency and extensive connectivity
capabilities, provides libraries with the infrastructure to complete the digital transformation. With the
super high speed of 5G technology, users can quickly upload and download a large number of digital
data, including e-books, video materials and audio files, to ensure that users can enjoy the digital
resources of the library anywhere and at any time. Through 5G technology, libraries can realize more
intelligent automation services, such as self-service borrowing, self-service return and remote
reservation, which greatly improves the library operation efficiency and user experience. To ensure the
smooth progress of digital transformation, strengthen the construction of 5G infrastructure, ensure
stable coverage of 5G networks inside and outside the library, increase investment in digital resources,
and enrich the library's digital content library; Cultivate library staff with skills and knowledge that are
suitable for digital transformation; Carry out promotional activities to encourage users to make more
use of library digital services. The comprehensive application of these measures will not only help
libraries to successfully complete the digital transformation, but also can make them always maintain a
leading position in the 5G era.

4.4 Integrate resources and build a new resource-sharing platform

The high-speed data transmission capability and low-latency characteristics of 5G make it possible
to share large-scale and high-quality digital resources in smart libraries. To realize this vision, libraries
need to integrate resources and bring together all kinds of materials, including e-books, academic
papers, video, audio and other multimedia content, into a unified platform to provide users with a
one-stop query and use experience. Firstly, we should strengthen cooperation with other libraries or
knowledge institutions, achieve resource exchange, and form a huge resource pool; secondly, the
advanced data storage and retrieval technology is adopted to ensure efficient storage and quick query of
resources; Thirdly, considering the characteristics of 5G, the sharing platform should have high
concurrent processing capability to support a large number of users to access online; in addition, to
ensure data security and user privacy, data encryption and privacy protection measures should be
strengthened on the platform. Finally, in order to improve the user experience, a friendly user interface
can be designed and provide multi-language support, so that more users can easily make use of this
sharing platform, provide users with richer and more convenient services, and also promote the
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resource sharing and collaborative development of the library [5].
4.5 Realize cross-border cooperation and improve service quality

Smart library is not only a gathering place of literature and materials, but also a platform for
knowledge and information exchange. Through 5G technology, libraries can be seamlessly connected
with various institutions such as schools, research institutes, museums, art groups, etc., providing
readers with more abundant and diversified resources and services. First, libraries can work with
universities to quickly bring in the latest academic research results and provide readers with real-time
online lectures or seminars through a high-speed 5G network. At the same time, the cooperation with
museums and art groups enables the library to display precious exhibits and art works online, providing
a virtual visit experience. Secondly, in order to realize effective cross-border cooperation, libraries need
to establish a unified information exchange platform to ensure the efficient integration and circulation
of all kinds of resources. Finally, in order to ensure the long-term stability of the cooperation, it is also
necessary to establish sound cooperation agreements and operation mechanisms to ensure that the
rights and interests of all parties are fully protected. In short, 5G technology provides unprecedented
opportunities for libraries to cross the traditional boundaries and conduct in-depth cooperation with
various institutions, so as to provide readers with richer and more high-quality services [6].

5. Conclusion

To sum up, the strategic application of 5G technology in the construction of smart library involves
many aspects, including the application of basic technology, resource integration, service quality
improvement, etc. With the continuous progress of technology, the smart library will continue to iterate
and innovate. In the future, smart library will not only be a place to store knowledge, but also become
the center of cultural exchange, technology research and innovation practice. To this end, a
comprehensive exploration of the strategic application of 5G technology and put it into practice will
help libraries to better play their core role in knowledge dissemination and social service, and meet the
diversified and personalized reading and learning needs of modern society.
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