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Abstract 

With the vigorous development of computer technology, network technology and modern communication 

technology, data mining, as a derivative of the rapid development of information technology, provides technical 

support for the effective management of digital knowledge resources. Today, with the digital construction of 

university library, personalized service of library has become an urgent need. One of the key points of personalized 

service in university library is how to obtain readers' personalized information needs effectively and automatically, 

so as to guide personalized service. The emergence of data mining technology enables us to extract the required 

information from a large amount of information. Association rules in data mining are to discover the connections 

between different items in the database, and these rules reflect the reading behavior patterns of readers. Based on 

the relevant principles of data mining technology, this paper constructs a library personalized information service 

system, and introduces the realization ways of library personalized information service based on data mining 

technology from the perspective of association rules. 
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Ⅰ. Introduction 

As the center of information resource collection, processing and service, the purpose of library is to provide good 

services for readers, help readers obtain and use information, and produce knowledge [1]. With the rapid 

development of information network technology, university libraries are successively carrying out digital 

construction, increasing library service mode, improving service quality and service efficiency [2]. In this process, 

library personalized information service has been paid more and more attention. When readers come to the library, 

they are often inundated by a vast sea of materials, and it is difficult to obtain books efficiently. However, the library 

is not clear about the needs of readers, so it is difficult to carry out personalized services according to the needs of 

readers [3]. At present, various types of libraries generally use the library management automation system, which 

will produce a large number of book circulation data every day. These data are mainly used in the daily management 

of the library. It is difficult to find the hidden relationships and rules in the data, and it is difficult to predict the 

information needs of readers [4]. There are many important information behind the seemingly disordered data. The 

library naturally hopes to analyze it in many aspects in order to make better use of it and guide the actual work [5]. 

Personalized information service is the direct embodiment of the library's “people-oriented” value concept. It is an 

active or intelligent push service mode to meet the needs of readers to the greatest extent, that is, through the 

analysis of users' borrowing habits and personality characteristics, it can actively provide users with information 

they may be interested in [6]. 

In the library, a large number of historical data have been accumulated, and many important information is hidden 

behind these data. People hope to carry out higher-level analysis in order to better serve readers [7]. Many libraries 

are using data warehouse and data mining technology to analyze book circulation data, get some potential and 

implicit information, and provide important reference data for libraries to improve services [8]. The emergence of 

data mining technology enables us to extract the required information from a large amount of information. Data 

mining is a non trivial process of extracting implicit, unknown and potentially useful information from a large 

number of incomplete, noisy, fuzzy and random practical application data [9]. Association rules in data mining are 

to find the relationship between different items in the database. These rules reflect readers' reading behavior patterns 
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[10]. Using association rule technology to mine the transaction data generated in the process of library service can 

comprehensively obtain the information demand patterns of various types of readers [11]. Personalized service 

system can provide accurate service for readers by learning these demand model knowledge. Starting from the 

relevant principles of data mining technology, this paper constructs the library personalized information service 

system, and introduces the implementation of library personalized information service based on data mining 

technology from the perspective of association rules. 

Ⅱ. Library Personalized Service 

2,.1 Personalized service analysis 

Library personalized service refers to an integrated information service in the digital information environment, 

which mainly uses the network and information technology to obtain and analyze the information usage habits, 

preferences, background and requirements of each user, so as to provide users with an integrated information service 

that fully meets their individual information needs. To improve the construction of information resources, we need 

to collect information resources in many aspects and improve the quality of personalized service, so we need to have 

a more accurate and comprehensive understanding of readers. Personalized recommendation service, such as 

information push service, is a technology that automatically sends the selected books to readers according to the 

time specified by readers. Its essence is active service. It hardly needs readers to do anything. The system 

automatically provides corresponding services according to readers' information needs. An important feature of 

library personalized service is active service. Under the condition of accurately understanding the needs of readers, it 

actively promotes various library services to readers and changes the passive service mode of traditional library. The 

allocation of traditional library resources and the provision of services are inevitably affected by the collector's 

knowledge level, knowledge structure and personal hobbies due to the influence of manually collected information. 

