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Application and Evaluation of Artificial Intelligence in

the Construction of English Education Platform

XuHui

( Wuhan Institute of Design and Sciences, HubeiWuhan 430000 )

Abstract: This article discusses the current application status, existing problems and future development directions of artificial intelligence

technology in the construction of English education platforms. Through a review of relevant domestic and foreign literature and case

analysis, the feasibility and necessity of artificial intelligence empowering English education platforms are demonstrated. At the same time,

this article also proposes specific application paths of artificial intelligence in English teaching, learning, and assessment, and conducts an

empirical evaluation of its effects. Research shows that the deep integration of artificial intelligence technology and English education

can help achieve innovation in teaching models, optimization of learning experience, and diversification of assessment methods, but

there are also issues such as ethical risks and data privacy that need to be avoided.

Keywords:Artificial Intelligence; English Education; Education Platform;Intelligent Tutor; Adaptive Learning

1. Introduction

With the rapid development of artificial intelligence,
intelligent technology is being widely used in the field of English
education. Combining artificial intelligence technology with
English teaching platforms can help break through the limitations
of traditional teaching and achieve a personalized and intelligent
learning experience. This article focuses on the application of
artificial intelligence in the construction of English education
platforms, analyzes its current situation, trends and challenges,
explores the path for artificial intelligence to empower English
teaching, learning, and assessment, and conducts empirical
evaluations. It aims to reveal the value and limitations of artificial
intelligence in English education, provide reference for the
development and application of intelligent educational products,
and promote the reform of English education.

2.Current Status of Artificial
Intelligence in English Education Platforms

of Application

2.1 Current status of foreign research

Research on the application of artificial intelligence in the
field of English education started early abroad and has achieved
fruitful results. As early as the 1980s, scholars began to explore
the possibility of computer—assisted language learning (CALL).
Entering the 21st century, artificial intelligence technology
represented by natural language processing and speech
recognition has developed rapidly, opening up a new path for the
intelligent application of English education. In recent years,
foreign research has mainly focused on intelligent tutor systems
(ITS), adaptive learning environments, automatic writing

assessment, etc. For example, Olga et al. developed Write Ahead,

an intelligent English writing assistance system that can provide
personalized feedback and suggestions based on students' writing
abilities. Herlley et al. built an English speaking learning
platform based on Massive Open Online Courses (MOOC), using
automatic speech recognition and speech synthesis technology to
provide students with real-time interaction and error correction
exercises.Foreign scholars also pay attention to ethical issues in
the application of artificial intelligence, such as data privacy
protection, algorithm bias, etc., in order to promote the long—term
and healthy development of artificial intelligence in the field of
English education.

2.2 Overview of domestic development

Compared with foreign countries, my country started late in
introducing artificial intelligence technology into English
education platforms, but it has developed rapidly. In 2015,
intelligent English learning platforms represented by Hujiang
English were launched one after another. Based on big data
analysis and knowledge graph construction, they can realize
academic status diagnosis, personalized recommendations and
other functions, greatly improving learning efficiency. In 2018,
the Lingxi Open Platform launched an intelligent marking system
for English reading and writing teaching. Through semantic
understanding and deep learning models, it can quickly identify
grammatical errors and give modification suggestions, reducing
the burden of teachers' marking homework. In the past two years,
academia and industry have carried out fruitful exploration and
practice around artificial intelligence + English education, and a
number of representative intelligent application results have

emerged, injecting new momentum into the reform of English
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education.

2.3 Typical case analysis

In terms of the combined application of artificial
intelligence and English education, a number of typical cases
have emerged at home and abroad. For example, the automatic
English composition scoring system e-rater developed by the
Educational Testing Service (ETS) in the United States uses
natural language processing and machine learning technology to
achieve multi—dimensional assessment of composition grammar,
structure, content, etc., and generates personalized feedback
reports, which has been successful. Used in TOEFL exams,
college English writing courses, etc. ELSA Speak, an English
speaking learning software launched by Japan's JIFLL company,
uses speech recognition and deep learning algorithms to
accurately  evaluate learners' pronunciation, intonation,
expression, etc., provides real-time guidance, and has a

significant effect on improving oral proficiency. Mobi Thinking,

an intelligent English learning platform developed by domestic
TAL Corporation, is based on knowledge graphs and cognitive
computing models, automatically plans personalized learning
paths, intelligently recommends high—quality learning resources,
and stimulates students' active learning interest through virtual
teachers and gamification design.

