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Abstract 

With the research and development of artificial intelligence, and its successful 
application in many fields, it has brought people a high-intelligence, multi-dimensional, 
and deep-seated life. As a key link in the cultural value service system, libraries need to 
absorb and integrate advanced technologies to innovate their own service methods and 
methods. In order to further meet the needs of readers, this article starts from the 
perspective of library smart services. First, it introduces the development of library 
smart systems and the development of artificial intelligence, and then analyzes 
characteristics based on artificial intelligence and constructs the overall framework of 
library smart service models. 
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1. Research background 

With the development and maturity of a variety of advanced technologies, fragmented 
knowledge, diverse information acquisition channels, and a high-quality life, readers’ needs 
have once again changed, and the imbalance between supply and demand between library 
services and readers’ needs has once again appeared. This is both a challenge and an 
opportunity for the library. In recent years, the concepts of "smart" such as "smart city", "smart 
transportation", and "smart logistics" have gradually entered the public's field of vision. The 
library has also learned from various fields of experience and is gradually transforming from a 
digital library to a smart library. In 2019, a forum with the theme of "Cross-boundary 
Integration of Wisdom-A New Generation of Smart Library" was held in Nanjing, and discussed 
smart services, smart buildings, and smart services from the needs of readers, and affirmed the 
development of smart libraries. . Libraries need to use advanced technology to change 
traditional service methods, internal construction, and business processes, and to realize the 
transformation of smart libraries is an inevitable trend for library development. 

From the perspective of reader needs, the demand status of readers in different periods is 
different, and it is very necessary for the library to change and upgrade in a targeted manner 
according to the needs of readers. In the current era, information knowledge is showing 
explosive growth. It is not only libraries that can provide knowledge services. Various 
fragmented information knowledge and mobile information knowledge acquisition platforms 
are flooding the lives of readers, and readers’ needs and contradictions are also Growing day 
by day. The traditional library service model has been unable to meet the deeper needs of 
readers, nor can it provide accurate guidance and services. There is an imbalance between 
supply and demand between library services and readers. Under the premise of the 
popularization of the Internet and mobile devices, it is inevitable for libraries to integrate 
artificial intelligence technology in the face of the changing needs of readers. The application of 
technologies such as big data and machine learning transforms the physical library and the 
virtual library into an organism, which can freely respond to the needs of readers in different 
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states and provide readers with high-quality services. This is not only a development and 
upgrade of the library in response to the needs of readers, but also an emphasis on the 
connection between the library and the readers. 

2. Research status 

2.1. Development of Library Smart Service 

In 2004, in order to realize the goal of maximizing the value of the library, Liu Zhiyong put 
forward the new concept of smart service for the first time. Liang Guangde discussed the 
content and form of smart services from three aspects: decision support, scientific research, 
and product development . From the perspective of smart libraries, Wu En explained and 
constructed a library smart service platform for the first time. By investigating successful cases 
of foreign library smart service centers, Li Yiping and Xu Ying planned to build a new type of 
smart service center in terms of resources, technology and methods . 

2.2. Development of Artificial Intelligence 

At the Artmouth Conference in the United States in 1956, many scholars successfully defined 
the term artificial intelligence. In the following years, humans once believed that "machines will 
surpass humans in the near future", but in fact artificial intelligence can only solve some simple 
problems based on established mathematics and models, and artificial intelligence has ushered 
in its first winter. With the Japanese in 1982. With the introduction of the Afield and star 
training algorithm, speech recognition has gradually entered the public's field of vision, and 
artificial intelligence has been mentioned again and developed again. However, due to the large 
gap between the actual usage and the imagined situation, artificial intelligence ushered in the 
second winter. As the deep learning technology proposed by scholar Hinton has been applied 
by major AI companies, and image recognition, speech recognition and other technologies have 
gradually made breakthroughs, artificial intelligence technology has begun to show explosive 
growth, which has been applied to various fields and harvested from society. Praise from all 
walks of life. The term "artificial intelligence" was introduced into the academic field since 1956. 
After more than 60 years of exploration and research, it began to show explosive growth in 
2017. Only in 2018, the number of articles published reached 2,411 . This shows that in recent 
years, with the in-depth application of artificial intelligence technology in various fields, 
artificial intelligence research has once again been valued. 

 
Figure 1. Publications of Library Smart Services and Artificial Intelligence 
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3. Feature analysis 

3.1. Analysis of characteristics of intelligent services based on artificial 
intelligence 

Wisdom is a very important phenomenon and attribute of the existence and development of 
libraries. Library wisdom, in short, refers to the knowledge, understanding and grasp of library 
phenomena by librarians in the history and contemporary practice of libraries. It is a 
comprehensive manifestation of the ability and quality of librarians extracted from library 
practice, which is higher than library practice and applied to library practice. The intelligent 
service of the library is an active and independent choice of the librarians for the work of the 
readers, and it is one or more new concepts and new service methods for the readers of the 
library in the information age. At present, artificial intelligence technology, as a new type of 
scientific and technological means, has become one of the inaccessible core points of intelligent 
services. 

3.2. Reader needs analysis 

The needs of readers are diverse and dynamic, but the needs of readers are also unique, that is, 
using reasonable scientific methods to send knowledge acquisition requests to the library and 
obtain results. From the perspective of university libraries, its service targets are mainly 
scientific researchers, freshmen, and senior students. What scientific researchers need is more 
in-depth subject services, such as personalized document checking services, document delivery, 
citation checking, and papers. Duplicate checking and other services; freshmen need to be able 
to find materials anytime and anywhere, and get basic admission training services, such as 
admission requirements, call number query, book search based on call number, how to use self-
checking machine, borrowing period, borrowing Basic services such as rules; the needs of 
senior students (including senior undergraduates and lower graduates are library retrieval 
training services). The library needs to teach them how to find the information they need easily 
and quickly, such as the in-depth retrieval and utilization of CNKI. Searching for foreign 
language journals, searching for SCI and SSCI articles, readers hope to provide knowledge 
acquisition services in an efficient and convenient way. 