Personalized active service will enable users to obtain the best possible service with as little effort as possible. The 

personalized information service of digital library is to create a personalized information resource database for 

readers, that is, personal database. Through the library network, users submit customized personalized information 

to the library system for the construction of personal information database. As an auxiliary teaching and scientific 

research unit, on the one hand, the university library should constantly enrich various collection resources, on the 

other hand, it should actively improve the service quality and implement the digital construction. In the era of digital 

library, to advocate library personalized service, we should fully consider the application of various existing 

computer software and hardware technologies [12]. In terms of hardware, large capacity disk storage and parallel 

computing processors are becoming cheaper and cheaper, making it possible for the library to store massive 

resources and transaction computing. In terms of software, the progress of data mining and machine learning 

technology provides support for the library to provide higher quality services. The content mining based on 

electronic resources is to find meaningful knowledge through pattern recognition, analysis and understanding of 

library website information. According to the information needs of a certain field, automatically capture, collect and 

sort out the information required by the field, filter useless redundant information, directly provide the knowledge 

found by data mining to readers through information push, and actively provide personalized services. 

A. Library Personalized Service System 

Library personalized information service covers the whole process from website registration to receiving services 

provided by the system. This system first collects library user information, then builds a model of user demand 

behavior by correlation technology, and then compares the existing library resource knowledge base with the user 

model. Book resources in libraries are explicit knowledge existing in libraries, that is, knowledge types recorded on 

certain material carriers. Using data mining method, the relationship between readers' characteristics and 

information needs is mined from the library affairs database, that is, empirical knowledge, that is, what kind of 

readers have what kind of information needs, and stored in the knowledge base. The empirical knowledge here is the 
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frequent patterns hidden in a large amount of data, reflecting the tendentious information needs of different readers, 

so the system adopts the data mining method of association rules. Readers' behavior information is to solve practical 

problems and meet academic, scientific research and production needs. They reflect readers' individualized and 

diversified demands for digital resources and their utilization rules. Mining these data can be used to analyze and 

predict the trends of readers' borrowing books and returning books in the future, and put forward management 

decisions and layout strategies of books on this basis, which can provide reliable basis for improving the service 

level of libraries. 

Ⅲ. Design of Library Personalized Information Service System Based on Association Rule Mining 

In the current era of generalized dissemination of information resources, library users' information needs are not 

limited to the previous information retrieval and bibliographic inquiry, but they want to obtain deeper text 

information or more comprehensive answers to inquiry questions. The operation mode and service mode of library 

are somewhat similar to those of many commercial fields. Therefore, we should learn from the successful experience 

of data mining in commercial fields and apply it to library management. The library database involves a large 

amount of data information. In the face of these massive data, there will inevitably be lengthy and even wrong data. 

Therefore, in data mining, we should choose the appropriate mining type and algorithm according to the different 

data mining tasks, and correct, process and process the wrong data [13]. According to these characteristics of 

university library service objects, association rules mining method can be used to analyze the group and individual 

of library affairs database, so as to provide targeted group service and individual service, and change traditional 

passive service into active service. Using data mining technology can not only keep the integrity and functionality of 

information, but also deeply analyze the relationship between information, so as to meet the deep information needs 

of users. 

In the process of data mining in library, once the theme of data mining is determined, it is necessary to define the 

theme first, and make clear the research requirements and purposes. Then, the explicit data and implicit data in the 

reader database are collected and extracted, and the related characteristics of the requirements are summarized by 

describing their concepts. Through data analysis, different demand classification models are formed according to 

similarities and differences, and the data are put into different classifications. Through the combination of demand 

classification model and reader behavior information, the difference analysis and deviation detection are carried out, 

and a large number of irrelevant data are excluded to form mining results. The data mining process is shown in 

Figure 1. 

 

Fig.1 Data mining process 

Using big data system development technology to innovate the design of precision knowledge service system, 

optimize and develop the precision knowledge service function and service interface of digital library, so that the 

precision knowledge service system can provide more functions. The prediction of user interest can be calculated as 

follows: 
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(1) 

Where 
uR  is the average score of user u on the resource, 

,m iR  is the score of user m on item i, 
mR  is the average 

score of user m on resources, and  ,sim u m  is the similarity between users u and m. 