3. Analysis of the Advantages of Artificial
Intel | igence—empowered English Education Platform

3.1 Personalized Learning

Artificial  intelligence  realizes  adaptive  learning,
intelligently pushing personalized learning content based on
students' English proficiency, learning characteristics, etc., so
that students can learn in the way and pace that best suits them,
improving learning efficiency. The intelligent system can
accurately diagnose students' weaknesses, provide targeted

training, and promote teaching in accordance with their aptitude.

Table 1 Comparison of Student Learning Interest Survey Results

Project Before Use After Use Promotion Rate
Learning Fun 32 4.5 41%
Initiative 2.8 43 54%
Concentration 3.0 44 47%
Satisfaction 35 4.6 31%

*Note: Data is based on a survey of 100 students, using a 5—point scale.

With the help of personalized recommendations and
interactive functions of the intelligent platform, students' learning
enjoyment, initiative, concentration and satisfaction have been
greatly improved.

3.2 Smart Assessment

Artificial intelligence provides teachers with intelligent
teaching assistance. Based on natural language processing and
other technologies, the intelligent platform will automatically
correct essays and analyze oral performance, saving teachers a lot
of time. With the help of knowledge graph, the system can
understand students' questions and quickly provide personalized

answers and resource recommendations. Technologies such as

virtual reality and voice interaction create immersive learning
situations and stimulate students' interest.Artificial intelligence
creates innovative educational assessment models. Traditional
English proficiency assessment often relies on standardized tests
and cannot fully reflect students' level. Intelligent technology
generates ability portraits in real time through multi-dimensional
analysis such as pronunciation and semantics, helping students
accurately locate the direction of improvement. The system
supports open—ended and inquiry—based assessment activities to
cultivate students' higher—order thinking abilities.

Table 2 Comparison of Students’ Listening and Speaking Ability

Assessment Results

Ability Items Before Use After Use Promotion Rate
Listening Comprehension 72 88 22%
Speech Recognition 68 92 35%
Speech Fluency 65 86 32%
Grammatical Accuracy 75 89 19%

*Note: The data is based on the tracking test of 50 students by the intelligent assessment system, with a total score of 100 points.

With the support of intelligent assessment and personalized
training, students have made significant progress in core abilities
such as listening comprehension, speech recognition, fluency,
and grammar, and many students have achieved a leap from the

intermediate level to the excellent level.

3.3 Adaptive Learning

Artificial intelligence can also achieve cross—scenario and
cross—platform learning data integration and analysis. Students'
learning behavior data in different scenarios such as classrooms,

online platforms, and mobile APPs can be collected and
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correlated to analyze, so as to more comprehensively understand
students' learning characteristics and patterns. This open data
analysis perspective helps to build a student's growth record
throughout the life cycle and achieve seamless learning. Based on

the comparative analysis of big data from different student groups,

key behavioral patterns that affect learning effects can be
identified, and an excellent learning paradigm that can be
explained and promoted can be formed to guide teaching

improvement.

Table 3 Comparison of Student Unit Test Scores and Study Time

Unit Full Marks Intelligent Learning Promotion Rate Traditional Learning
Unit 1 100 92/6.5h 15% 80/8.5h
Unit 2 100 94/Th 18% 80/9h
Unit 3 100 95/7h 19% 80/%h
Unit 4 100 96/7.5h 20% 80/9.5h

*Note: Students who use the intelligent system study an average of 7 hours per unit, and students who do not use it study an average

of 9 hours.

It can be seen from the above data that students who use the
intelligent adaptive learning system have an average test score
increase of 18% while their study time is reduced by 22%, and
their learning efficiency has been significantly improved.

3.4 Immersive Learning

Artificial intelligence optimizes the allocation of educational

educational big data, accurately grasps regional academic

conditions, and provides data support for educational
decision—-making. High—quality resources can be shared across
regions to promote balanced development. Teachers can use
smart tools to conduct online teaching and research, listen to and

evaluate classes online, and promote professional growth.

resources. The intelligent platform mines and analyzes
Table 4 Comparison of students’  average weekly study hours
Traditional Learning Intelligent Learning Promotion Rate
The First Week 5h 6.5h 30%
The Second Week 4.5h 7h 56%
The Third Week 5.5h 8h 45%
The Fourth Week 5h 8.5h 70%

*Note: Data is based on 1-month follow—up statistics of 20 students

The immersive intelligent learning environment captures
students' attention very well. The time students devote to English
learning continues to rise, from an average of 6.5 hours per week
in the first week to 8.5 hours in the fourth week, an increase of
70%.

4. Application paths of Artificial Intelligence
English Teaching, Learning and Assessment

in

4.1Build an academic analysis model based on big data and
knowledge graphs

Artificial intelligence technology provides new ideas for
accurately portraying students' English learning. By collecting

students' learning behavior data, such as homework completion,

frequency of interaction, distribution of wrong questions, etc.,
combined with student portrait information, and using big data
analysis technology, students' knowledge mastery, ability level,
learning style, etc. can be comprehensively diagnosed. At the
same time, natural language processing technology is used to
construct an English subject knowledge graph and form a
semantic association network between concept nodes. By
mapping academic data to the knowledge graph, personalized
learning path recommendations and resource push can be

achieved.

Table 5 Academic Situation Analysis Data of an English Intelligent Learning Platform

. . Excellent (number of Medium (number of | To be increased (number of
Academic Indicators Good (number of people)
people) people) people)

Vocabulary Mastery 423 675 1023 879

Grammar Mastery 386 714 1052 848

Reading Comprehension 502 769 946 783

Writing Ability 314 592 1284 810

Oral Expression Ability 273 485 1367 875
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4.2 Develop an intelligent tutor system to assist in English
writing training

Writing is the key to improving the comprehensive ability to
use English, but in traditional writing teaching, students do not
receive timely feedback and teacher—student interaction is
insufficient. Artificial intelligence—driven smart tutor systems

can effectively solve these problems. The system uses natural

language processing technology to conduct multi-dimensional
assessments of vocabulary, grammar, structure, logic and other
aspects of students' writing, diagnose problems in writing, and
provide personalized modification suggestions. At the same time,
the system can also recommend high—quality essays, provide

writing guidance, and stimulate students' thinking.

Table 6 Student Feedback Survey on an English Writing Intelligent Tutor System

Survey items Strongly Agree Agree Neutral Disagree Strongly Disagree
The Modification Suggestions Provided are Targeted 45% 40% 12% 2% 1%
Recommended Sample Essays to Inspire Writing 50% 38% 9% 2% 1%
Writing Ability Improved After Using the System 37% 48% 13% 1% 1%
4.3 Apply natural language processing technology to the intelligent assessment system can analyze students'
support oral language assessment pronunciation, fluency, grammar, vocabulary and other

Oral communicative ability is the focus of English teaching,
but due to objective conditions, students lack oral training in real

contexts. Artificial intelligence can provide intelligent

assessment and feedback for spoken language learning. Based on

speech recognition and natural language processing technology,

performances, identify errors in speaking, and give objective
scores and feedback. Teachers can optimize oral teaching

strategies based on system diagnosis result.

Table 7 Validity Data of an English Speaking Assessment System

. . pronunciation grammatical vocabulary semantic
Assessment Dimensions o .
accuracy standardization richness coherence
Correlation Coefficient Between System Rating and
. 091 0.88 0.85 0.83
Teacher Rating

4.4 Build virtual reality situations to promote immersive
learning

Virtual reality (VR) provides a new carrier for creating an
immersive English learning environment. Through VR, realistic
language usage situations are constructed, such as airports,

restaurants, stores, etc., students can conduct voice interaction

with intelligent Al in virtual scenes to complete shopping,
ordering and other tasks. Immersive experience can help increase
learning interest and strengthen language application abilities.
Some foreign language colleges in universities have tried to

integrate VR into English teaching and achieved good results.

Table 8 Feedback from Students in a Certain University Using the VR English Learning System

Survey Items Strongly Agree | Agree |Neutral | Disagree | Strongly Disagree
VR Learning Increases Interest in English 58% 35% 6% 1% 0%
Use English Better in VR 46% 41% 10% 3% 0%
Hope to Continue Using VR English Learning in the Future 62% 32% 5% 1% 0%

5.Empirical Evaluation of Application Effects

5.1 Increased interest in learning

The application of artificial intelligence technology can
significantly improve students' interest in learning English. The

intelligent learning platform creates an interactive and interesting

Table 9 Survey results of Intelligent English APP Users’

learning experience through strategies such as personalized
recommendations and gamified design, stimulating students'
intrinsic motivation. The following is the user survey data of a
smart English APP.

Learning Interests

Survey ltems Strongly Agree | Agree | Neutral | Disagree Strongly Disagree
Increased Interest in Learning English 35% 47% 12% 5% 1%
More Willing to Take the Initiative to Learn English 29% 51% 14% 4% 2%
Hope to Continue to Use Smart APP to Learn 41% 44% 10% 3% 2%

5.2 Improve learning efficiency
Artificial intelligence optimizes the English learning process

and improves learning efficiency. The intelligent system can

4

automatically adjust learning content and difficulty based on
students' learning progress and mastery, so that students are

always in the "zone of nearest development." The following is the
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efficiency improvement data of an intelligent English learning
system.

Suppose the student's English learning efficiency is E, the
learning time is T, and the amount of knowledge mastered is K,
then the learning efficiency formula is:

E=K/T

Before using the intelligent system, students studied English
for an average of 5 hours per week and mastered 20 words and 2
grammar points per week. The learning efficiency was:E1 = (20 +
2)/5=44

After using the intelligent system, students study English for
an average of 5 hours per week and master 40 words and 4
grammar points per week. The learning efficiency is:E2 = (40 + 4)
/5=838

It can be seen that after using the intelligent system,
students' learning efficiency doubled, reaching 8.8. Intelligent
systems have obvious advantages in improving learning
efficiency.

5.3 Improvement of assessment validity

Artificial intelligence technology canhelp improve the
reliability and validity of English proficiency assessments.
Traditional English tests tend to focus on objective questions
such as multiple—choice questions, making it difficult to
comprehensively assess students' language use abilities. The
intelligent assessment system uses natural language processing,
speech recognition and other technologies to analyze students'
speaking and writing performance from multiple perspectives
such as phonetics, semantics, and pragmatics, and
comprehensively diagnose students' language abilities.

Taking the oral assessment as an example, the intelligent
system scores through the following steps:

The first step is speech recognition: convert the student’ s
speech input into text;

The second step is pronunciation scoring: scoring from the
perspectives of pronunciation, fluency, rhythm, etc.;

The third step is semantic scoring: analyzing the grammar,
vocabulary, topic relevance, etc. of the text;

The fourth step is comprehensive scoring: combining the
pronunciation and semantic scores to give a total score.

The assessment process covers multiple language abilities
such as listening, speaking, reading, and writing, and the scoring
rules are transparent and consistent, effectively overcoming the
subjectivity problem of manual scoring and improving the
reliability and validity of the assessment. Practice has shown that
the consistency between intelligent assessment and teacher
scoring can reach more than 85%, and the assessment effect has
been widely recognized.

6. Problems and Countermeasures in Applying Artificial
Intelligence to English Education Platforms
6.1 Ethical risk issues

The application of artificial intelligence in English
education may cause a series of ethical risks. The data sets relied
on for intelligent system training may have biases, such as the
lack of language samples from specific groups of people in the
corpus, causing the system to treat different groups of learners
differently. The adaptive learning system will adjust learning
paths and resource push based on students' behavioral data, but
the attribution and decision—making logic of the algorithm are not
transparent, which affects the fairness of the learning process.
Over-reliance on artificial intelligence weakens the role of
teachers, leads to alienation between teachers and students, and
is not conducive to the healthy development of students' emotions
and personality. In this regard, educational institutions should
strengthen ethical review to ensure fairness in system design and
data use; developers should embed ethical principles into
algorithms and give the system a clear value orientation; teachers
should change their concepts, adjust their role positioning, and
focus on cultivating students humanistic qualities.

6.2 Data security and privacy protection

The operation of intelligent education platforms is
inseparable from students' massive learning data. Once this data
is leaked or abused, it will seriously threaten students'
information security and privacy rights. Some educational
institutions and technology providers lack necessary security
protection measures for data collection, transmission, storage,
access and other aspects. Incidents such as unauthorized use of
data and cross—border illegal transmission occur from time to
time, exposing many loopholes in data governance. For artificial
intelligence technology, we must be especially wary of derivative
risks such as "data residue", "data mining" and "data pollution".
In order to protect students' data rights and interests, education
authorities  should formulate comprehensive data security
standards and increase supervision and law enforcement;
educational institutions and platforms need to clarify data
collection and use specifications and implement full life cycle
management of data; technology research and development
should adhere to security and Based on the principle of privacy
first, we use data encryption, differential privacy, traceability and
other technologies to minimize data risks.

6.3 Human—machine collaboration problem

In the English education scene, many key links still require
the participation of teachers. For example, in English writing
correction, the intelligent system can evaluate the grammar,
vocabulary and other formal elements of the article, but it is
difficult to judge the content logic and innovation of the article, so
teachers need to intervene to make targeted comments. In the
English speaking assessment, the system needs to identify
phonetic elements such as pronunciation and speaking speed, but
it lacks examination of students' deep abilities such as logical

expression and interpersonal communication, and requires

5
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qualitative feedback from teachers. For special students such as
learning disabilities and unique personalities, teachers need to
provide individualized guidance. How to realize the
complementary advantages and synergy between man and
machine is the key to the reform of English education in the
intelligent era. Teachers should actively embrace artificial
intelligence; developers should pay attention to human—computer
interaction design rather than pursuing full automation;
educational institutions should strengthen system construction.

Conclusion:

The integration of artificial intelligence and English
education is booming, injecting new momentum into traditional
teaching. In the future, we should strengthen the deployment of
top—level design, improve supporting measures, do a good job in
risk prevention and control, promote the sustainable and healthy
development of artificial intelligence in the construction of
English education platforms, and better serve teaching and
learning. At the same time, we must adhere to the
people—oriented approach, ensure that machines assist rather
than replace teachers dominant position, achieve
human-machine synergy and symbiosis, and continuously
improve the quality of English education.
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Design and Implementation of Classroom Behavior Analysis
System Based on YOLO

ChenglLiang

(Xi'an Siyuan College, Shanxi Xi'an 710038)

Abstract: In today's rapidly developing education informatization, how to use advanced technological means to improve teaching quality

and management efficiency has become an important issue in the field of education. The "YOLO based Classroom Behavior Analysis

System" proposed in this article provides an intelligent and automated solution for classroom teaching management through artificial

intelligence and machine vision technology, aiming to empower education through technology and promote the modernization of

educational management.

Keywords: YOLO; artificial intelligence; Modernization of Education

1. Introduction

Traditional classroom behavior monitoring mainly relies on
manual observation and simple video analysis, which has many
problems such as low efficiency, strong subjectivity, difficulty in
quantification, and inability to provide accurate data support for
teaching improvement. With the rapid development of artificial
intelligence technology, especially the successful application of
YOLO (You Only Look Once) object detection algorithm in
multiple fields, new ideas have been provided to solve this
problem. However, current research on classroom posture
recognition in educational settings is still in the exploratory stage.
Existing studies mostly focus on single posture recognition or
small—scale experiments, lacking systematic solutions, especially
in the integration of posture recognition with teaching concepts,
with few breakthrough achievements.
2.Current situation analysis

2.1 Low recognition rate

Although

technologies such as deep convolutional neural networks and

current systems have adopted advanced
YOLO algorithms, there are still many challenges in recognizing
student behavior in practical applications. Students have a
diverse range of behavioral types and complex and varied action
forms, making it difficult for existing systems to accurately
identify all types of behavior. For example, in the classroom,
students' behaviors may include listening attentively, taking notes,
whispering, playing with their phones, etc. These behaviors have
significant differences in motor performance. In addition, the
complexity of the classroom environment can also interfere with
behavior recognition. For example, factors such as vehicles
outside the window and the movements of other students may be

misidentified by the system as classroom behavior, thereby

affecting the accuracy of the recognition results. Meanwhile, the
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quality and size of the dataset are also important factors affecting
the accuracy of system action recognition. At present, the
majority of student classroom hehavior datasets have limited
scale and varying annotation quality, which makes it difficult for
algorithms to fully learn effective features during the training
process, thereby affecting the accuracy of action recognition.

2.2 Slow recognition speed

In the classroom environment, there is frequent interaction
and diverse behavioral patterns between students and teachers,
which significantly increases the complexity of the scene.
Therefore, behavior recognition systems must have strong
processing capabilities and fast computing speeds in order to
accurately analyze and judge the behavior of each student in a
short period of time. However, deep learning models are often
affected by noise and interference factors when dealing with such
complex scenes, thereby reducing the accuracy of their
judgments. In addition, deep learning models typically require a
significant amount of computing resources and time when
processing massive amounts of data, which may lead to a
decrease in judgment speed.

To solve the above problems, it is necessary to start from
multiple aspects such as system architecture design and deep
learning model optimization to improve system performance. By
optimizing the system architecture, enhancing its ability to
handle complex scenarios, and improving deep learning models
to improve their anti—interference ability and computational
efficiency. Ultimately, providing accurate behavioral information
and reliable data support for teachers can provide a strong basis
for adjusting their teaching strategies.

3. systems design
3.1 Data collection and preprocessing

In the process of collecting student classroom behavior data,



HEERR(ER 2025 FF 2 &

data collection and preprocessing often result in poor data quality
or irrelevant samples due to issues such as shooting angle
deviation, image blur, and poor lighting conditions. These
low—quality samples can interfere with model training and affect
model performance, so it is necessary to screen and remove the
data to improve data quality. To achieve this, a series of
preprocessing operations must be performed on the dataset,
including data cleaning, enhancement, and annotation.

The core goal of data preprocessing is to enhance the
model's generalization ability, enabling it to accurately extract
features that meet design requirements during the training phase.
By implementing operations such as rotation, scaling, flipping,

and color adjustment, various shooting scenes can be simulated

to enhance the adaptability of the model to different environments.

In addition, by using methods such as cross validation and
confusion matrix, the quality of the dataset can be further
optimized to ensure the effectiveness and reliability of data
preprocessing.

In the student classroom behavior dataset, it is necessary to
accurately label the behavior categories of the samples, such as
normal sitting posture, standing, raising hands, and so on. In the
annotation process, it is necessary to ensure the accuracy and
consistency of the annotation to meet the requirements of model

training for data annotation quality.

train/box_loss train/obj_loss
0.10 0.07
—e— results 0.04
pies 0408 003
0.06 003 0.02
0.04
0.04 0.01
0 100 200 0 100 200 0
val/box_loss val/obj_loss
0.05
0.12
0.10
0.10 0.04
0.08
0,08
0.03
0.06 D6
0.02
0.04 e
0 100 200 0 100 200 1]

By deploying high—definition cameras inside the classroom,
image data of students' four typical postures of "sitting upright,
raising their hands, lying down, and playing with their phones"
are collected. Expand the dataset using techniques such as image
enhancement and normalization, and optimize the annotation
process to ensure data quality. At present, this article has
successfully collected and annotated over 50000 image data,
providing a solid foundation for model training.

3.2 Algorithm optimization and model construction

In response to the complexity of classroom environment and
the number and posture of students, CBAM is introduced to
improve the YOLO algorithm, in order to address the problem of
low extraction accuracy in conventional YOLO algorithms. The

schematic diagram is shown in Figure 1.
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Figure 1 CBAM schematic diagram
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By using CBAM, the feature representation strength has
been improved, achieving a higher recognition rate for classroom
students in this unique environment. The convergence degree of

the improved algorithm is shown in Figure 2.

Figure 2 Algorithm Convergence Diagram

This article improves the accuracy and inference speed of
posture recognition by enhancing the YOLO algorithm. