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Abstract. The application of big data in the Internet, cloud computing and other
fields is becoming more and more extensive, with the continuous increase of the
network environment and information resources of students’ campuses, the net-
work structure of university libraries has also undergone tremendous changes, and
the amount of data storage has also become larger and larger. How to use massive
data mining technology to effectively classify and analyze students’ campus infor-
mation has become an urgent problem to be solved. In this paper, we mainly study
the modeling and profiling of college students’ behavior characteristics based on
big data analysis and predictive training set. Firstly, this paper studies the theoreti-
cal techniques related to big data, including datamining algorithms and behavioral
profiling overviews. Secondly, the analysis of student behavior portraits was car-
ried out; Finally, the fusion verification of the student behavior portrait model was
carried out, and the experimental results were analyzed and summarized.
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1 Introduction

Big data is a new, massive, time-sensitive and valuable information resource, while it
has a high degree of data relevance, spatial distribution and multi-source heterogene-
ity. With the continuous development of Internet technology and advanced information
technology such as cloud computing, the large database contains a large number of rich
and diverse types of data information, which are intertwined and related to each other,
making both valuable information and non-valuable characteristics in the large database
discovered and utilized [1]. Therefore, the use of existing large sample sets to obtain
the information required for student behavior portraits has become one of the urgent
problems in the current society: First, this paper analyzes the student behavior model
based on big data technology, and then establishes the corresponding concept and pro-
poses related algorithms according to the attribute relationship between data objects,
and finally analyzes the characteristics of big data, and proposes the application strategy
of student behavior portrait on the basis of the model [2].
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2 Research on the Theory and Technology Related to Big Data

2.1 Data Mining Algorithms

The purpose of data mining is to describe, extract and interpret the huge redundancy
and cannot be described, extracted and interpreted with existing information, so as to
help us understand the essence of things at a deeper level, which can provide users with
better and more efficient decisions and help users achieve more value. The key to data
mining is how to find a tool that is efficient and practical, easy to use, and can effectively
use existing information to provide a better basis for decision makers. In the context
of the big data era, when analyzing and processing massive complex content, it is also
necessary to apply to a large number of effective and highly accurate data, and big data
analysis technology can provide effective information for decision makers, so that we
can understand the essence of things at a deeper level, and on the basis of discovering
the essence of things, analyze massive information through data mining technology to
help us understand and master complex events at a deeper level [3].

2.2 Behavioral Profiles Overview

Behavioral profiling refers to the analysis of data to obtain representative feature points
or preference information for a specific target to form a decision tree diagram. As an
effective tool for constructing target users, correlating user behaviors and predicting
behavior trajectories, behavior profiles are an effective tool based on data mining and
analysis, which establish models and predict potential target groups by integrating user
behavior characteristic information. The essence of behavioral profiling is to organize
behavioral data into visual behavioral data features, realize the automatic transformation
of user profiles, and predict the characteristics of potential target groups according to
the data mining results, so as to formulate corresponding measures [4].

Behavior profile is mainly found through themining and analysis of students’ behav-
ior track, various characteristics of students in the learning process can be described by
one label. In order to better understand students’ personality characteristics, interests,
etc., this chapter will construct students’ behavior portrait model from the perspective of
students’ behavior trajectory, and use big data technology to analyze students’ behavior
trajectory. The information collected and predicted results are used to further uncover
valuable and potentially useful information. Firstly, the K-Means clustering algorithm
is used to preprocess the original data. Then the association rules mining method is
used to build the student behavior portrait model. Finally, according to the results of
different dimensions, the comprehensive evaluation index of students’ behavior portrait
is calculated.

User behavior profile is a virtual real user behavior data, first of all, the user behav-
ior profile divides the user’s different behavior label categories for real and specific
behavior data; Second, describe the behavior characteristics of users according to their
different behavior tag categories. Therefore, based on big data analysis technology can
effectively predict and reveal user behavior characteristics. Finally, a data-based user
profile is outlined, and the analysis of this data-based user profile can predict the user’s
behavioral characteristics, thereby providing effective suggestions for schools, teachers
and students.
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2.3 Data Mining Process Model

Process model is a mathematical method to describe the characteristics of things. It
takes data as the input variable, calculates and analyzes its change rule with a specific
algorithm. This paper establishes a student behavior portrait model based on big data in
the practice of student behavior portrait. This modeling technology can obtain results
by comprehensively processing the information related to students’ behaviors collected.
When encountering a large number of complex problems or failing to make correct
judgments, it is necessary to analyze and solve the problems or provide solutions with
the help of process models to achieve the expected purpose.