System data collection is realized by collecting the information of readers using the library, such as borrowing 

information and personal identity information retained by readers swiping their cards. After the collection is 

completed, the resource processing layer classifies the collected information, updates the knowledge database 

information, and ensures the instantaneity of data resources. Individual analysis means that the system extracts 

specific reader records from the library affairs database and carries out association mining. Through individual 

analysis, readers' personalized information preferences are obtained. As individual service experience knowledge, 

combined with the service experience knowledge of related groups to which individuals belong, matching resources 

are retrieved from the resource pool according to the current needs of readers, providing readers with more accurate 

services. Figure 2 shows the construction structure of library digital resources under the information ecology. 

 

Fig.2 Library's digital resource construction structure under the information ecology 

In the process of borrowing library resources, readers will leave and produce a lot of information, such as readers' 

personal information, borrowing history, return time, etc. Extracting information such as reader classification and 

subject classification from these information can provide readers with more valuable consultation and personalized 

information services. In addition, we can find some valuable information related to each subject and optimizing the 

collection layout of the library from these data. Importing and sorting data is the premise of data mining, and it is 

also a necessary condition for users to obtain high-quality information services. The quality of data mining is 

directly proportional to the mining scope and workload. In order to provide users with comprehensive and in-depth 

literature information services, we should fully understand the problems set by users before data mining, and expand 

the mining scope and depth of literature data as much as possible [14]. In the background of personalized 

information system, the user usage model is established according to the entered user information. Finally, the 

information system background uses data mining technology to obtain the related resources in the library resource 

pool and recommend them to users. 
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The transaction data of library refers to the access records of each resource pool, which needs to be integrated 

together to form a complete transaction database. From the perspective of integrity and security, the reader database 

should also be copied to the transaction database, and a table name different from the transaction record should be 

taken, so as to avoid directly accessing the reader database of the library system when mining reader information. 

Table 1 gives the accuracy results of data sets under different feature dimensions. The change trend of accuracy 

under different feature dimensions is shown in Figure 3. 

 

Table 1 Results of informatization experiments based on information ecology 

Feature dimension 20 40 60 80 100 

Accuracy (%) 78.59 77.45 77.86 82.54 71.94 

 

 

Fig.3 Trends in the construction of informatization construction patterns under different characteristic dimensions 

Confidence is the ratio of the number of transactions with all items in the rule to the number of transactions with 

only items in the condition. Not all strong association rules are valuable to users, but the best rules are generated by 

calculating the promotion degree. A data mining algorithm corresponds to a model construction mode. To maximize 

the data mining function, the key is to choose a mining algorithm suitable for analyzing the model. After the user 

model is established, the model can be properly debugged according to the requirements of the system. Digital 

library should not only discover and absorb the hidden knowledge or patterns in information resources through 

information analysis and reorganization, but also describe, link and organize knowledge content and structure 

according to users' needs and knowledge application environment, so as to help users build personalized and 

dynamic knowledge maps and knowledge organization systems according to their own needs. 

Ⅳ. Conclusions 

In today's society, library services are no longer limited to providing simple literature search and borrowing, but 

instead turn to providing users with deeper and related information sources. With the development of information 

technology and digital library, the library, as an academic, scientific research and service institution, plays an 
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important role. It is urgent to process information by using classification, clustering, association rules and other 

technical means to promote the overall progress of library business and management. In the digital library in the 

future, people should explore information in the digital library with huge information resources, and provide 

effective decision-making basis for personalized service, and data mining tools are also indispensable. The 

application of data mining technology effectively solves the problem of mismatch between supply and demand in 

library information services, and enables readers to enjoy more effective, targeted and personalized information 

services. However, data mining technology involves many data processing skills and the workload is complex, so its 

popularity in the construction of personalized information service system of libraries in China is still very low. With 

the expansion of database, the application of network technology in library and the deepening of personalized 

service concept, data mining technology will have a positive impact on the construction of library. Facing the 

impetus of personalized service, the library will invest more efforts in the research and development of data mining 

tools. 
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