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Abstract. Aiming at the low reliability of the traditional ideological and political
classroom student status information acquisition system, a high-reliability design
of the ideological and political classroom student status information acquisition
system under multi-target tracking is proposed. Under multi-objective tracking,
the hardware design of the system is completed by designing the student status
information storage module in the ideological and political classroom, designing
the student status information analysis processor in the ideological and politi-
cal classroom, and designing the student status information query module in the
ideological and political classroom. By extracting the ontology of student status
information in ideological and political classrooms and designing a program for
obtaining student status information in ideological and political classrooms, the
software design of the system has been completed and the acquisition of stu-
dent status information in ideological and political classrooms has been achieved.
The experimental results show that the ideological and political classroom stu-
dent status information acquisition system under multi-target tracking has higher
reliability in terms of accuracy, usefulness and recall.

Keywords: Multi-target tracking - Ideological and political class - Student
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1 Introduction

Inrecent years, with the development of education in colleges and universities, it is urgent
to introduce advanced management technology of student status information, improve
the level of education, improve the efficiency of obtaining student status information,
so as to consolidate the comprehensive competitiveness of university education. In the
daily operation of colleges and universities, the acquisition of student status informa-
tion is a crucial task, and it is also a direct reflection of the level of Ideological and
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political classroom management, which determines the quality and social image of Ide-
ological and political classroom education in Colleges and universities. Therefore, how
to actively introduce appropriate information technology and build a university student
status information management platform is a key issue related to the development of
university education [2].

In the United States, Europe and other developed countries and regions, many uni-
versities with technical strength have participated in the development of student status
information collection system of Ideological and political classroom, especially in some
developed countries in North America and Japan. Software development agencies coop-
erate to develop a practical system suitable for college students’ management needs [3].
Literature [4] predicts students’ performance through online learning behavior analysis.
In terms of the development mode of the student status information collection system
in the ideological and political classroom, most of the systems have developed from
the original student status information collection system in the ideological and political
classroom based on C/S mode to the current student status information collection system
in the ideological and political classroom based on B/S mode, It realizes the integrated
storage and distribution of data information, and the operability and concept of the sys-
tem are gradually improving, which can greatly improve the efficiency and accuracy of
the acquisition of student status information in the ideological and political classroom.
It can realize data interconnection and information sharing with other systems. Litera-
ture [5] uses decision tree analysis to predict students’ performance in higher education
institutions. At present, in order to continuously improve the level and efficiency of
student management, many foreign universities have joined some ERP design concepts
to develop more systematic products. It can be seen that in many years of technology
development and application practice, many foreign countries have accumulated rich
experience in the development of the student status information collection system in the
ideological and political classroom, and are still in the process of continuous improve-
ment. It should be pointed out that the management mode of many foreign universities
is different from that of China. Therefore, although the design concept and method can
be used for reference in our country, it should be completely transformed into a system
adapted to the students’ environment in our country, rather than directly used [6].

The application of information technology in the acquisition of student status infor-
mation in the ideological and political classroom of colleges and universities began in the
late 1980s. Some qualified universities gradually apply the computer management mode
to the acquisition of student status information in the ideological and political classroom
[7, 8]. Many colleges and universities have begun to realize the efficiency and conve-
nience brought by the management system based on information technology. Therefore,
they began to deploy a more powerful and better performance student status information
collection system [9] combined with their own internal network. Chinese universities
can also be divided into different types. Different types of colleges and universities have
their own characteristics and needs of obtaining student status information, so there is no
general system to meet the needs for obtaining student status information of all colleges
and universities [10-12].

Therefore, this paper proposes a high reliability design of the student status infor-
mation acquisition system in the ideological and political classroom under multi-target
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tracking. By using multi-target tracking algorithm, the state information of students in
Ideological and political class is obtained, and its reliability is analyzed. Experiments
show that the system can further improve the level of information management in col-
leges and universities, improve the status of teaching management. This is of great
significance for strengthening the management of college students and providing a more
stable and safe campus environment.

2 The Hardware Design of the Student Status Information
Acquisition System in Ideological and Political Classroom

Under multi-target tracking, cloud computing is introduced to design the hardware of the
student status information acquisition system. Cloud computing is a brand-new network
service method that improves the traditional desktop-centric task processing method
and transforms it into a network-core task processing, the use of Internet technology to
achieve rapid information transmission [ 13]. The design purpose of the cloud computing-
based ideological and political classroom student status information acquisition system
is to realize the voluntary expansion of the system, unified management and efficient
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Fig. 1. Architecture diagram of student status information acquisition system in ideological and
political classroom
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query of large amounts of data [14]. The system is designed according to big data goals
and business requirements, and the specific architecture is shown in Fig. 1.

It can be seen from Fig. 1: According to system requirements, the student status
information acquisition system for ideological and political classrooms must be designed
in a cloud computing environment. Business management expansion and horizontal
expansion of system storage capacity can be carried out. Therefore, the ideological
and political classroom student status information acquisition system designed with the
concept of cloud computing has the advantage of large capacity, which can accommodate
a large amount of ideological and political classroom student status information [15].

According to the overall system architecture, the system hardware structure is
designed, as shown in Fig. 2.
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Fig. 2. The hardware structure diagram of the student status information acquisition system in
the ideological and political classroom

It can be seen from Fig. 2 that the overall architecture of the student status infor-
mation acquisition system in the ideological and political classroom is composed of the
institutional layer and the platform layer. Among them: the institutional layer includes
the information system, which is the main source of student status information in the
ideological and political classroom. The platform layer is a data exchange platform with
functions such as basic information services, registration services, information sharing
services, and data analysis.
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2.1 Ideological and Political Classroom Student Status Information Storage
Module Design

Traditional ideological and political classroom student status information storage adopts
a centralized serial storage method. The state information of students in ideological and
political classrooms stored in this way is limited, and it is difficult to store the state
information of students in ideological and political classrooms [16]. The multi-target
database is the sum of the dynamic information related to the application on the physical
storage medium of the system, and usually exists on the medium in a fixed structure.

For the storage of student status information in ideological and political classrooms
under multi-target tracking, the cloud computing environment should be the center, and
different devices should be connected to jointly complete the query of student status
information in ideological and political classrooms. This process requires the establish-
ment of a data center to store massive amounts of information in the server. This provides
convenience for the analysis and processing of student status information in ideological
and political classrooms. The structure design of student status information memory in
ideological and political classrooms is shown in Fig. 3.
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Fig. 3. Ideological and political classroom student status information memory structure diagram

It can be seen from Fig. 3: If there is a large amount of ideological and political class-
room student status information, the information storage time will be greatly increased.
Then it is necessary to increase the storage speed of student status information in ideolog-
ical and political classrooms to ensure that the storage of dynamic information can save
time. At this time, the stored state information of students in the ideological and political
classroom can be directly accessed by the CPU. If the memory speeds up the storage of
student status information in ideological and political classrooms, the internal fast con-
version function needs to be used to convert the information into a memory form. At this
time, the stored state information of students in the ideological and political classroom
can be accessed by the CPU. If the mass information storage memory becomes smaller,
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the information storage speed needs to be increased. The corresponding program is used
to convert the data into the form of memory, and the data is accessed by the CPU through
the cache [17].

The memory circuit diagram is shown as in Fig. 4.
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Fig. 4. Ideological and political classroom student status information memory circuit diagram

2.2 Ideological and Political Classroom Student Status Information Analysis
Processor Design

This paper uses the ARM23MPCPR chip as the processor core. This chip is a new
generation of V6 system processor chips based on the traditional ARM12. Different
applications require different requirements. The processor can provide up to 6 combina-
tions, and its performance can reach more than three times that of traditional processors.
The processor structure is shown in Fig. 5.

It can be seen from Fig. 5 that the given processor is a relatively standard multi-
core processor. The processor is composed of 4 independent cores of the traditional
ARM12, which can improve performance without changing the frequency, except for
this advantage. In addition, the other various application indicators of this processor are
very good, suitable for most of the electronic system requirements on the market now,
while still operating normally, there is still room to provide multiple multimedia functions
[18]. In various application environments, this processor can show high performance and
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Fig. 5. The structure of the processor for analyzing the status of students in the ideological and
political classroom

absolute advantages. The ARM23MPCPR chip can provide a multi-channel structure
and support a hybrid system. This design greatly improves the flexibility, adaptability,
and throughput of the processor. And computing power to meet various needs.

In terms of application, most manufacturers use traditional DSP and decoding cir-
cuits to implement encoding and decoding, and mainly use a single-core processor to
complete the operation in the process. Although this method can decode efficiently, it has
a large energy consumption problem. The architecture of this processor is a single-core
architecture, which is similar to a single-core processor, but it is far superior to a single-
core processor in terms of performance, including energy consumption and resource
storage [19]. This processor incorporates the advantages of the Corntp-65 processor,
uses the latest ARM architecture and V8 system, and integrates 4 72-bit storage units
and processing units. It has very smooth acceleration performance and great flexibility.

The processor circuit diagram is shown as in Fig. 6.
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2.3 Ideological and Political Classroom Student Status Information Query
Module Design

According to the above-mentioned information analysis and processing results, the ide-
ological and political classroom student status information query module is designed,
as shown in Fig. 7.
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Fig. 7. Query module of student status information in ideological and political classroom

It can be seen from Fig. 7 that when the administrator wants to query the status
information of the students in the ideological and political classroom, he needs to know
the administrator’s identity information first. In this process, the administrator’s identity
is verified, and it is determined whether it is a reader or an administrator. If it is an identity
visitor, the identity information of the visitor needs to be known to facilitate the inquiry
of the status information of the students in the ideological and political classroom.

The memory structure of student status information in the ideological and political
classroom designed with multi-target tracking can save time. The internal fast conversion
function is used to convert the student status information in the ideological and political
classroom into a memory form, which is directly accessed by the CPU. The analysis and
processing module analyzes certain historical records existing on the system and restores
dormant files. According to the analysis and processing results of the student status
information in the ideological and political classroom, the student status information
query module in the ideological and political classroom is designed to ensure the safety
of the system design.

3 Software Design of Student Status Information Acquisition
System in Ideological and Political Classroom

3.1 Extraction of Student Status Information Ontology in Ideological
and Political Classroom

In the process of designing the student status information acquisition system in the
ideological and political classroom under multi-target tracking, the multi-target tracking
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data is analyzed and processed first. The TF-IDF index of student status information in
the ideological and political classroom is calculated based on the multi-target tracking
data. The distribution model of student status information in the ideological and political
classroom is established. On this basis, the ideological and political classroom student
status information vector is calculated to extract the student status information ontology
in the ideological and political classroom. The specific process is as follows:

Assume that K represents the subject collection of student status information in
the ideological and political classroom searched by the user. M represents multi-target
tracking data collection. N represents the number of ideological and political classroom
student status information used in the multi-target tracking data. «, 8 represents a pri-
ori parameter. First, analyze and process the multi-target tracking data, filter the status
information of students in ideological and political classrooms under multi-target track-
ing [20], and use Eq. (1) to calculate the TF-IDF index of student status information in
ideological and political classrooms under multi-target tracking.

TF;; — IDF; = ,f”’ x log, — (1)
o

J 1
> S
k=1

where: TF represents the frequency of student status information in ideological and
political classrooms under multi-target tracking data. IDF represents the inverse doc-
ument frequency of student status information in ideological and political classrooms
under multi-target tracking data. n; represents the state information of students in the
ideological and political classroom under the multi-target tracking data i the behavior set
that has occurred. j represents a certain status information record under the multi-target
tracking data. f; ; represents the number of times that the student status information i
in the ideological and political classroom under the multi-target tracking data appears
in j. f j represents the number of times that the topic k searched under the multi-target
tracking data appears in j. From the Dirichlet distribution with the prior parameter o,
extract the distribution model of student status information in the ideological and polit-
ical classroom corresponding to each document M under the multi-target tracking data,
and express it by formula (2):

Om ~ Dir(a), me[1,M] 2)

In formula (2): 6,, represents the distribution model of student state information
in the ideological and political classroom under the multi-target tracking data; Dir(«)
represents the Dirichlet distribution with the prior parameter o under the multi-target
tracking data. Assuming that n,, represents the number of information that appears in
the user’s m state, use Eq. (3) to calculate the probability of generating ideological and
political classroom student state information in the user’s entire state library:
ﬁ Ay, + )

A@) 3)

M
pGla) = [ [ pamle) =

m=1 m=1

In formula (3): A represents the Laplacian operator; p(z,,|o) represents the probabil-
ity of generating state information for students in the ideological and political classroom
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in the m state of the user. The distribution model corresponding to the student state
information K of each ideological and political classroom under the multi-target track-
ing data is extracted from the Dirichlet distribution with the prior parameter 8, and the
calculation is carried out using Eq. (4):

¢ ~ Dir(B), k €[l,K] “4)

In formula (4):¢; represents the distribution model of student state information in
ideological and political classrooms under multi-target tracking data. Dir(8) represents
the Dirichlet distribution with the prior parameter 8 under the multi-target tracking
data. Use formula (5) to calculate the probability of generating state information for all
ideological and political classroom students under multi-target tracking data:

K

pwiz, B) =p(w'IZ'l, B) = [ [ P(wwlzw)- B) ©)

k=1

In formula (5): p(w’ 1z, ,3) represents the generation probability of student status
information in ideological and political classrooms with a priori parameter of 8 under
multi-target tracking data, and p(w(k) |Z(ky ﬂ) represents the generation probability of
student status information k in ideological and political classrooms under multi-target
tracking data analysis. (3) Formula (5) is analyzed to obtain the joint distribution of the
state information of all ideological and political classroom students under the multi-target
tracking data, which can be expressed by formula (6):

pw, zla, B) = p(wlz, B)p(z|a) (6)

Assuming that Z,, , represents the hidden content of student state information in the
ideological and political classroom under the multi-target tracking data, combined with
the distribution model of the student state information in the ideological and political
classroom under the multi-target tracking data, the n ideological and political classroom
corresponding to the multi-target tracking data m is calculated student status information
is calculated using the following formula:

Zpn~Mult(®), mel[l,M],ne[l,Ny] @)

Wynon ~ Mult(Zy,.,) (8)

In formula (8): W, , represents the amount of student status information acquired in
the ideological and political classroom under the multi-target tracking data. Mult(Zm,n)
represents the spatial threshold of the Multinomial conjugate distribution of the student
state information distribution model in the ideological and political classroom under
the user behavior data. Mult(Zm, n) represents the spatial threshold of the Multinomial
conjugate distribution with an implicit content of Z,, ,. Combining the Gibbs sampling
method to solve the hidden content Z of the student state information in the ideological
and political classroom under the multi-target tracking data, extract the student state
information samples in the ideological and political classroom, and calculate the weight
under the multi-target tracking data.
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3.2 Program Design for Acquiring Status Information of Students in Ideological
and Political Classroom

After constructing the hardware system used in this paper, the software environment
is set up. The basic operating system of the software processor is the Linux system.
Using u-boot configuration, the software system can perceive the status information of
students in the ideological and political classroom in real time. The interface shows the
collected status information characteristics of the students in the ideological and political
classroom.

The set software flow chart is shown in Fig. 8.
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Fig. 8. Ideological and political classroom student status information acquisition program

It can be seen from Fig. § that the system software process designed in this paper is
divided into three steps.

Step 1: Collect student status information in ideological and political classrooms.
A variety of sensors are used to collect student status information in ideological and
political classrooms, including learning information, behavior information, and action
information. The information retrieved in the human-computer interaction interface is
interacted with each other to achieve the purpose of auxiliary processing. Correspond-
ing decision rules should be set during the collection process, and learning information,
behavior information, and action information should be collected in a periodic manner.
Multiple sensors are used to analyze whether the collected information meets the acqui-
sition conditions. If the acquisition conditions are met, the acquisition service must be
started, and if the acquisition conditions are not met, information collection cannot be
performed. The collection period of behavior information is 5 s, and the collector has its
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own buffer. The number of acquisition frames is diverse, and the data can be processed
and stored.

Step 2: The collected information is processed. The collected ideological and political
classroom student status information is processed. The effect of student status informa-
tion in the ideological and political classroom has a direct impact on the effect of the
system. When students are in different positions, their status is also different. Therefore,
it can be judged whether the student is in the best condition by seeing the student’s
behavior.

Step 3: The results of student status information in the ideological and political class-
room are stored. After the collected information is obtained, the collected information
is stored in the memory. Useful information is selected for display. The storage system
and the alarm system should be closely connected. Once the student’s learning status
is perceived to be poor, an alarm should be sounded immediately to remind students to
take effective measures to improve their learning status.

In summary, a detailed design of the student status information acquisition system
in the ideological and political classroom is carried out.

4 Experimental Comparative Analysis

4.1 The Purpose of the Experiment

In order to test the actual effect of the ideological and political classroom student sta-
tus information acquisition system under this multi-target tracking, the method in this
paper is compared with the traditional ideological and political classroom student status
information acquisition system and the experimental results are analyzed.

4.2 Experimental Parameter Settings

The experimental parameters are set as shown in Table 1.

