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Abstract 

Under the background of "breaking five-only", in order to make more comprehensive 
evaluation on university teachers' scientific research ability, based on large data of 
university's scientific research and social network data, merge multi-source 
heterogeneous data such as attribute information of scientific research personnel, 
scientific research, academic preferences, and research collaboration etc., extract label 
and build the university scientific research personnel user profile model. It provides 
scientific basis and strong support for the evaluation of scientific research talents in 
universities under the background of "breaking five-only". 
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1. Introduction 

Universities play a very important role in the growth of scientific research personnel, and the 
improvement of teachers' scientific research ability is the focus of universities to 
comprehensively promote the high-quality development of scientific research. Facing various 
problems brought by "five only" evaluation, how to carry out scientific and reasonable 
evaluation of scientific research is a relatively important problem currently facing. 

At the National Education Conference in 2018, General Secretary Xi Jinping clearly proposed 
that we should resolutely overcome the stubborn miasma in the field of education that only 
focuses on scores, admission, diplomas, papers and hats, and constantly improve relevant 
evaluation indicators[1]. In previous scientific research evaluation, the number of SCI papers, 
patents, projects and funds were taken as important indicators of scientific research evaluation. 
Although this evaluation method can achieve objective evaluation, it has a serious problem: it 
attaches importance to quantity and ignores quality. This method violates the original intention 
of scientific research evaluation, and causes teachers to issue papers only for increasing the 
number, instead of really issuing papers for scientific research innovation and research. In 
October 2020, the General Plan for Deepening the Reform of Educational Evaluation in the New 
Era issued by The State Council proposed to improve the scientific research evaluation of 
university teachers, highlight the quality orientation, implement classified evaluation for 
different disciplines and positions, and combine individual evaluation with team evaluation[2]. 
The scientific research evaluation is moving towards the classified evaluation of the 
performance of scientific research projects, which is shifting from focusing on quantity to 
focusing on process, quality and results. 

Facing the innovative transformation and demand of university scientific research evaluation, 
how to form a set of university teachers' scientific research evaluation system and evaluate 
teachers' scientific research ability fairly, justly and scientifically through the user profile of 
researchers, so as to achieve the purpose of promoting the continuous improvement of 
university scientific research level has become the focus of this study. In this paper, multi-
source heterogeneous data are collected and fused with the help of user profile technology, and 
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user profile of university researchers are drawn based on researchers' attribute information, 
research achievements, academic preferences, and research cooperation, so as to provide 
strong support and beneficial reference for scientific evaluation of researchers.  

2. User profile of scientific research personnel 

2.1. Definition of user profile 

User profile is tagging of user information, describes user characteristic attributes by collecting 
data of social attributes, daily habits, preference characteristics and other dimensions of the 
user, and analyzes and statistics these characteristics, mining potential value information, so as 
to abstract the overall picture of user information. User profile is an information set composed 
of user information obtained from massive data [3]. 

Cooper, the father of interaction design, first proposed the concept of user profile. He believed 
that "User profile can represent a real user and establish a user model based on the real data of 
users". In terms of research on user profile of scientific researchers, Gao Yang et al.[4] 

constructed a profile model of outstanding talents from three dimensions of basic attributes, 
research interests and academic influence based on data from social network platforms. Zheng 
Ang et al.[5] analyzed the characteristics and attributes of scholars and constructed user profile 
and scholar databases to serve talent identification, research team and thematic resource 
construction, etc. Peng Chengcheng et al.[6] proposed a smart campus scholar profile system 
that can display "academic pedigree" and "research vein". Mo Junlan et al.[7] described the data 
of the scientific research team and extracted the relevant tag set to achieve the profile of the 
scientific research team. Wang Ying et al.[8] analyzed the profile of university scientific research 
users, summarized the characteristics and attributes of users, and constructed a pattern 
acquisition framework for user profile. Yao Zhanlei et al.[9] applied user profile to the 
classification and classification evaluation of scientific research talents, and constructed a 
classification and evaluation model of scientific research talents based on user profile.  

2.2. User profile of university researchers 

Research personnel profile is the specific application of user profile in the field of scientific 
research. It abstracts a labelized user model to describe researchers according to their social 
attributes, research habits, research behaviors and other information. More in-depth data 
mining and analysis based on user profile can provide auxiliary decision support for scientific 
research management and evaluation of researchers, so as to improve scientific research 
evaluation, accuracy and predictability. Through the user profile of researchers, the 
characteristics of scholars' research interests, research direction, research ability, research 
relationship and other aspects can be described to objectively evaluate their research ability 
and level. 

In the field of scientific research in universities, data empowerment has not been truly realized 
due to the existence of data islands. For example, massive scientific research data are scattered 
on the Internet, such as CNKI, Google Academic, Baidu Academic, EI and Web of Science, which 
collect a large number of scientific researchers' paper information, and social data of scientific 
research are scattered on various academic social networking websites. In order to achieve 
accurate evaluation of researchers, it is necessary to integrate all kinds of scientific research 
data and break data islands. 

By constructing the profile of scientific researchers, the research interests and background 
knowledge of scientific researchers can be quickly mastered. According to the profile model of 
scientific researchers, the selection of appropriate team members with comprehensive 
consideration of all aspects of information plays a very important role in the scientific research 
efficiency and quality of major projects. At the same time, collecting, sorting out, studying and 
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copying user profile of behaviors and demands related to the whole process of scientific 
research can help scientific research managers identify the needs of scientific research users, 
predict the changes of subjective and objective factors, and realize personalized, professional 
and accurate scientific research decisions and scientific research management services. 

3.  User profile construction process of scientific researchers 

In order to make the researchers profile description more comprehensive, this paper analyzes 
the attributes of researchers based on multi-source heterogeneous data and forms a complete 
User profile of researchers. The construction process is shown in Figure 1. 
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Figure 1:  User profile construction process of scientific researchers 

3.1.  Data Collection 

The data of scientific researchers is the basis for constructing scientific researcher profile. The 
more comprehensive the data collected, the more accurate the profile of scientific researchers 
will be, and the information characteristics of scientific researchers can be presented 
completely. The data of scientific researchers mainly includes personal basic information, 
published articles, invention patent information, information of scientific research projects, etc. 
Through analysis, the information can be classified into the following categories: 

3.1.1. Personnel attribute data.  

Personnel attribute data refers to the statistical characteristics of scientific researchers, mainly 
from personal homepage, Baidu Encyclopedia and other websites. The collected fields include 
name, gender, date of birth, phone number, email, mailing address, work unit, position, 
professional title, education background, major, and work experience. 

3.1.2. Data of scientific research achievements.  

Data of scientific research achievements refers to information of scientific research results 
generated by scientific research activities of scientific researchers, including journal papers, 
conference papers, academic monographs, patents, conference reports, standards, software 
copyrights, scientific research awards, academic conferences held or attended, research reports 
and other important scientific research results. Various data sources and main information are 
shown in Table 1. 

Table 1 Data Sources and Main Information of Researchers' profile 

Data Type Data Sources Main Information 

Research personnel 
attribute data 

Baidu Encyclopedia, 
Personal Homepage 

Name, gender, age, title, education 
background, degree, major, 
telephone, email, work unit 
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Academic paper data 
WOS, EI, CNKI, Wanfang 

and Other Databases, 
National Natural Science 

Foundation of China, 
National Science and 

Technology Reporting 
Service System 

Title, author, journal, included, 
citation 

Invention patent data 
Patent name, application number, 

status , effective time 

Thematic report data 
Report type, report name, release 

time 

Data sources of scientific research results include chinese database and foreign academic 
database. Chinese academic databases mainly include CNKI database, Wanfang database and 
Weipu database, which collect millions of journals and cover various disciplines. Foreign 
language literature databases mainly include Web of Science and EI database. Web of Science, 
as a comprehensive academic information resource, contains more than 12,000 kinds of 
influential core academic journals in various research fields such as natural Science, 
engineering technology and biomedicine. The literatures included in EI retrieval system almost 
involve various fields of engineering technology. WOS and EI contain the world's four major 
retrieval systems, which can comprehensively collect foreign literature of scientific researchers. 
Funds source of each paper is the national natural science foundation, national social science 
fund project database, these two databases provide researchers ever to participate in the 
project situation, CNKI's full-text database of chinese patents also provides the patent status of 
researchers, national science and technology service system provides the scientific research 
project report, progress report, etc. 

3.2. Data fusion and integration 

Data fusion is a high-level knowledge organization. Through heterogeneous data integration, 
disambiguation, processing, inference verification, update and other processes of data from 
different data sources, data combination is realized, and multi-source heterogeneous source 
data is unified into standard structured data, which is convenient for user profile use. The first 
step is to format and extract heterogeneous information, mainly make named entity recognition 
for text or image information. Named entities in this paper mainly include named entities, such 
as people's names, organization names, place names, and time expressions, such as date and 
time. Next, the data is cleaned. Missing values are filled with null values or special values to 
complete and duplicate data is deleted. 