3.3. Gap analysis of supply and demand 

In summary, intelligent services based on artificial intelligence can enable libraries as resource 
providers to provide readers with intelligent, interconnected, efficient, convenient, ubiquitous, 
and personalized knowledge services. Although at the current stage, the overall level of 
intelligence is low and the degree of personalization is low; but compared with the traditional 
service model, it increases the interconnection of resources, the efficiency of services, the 
convenience and ubiquity of use, and further draws the library and The space and time 
dimensions between readers, while using online and offline methods, reflect the library's own 
value to the greatest extent. As a resource demander, readers mainly need to focus on basic 
functions such as book borrowing and returning and bibliographic retrieval. However, readers 
have increased their requirements for service efficiency, result accuracy, comprehensive 
content, and equipment intelligence. At this stage, the smart service model cannot meet the 
increasing needs of readers. Therefore, it is necessary to take the user as the starting point, use 
artificial intelligence technology as a "lubricant", rely on the advantages of the library's smart 
service, and build a smart service model that is in line with the current development. of. The 
needs of readers will change according to the development of society, and library services will 
be continuously updated according to the needs of readers. Therefore, the characteristics of 
library services and readers' needs are consistent. 



Volume 2 Issue 7, 2021 

DOI: 10.6981/FEM.202107_2(7).0011 

72 

Frontiers in Economics and Management 

ISSN: 2692-7608 

4. The overall architecture of the library smart service model based on 
artificial intelligence 

The purpose of the library smart service model based on artificial intelligence is to rely on 
artificial intelligence technology to improve the intelligence, efficiency, convenience and 
personalization of the library’s smart services, while taking into account ubiquity and 
interconnectivity, so as to meet the main needs of readers and achieve Supply and demand 
balance. The overall framework is divided into six layers in total, and the operation process is 
from bottom to top. As shown in the figure, the internal resource control part is composed of 
library resources, transmission perception layer, information processing layer, and 
information storage layer; the external interaction part is composed of intelligence The 
knowledge acquisition service layer, people and application layer constitute. 

C1) Library resources. Library resources are mainly divided into virtual resources and 
collection paper resources. With the establishment of the Library Service Alliance, more and 
more libraries have joined it, and major libraries will share resources on the platform to realize 
the concept of resource sharing and common service. Virtual collection resources are also 
gradually shared and transformed into virtual resources. The information source for readers to 
obtain knowledge services is also gradually expanding, which greatly guarantees the 
comprehensiveness of readers' access to information. 

C2) Transmission perception layer. The transmission perception layer provides reader data for 
the intelligent knowledge acquisition service layer. On the other hand, it can also obtain the 
reader's real-time demand data at the first time to ensure the high-quality operation of the 
system and bring a good service experience for the readers. Among them, the combination of 
mobile devices and the Internet has brought new possibilities for modern life. Artificial 
intelligence technology helps library resources to be accurately matched with readers, and 
mobile devices and the Internet can send readers' needs to readers in a timely manner. 

C3) Information processing layer. The information processing layer extracts and processes the 
information obtained in the transmission section and converts it into valid data. This level uses 
intelligent robots, expert systems, collaborative filtering, computer vision, etc. to provide 
technical support for terminal services. The execution process of computer vision includes 
image classification, object detection, object positioning, image segmentation, image labeling, 
and image generation. In the actual operation of library intelligent services, the technical means 
used are far more than the above mentioned. The purpose of the information processing 
methods mentioned in this model is to take into account other technical means, and from the 
perspective of artificial intelligence, build artificial intelligence The smart service model of the 
library. 

C4) Data storage layer. The data storage layer stores the effective information filtered by 
information processing at this layer, including interconnection data, user characteristic data, 
resource data, and relational data. Among them, interconnected data is an indispensable part 
in the case of library resource sharing and popularization, and data circulation is fully 
guaranteed. Data circulation can reduce the accumulation of garbage data and supervise the 
library to update garbage data in a timely manner. In the interconnected data, only the readable 
data publicly available by the library are displayed. Relational data records the relationship 
between people and resources, resources and resources, and people, and provides support for 
resource retrieval and recommendation. The data storage layer is all valid data that has been 
sorted, cleaned, clustered, and classified. The accuracy of the data at this level will directly affect 
the quality of reader service. 

C5) Smart service layer. The intelligent service layer is an interactive layer for readers and 
libraries. For readers, intelligent interaction, intelligent sensing, intelligent reference 
consultation, and intelligent search recommendation provide effective decision support for 
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readers' knowledge acquisition. For libraries, this level is the terminal level that provides 
output results for readers' needs, and the accuracy of the results directly affects readers’ 
satisfaction. Secondly, service applications are also the most direct means to reflect the 
characteristics of intelligence, efficiency, convenience, and individuality. It is also one of the 
important ways to measure the relationship between supply and demand between libraries 
and readers. 

C6) Application layer. Online applications include virtual mobile tools such as official portals, 
APP mobile terminals, Weibo, Facebook, Blog, and official accounts. Offline applications include 
facilities in the museum. The online and offline service model provides readers with an 
interconnected and ubiquitous service experience. 
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