1) Correlation analysis studies

Correlation analysis research refers to the use of statistical analysis indicators to represent
the correlation between random data objects, through the analysis of these data, so as to
study the correlation between different categories of samples to reveal the inherent law
between things [5]. Common correlation analysis methods include plotting scatter plots,
scatter plot matrices, and calculating correlation coefficients. In order to more accurately
determine and describe the degree of correlation between data objects, we analyze it by
calculating the correlation coefficient between data objects. Commonly used methods in
the correlation analysis of data objects are pearson correlation coefficient and Spyarman
rank correlation coefficient.

Pearson correlation coefficient is generally used to analyze the correlation between
the behavioral data of data objects, and some laws are obtained by analyzing the rela-
tionship between data, which provides reference for the classification and research of
students’ behavioral characteristics and psychological structure in the future [6]. The
calculation of the Pearson correlation coefficient is shown in Eq. (1):

r =

n∑

i=1
(xi − x)(yi − y)

√
n∑

i=1
(xi − x)2

n∑

i=1
(yi − y)2

(1)

wherein, the range of correlation coefficient r is −l ≤ r ≤ 1, and the different values of
r indicate the degree of correlation between the behavioral data of the data object, and
the result is to reveal the relationship between the data to a certain extent.

Spearman rank correlation coefficientmethod: Pearson linear correlation coefficients
are generally used to process large sample data and are used to describe and analyze
student behavior characteristics. Predict student behavior by statistically modeling and
predictive modeling of the collected information. Pearson correlation analysis is a data
mining method that statistically models the collected samples to obtain a feature that
is highly relevant but highly controllable. The Spearman rank correlation coefficient is
also known as the rank correlation coefficient and is calculated as shown in Eq. (2).

rs = 1 −
6

n∑

i=1
(Ri − Qi)

2

n(n2 − 1)
(2)
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2) CRISP-DM data mining process model

CRISP-DM Data mining process model is a student behavior analysis model based on
big data. It is mainly used to process and mine information of potential users and convert
it into effective customers to realize effective marketing. CRISP-DM analysis model is
used to compare student behavior datawith other users, so as to discover different demand
characteristics. The process model for CRISP-DM data mining is shown in Fig. 1. The
first is to build a set of information sources with multiple variable information and
distributed structured data sources based on large sample features, and use this model to
mine the hidden layer information contained in the data. Secondly, the method is used to
classify the original valid samples, establish the corresponding correlation relationship
according to different categories, and map the association rules to the high-dimensional
space to analyze the connection between the properties of high-dimensional objects and
the hidden things, and extract the implicit information according to the association rules,
forming a student behavior portrait model based on big data analysis. Finally, by mining
the potential value of the hidden data, and proposing corresponding solutions according
to the model, the enterprise can provide a basis for decision-making [7].

The main feature of the CRISP-DM data mining process model is to visualize data
by extracting, transforming, analyzing, and modeling a large amount of business data
in a commercial database. This method collects, extracts and analyzes a large amount
of student information, and uses this data to build a corresponding model. It uses data
mining methods to model and analyze student behavior models to help understand their
individual needs, which can provide targeted recommendations to the education sector.

Fayyad data mining process model. The Fayyad data mining process model treats
the pattern of knowledge in a database as a multi-step process. In this process, users can
analyze and process the data, and they can obtain the corresponding information accord-
ing to different characteristics. For example, large sample knowledge, user behavior
preferences and personal privacy, etc., users can analyze this information to obtain user
behavior preferences, so as to provide personalized services for schools, students and

Fig. 1. CRISP-DM data mining process model
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Fig. 2. Fayyad data mining process model

other groups, thereby improving students’ learning efficiency. The Fayyad data min-
ing process model is defined as a model inclined to information processing technology,
which predicts and analyzes user behavior based on the results of data mining, thereby
realizing information extraction and combining it with the decision-making process [8].
The Fayyad data mining process model is shown in Fig. 2.