Data integration is to integrate the data from multiple data sources and store them in a unified 
database. This step mainly standardizes and sorts out the basic data through data specification, 
data classification, data cleaning, data de-duplication and other technologies to establish the 
profile database of scientific researchers. In the original data, due to different metadata 
standards for information from different sources, there is no unified description of scientific 
researcher information. Different field names are used for the same attribute in different 
databases. In this paper, unified fields are used to describe scientific researcher information, as 
shown in Table 2. 

Table 2 Database and information fields related to scientific research personnel 

Database name Information Category Information field 

Scientific research 
personnel attribute 

database 

Personal basic 
information 

Name, gender, age, title, education 
background, degree, major, email 
address, unit, research direction 

Database of scientific 
research achievements 

Scientific Research 
Achievements 

Information 

Journal papers, conference papers, 
patents, monographs, research 
awards, representative works, 

research reports 
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Academic Preference 
database 

Research interest 
information 

Research preference, research 
duration, research results 

Scientific research 
cooperation database 

Cooperative relationship 
information 

Collaborators, time, cooperative 
projects, cooperative achievements 

3.3. Label extraction and user profile 

Tag extraction is the core of building user profile model. Using natural language processing, 
data mining, pattern recognition, feature extraction and other technologies, user label database 
is established to complete user profile modeling. 

Firstly, through the statistical analysis of user data, the fact label of user profile is obtained. The 
user's personal information is statistically analyzed to obtain the user's attribute labels, such 
as gender, age, occupation, education level, etc. Through statistical analysis of users' research 
data such as papers, patents and research cooperation, the labels of users' research interest and 
research relationship can be obtained. For example, users pay attention to a certain research 
topic and research field for a long time, indicating that users have obvious interest in literature 
and knowledge resources in this field. 

Secondly, intelligent analysis techniques such as machine learning and various 
recommendation algorithms are applied to analyze and predict user characteristics, hidden 
interests and needs, cooperative relationships, social relationships, etc., so as to obtain the 
predictive labels of user profile. As one of the important branch of artificial intelligence, 
machine learning is one of the important intelligent user characteristics analysis and mining 
technology, including the decision tree and naive bayes and support vector machine, neural 
networks, k neighbor, k-means, genetic algorithm and random forest, markov chain, and many 
other algorithm, can be used for users classification, clustering, labels, prediction, etc. 

For more accurate describe characteristics of scientific research personnel, use big data 
technology such as text mining, natural language processing, machine learning and clustering 
algorithms to make user behavior modeling of facts label. Through the model forecast, make 
forecast analysis of scientific research personnel behavior, which make user characteristics 
visual and vivid visualization, so as to make a precise evaluation of scientific research personnel. 
Instead of evaluating talents based on the number of papers, titles, academic degrees and 
awards, it evaluates the influence of papers and the relevance of titles, academic degrees and 
achievements by means of semantic mining calculation method. High relevance means talents 
have higher condensed achievements and subject focus. 

4. Conclusion 

User profile is also called user information tagging, which accurately depicts user 
characteristics by collecting user basic attributes, preference characteristics and other 
dimension data. User profile is a cognitive expression of users based on user behavior analysis 
and is also the starting point of subsequent data analysis and processing. More in-depth data 
mining and analysis based on user profile can provide auxiliary decision support for 
researchers' evaluation, so as to improve the scientificity, correctness and predictability of 
decision making. Through the user profile of researchers, the characteristics of scholars' 
research ability, research interest, research direction, research cooperation and other aspects 
are described, and the scientific and reasonable evaluation of researchers' scientific research 
level is carried out, so as to promote the development of teachers' scientific research and 
promote the improvement of the school's scientific research ability. 

This paper starts with the specific research activities of university researchers, 
comprehensively summarizes the various features involved in user profile of researchers, 
analyzes the data sources and characteristics of various features, and constructs user profile of 
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researchers from the basic information, research achievements, research interests, research 
cooperation and other dimensions. The user profile not only comprehensively describes the 
information of researchers, but also makes the display of information more intuitive, which is 
conducive to the fair, just and scientific evaluation of teachers' scientific research ability in 
universities, so as to achieve the purpose of promoting the continuous improvement of 
scientific research level in universities. 
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