Table 1. Experimental parameters

Item Parameter

Configuration software U-boot

Operating Voltage/V 350

Operating current/A 200

System structure Application layer, service layer, sensor layer

System functions Data collection, data processing, information storage
Operating system Linux 2%%

Operating frequency/Hz 500

CPU memory/GB 12

Collection methods Real-time collection
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4.3 Results and Analysis

The traditional ideological and political classroom student status information acquisition
system and the ideological and political classroom student status information acquisition
system under multi-target tracking are used to carry out the design experiments of the
student status information acquisition system in the ideological and political classroom.
The two different acquisition systems are used to compare the accuracy of student status
information acquisition in ideological and political classrooms, and the average absolute
error MAE (%) is used as the accuracy comparison result to measure the student status
information acquisition systems in different ideological and political classrooms, and
the calculation is carried out using Eq. (9):

G
2 Ipi — qil
i=
MAE = G ©))
In formula (9): p; represents the system’s predicted scoring value for the obtained
state information of the i ideological and political classroom student. g; represents the
actual scoring value of the obtained student status information of the i ideological and
political classroom by the user. G represents the number of data in the ideological and
political classroom student status information acquisition data set under multi-target
tracking. The average absolute error of the acquisition of student status information in
two different systems of ideological and political classrooms is compared, and the results
are shown in Fig. 9.
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Fig. 9. Comparison results of average absolute error
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Analysis of Fig. 9 shows that the average absolute error of using the ideological
and political classroom student status information acquisition system under multi-target
tracking to obtain the ideological and political classroom student status information
is lower than that of the traditional ideological and political classroom student status
information acquisition system. This is mainly because in the ideological and politi-
cal classroom student status information acquisition system design process using the
ideological and political classroom student status information acquisition system under
multi-target tracking, the student status information in the ideological and political class-
room is first analyzed and processed. The TF-IDF index of student status information
in the ideological and political classroom under multi-target tracking is calculated. The
Dirichlet distribution of the prior parameters is combined to establish the state informa-
tion distribution model of ideological and political classroom students under multi-target
tracking. Under multi-target tracking, the weight output of the student status informa-
tion acquisition index in the ideological and political classroom is obtained. It makes the
ideological and political classroom student status information acquisition system under
multi-target tracking have a higher design accuracy for the ideological and political
classroom student status information acquisition system under multi-target tracking.

The traditional ideological and political classroom student status information acqui-
sition system and the ideological and political classroom student status information
acquisition system under multi-target tracking are used to carry out the design experi-
ments of the student status information acquisition system in the ideological and political
classroom. The usefulness (%) and recall rate (%) of the two different systems for acquir-
ing student status information in ideological and political classrooms were compared.
Recall rate refers to the percentage of the total when users believe that the information
obtained is useless. Usefulness refers to the degree of active availability of information
acquisition. The comparison result is used to measure the comprehensive effectiveness
of the information acquisition system design under the multi-target tracking of different
systems. The comparison results are shown in Table 2 and Table 3.

Table 2. Comparison of usefulness of information acquisition systems under different systems

(%)

Number of experiments/time | An ideological and political Traditional ideological and
classroom student state political classroom student
information acquisition system | status information acquisition
based on multi-target tracking | system

5 93.7 67.8

10 95.4 67.1

15 95.1 66.7

20 92.8 68.5

25 93.5 65.6

30 94.9 65.9
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Table 3. Comparison of recall rates of information acquisition systems under different systems

(%)

Number of experiments/time | An ideological and political Traditional ideological and
classroom student state political classroom student
information acquisition system | status information acquisition
based on multi-target tracking | system

5 7.1 22.6

10 6.8 20.7

15 7.0 19.6

20 6.6 19.9

25 6.9 21.5

30 73 20.9

Through the analysis of Table 2 and Table 3, it can be seen that the comprehensive
performance of using the ideological and political classroom student status information
acquisition system under multi-target tracking to obtain the student status information
in the ideological and political classroom under multi-target tracking is higher than that
of the traditional ideological and political classroom student status. Information acqui-
sition system. This is mainly because in the process of acquiring information by using
the ideological and political classroom student status information acquisition system
under multi-target tracking, Internet users are abstracted as structured data information
ontology. The nth state corresponding to the mth behavior of the user is calculated. The
information ontology under the random behavior data of Internet users is extracted. On
this basis, the user obtains the weight output of the information acquisition index by
calculating the correlation between the query and the result record status information.
The comprehensive performance of the student status information acquisition system in
the ideological and political classroom under multi-target tracking is better.

5 Conclusion

This paper proposes a high-reliability design for the acquisition system of student status
in ideological and political classrooms under multi-target tracking. Under multi-target
tracking, the hardware and software of the student status information acquisition system
in the ideological and political classroom are designed to achieve the acquisition of stu-
dent status information in the ideological and political classroom. The results show that
the information acquisition system designed in this paper has relatively high reliability,
but in practical applications, the scalability of the system needs to be further studied.
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