3 Student Behavior Profile Analysis

3.1 Student Behavior Profiling Process

Student behavior analysis refers to the process of collecting and analyzing the behavioral
characteristics, motivation and psychological states of students in school, and analyzing
and comparing them, which is the study of various activities and behavioral characteris-
tics of college students in learning and life, as well as the relationship between students.
Firstly, by analyzing the clustering categories of various types of behavioral data, a data-
based set of behavioral labels is constructed, and the characteristics of student behavior
are analyzed through data mining, and then the neural network training algorithm is used
to predict them according to the differences between different categories. Secondly, the
data-based label set analysis is used to obtain the scenario-based behavioral character-
istics and verify and correct various behavioral labels, and the predictive model is used
to analyze the students’ behavioral characteristics, obtain the factors affecting their psy-
chological and emotional states, and make corresponding suggestions for these reasons
[9]. The specific process of student behavior analysis is shown in Fig. 3.
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Fig. 3. The specific process of student behavior analysis

3.2 Student Behavior Label Collection

A collection of student behavior labels refers to classifying and tagging them, divid-
ing the data into different types according to certain rules, thus forming a repository of
information with specific attributes. Behavioral labels are classified according to dif-
ferent industry application scenarios and business backgrounds, but their data volume
is limited, so when applying, they must select corresponding labels according to the
behavioral characteristics of different types of students. Commonly used behavioral
label classification methods include fact labels, attribute labels and customized labels;
Fact-based labels refer to a type of label that uses numerical statistics to mine the actual
behavior data of users, and attribute-type labels refer to some similarity between stu-
dents’ behavioral characteristics and data; Custom class labels use some specific demand
points encountered or possible in the process of use as classification objects [10].

Student behavior portrait labels mainly use attribute labels to discretize and classify
various types of behavioral data, and combine them according to the characteristics
of the data to form a student behavior portrait with specific characteristics, so as to
realize the adjustment of the relationship between students and others in the social
living environment. In this paper, the K-means clustering algorithm is used to cluster the
behavior data of students, and the behavior of students is classified according to different
characteristics. The analysis results show that the label set with great difference can be
generated when learning activities are carried out in the big data environment, and
can provide reference for other students. Survey activities in a big data environment can
produce a largely different set of labels, and it canmake predictions about the adjustment
of relationships between students in different behavioral categories.

4 Student Behavior Portrait Model Fusion Verification

4.1 Experimental Program

The integration of student behavior portrait model is mainly based on data mining, and
comprehensive analysis is carried out in combination with the behavior characteristics
of students, so as to realize the integration of college students’ campus information
resources. The student behavior portrait model used in this experiment is a fusion model
based on the classification algorithm of multi-frequency pattern tree, which is divided
into three steps, the first step is to mine the discrete label collection of student data, and
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extract features through the data; The second step is to apply the student’s behavior profile
to the objects with large amount of information, high structure and low similarity, and
then analyze the multi-frequency pattern tree of student data, and apply it to the objects
with large amount of information, low structure and high similarity by analyzing the
student’s behavior model. The third step is to organize the multi-frequency patterns
that exist in the student data, form a frequent pattern tree based on the multi-frequent
patterns of student data, and analyze its characteristic attributes according to the student’s
behavior pattern tree. In addition, the model mainly uses the deformation structure of
the FP-growth algorithm to diverge the structure of the student behavior pattern tree, and
by clustering the data, so as to achieve the difference in student characteristic attributes
between different categories for the same type of object, and through the clustering of
data, the relationship between different types of students is predicted.

4.2 Experimental Results and Analysis

In this paper, the application of student behavior portrait based on the classification
algorithm model of multi-frequency mode is mainly used, and the behavior profile of
students in big data environment is analyzed by the deformation structure of the FP-
growth algorithm, and the relationship pattern between feature structure features and
features is determined through observation and experimental results. According to the
model, different types of students are processed using the same set of decision software,
so as to derive what connections exist between students in different decision-making
behavior characteristics, and analyze the data model. Finally, by analyzing the results
and comparing themwith the differences and correlation factors in the behavioral profiles
of others, the tree structure of the student data is obtained, as shown in Fig. 4.

Fig. 4. Multi-frequent tree structure of student data
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According to the above, it can be concluded that the behavioral characteristics of
students affect their learning activities and learningmethods, and are also directly related
to the direction of their future career development. Therefore, it is very necessary to
analyze and process students’ information in the context of big data era.

5 Conclusion

Big data has gradually become the new darling of today’s society, its application is
becomingmore andmore extensive, it plays an important role in student learning, campus
management and social activities, and the application of big data has also become an
important topic in student learning research and campus culture construction. Through
the collection and analysis of a large number of information on the behavior of college
students, the statistical analysis of student learning behavior data, so as to understand
and grasp the personality characteristics of contemporary college students, and in-depth
analysis, which can help college administrators better understand and grasp the behavior
characteristics of contemporary college students, so as to develop a suitable student
development, it is conducive to the campus cultural environment managed by the school.
Starting from big data, this paper collects and analyzes student behavior information,
analyzes the characteristics of students’ learning behavior, and constructs a campus
cultural environmentmodel based on big data to achieve collegemanagement and college
students’ mental health education through big data technology.
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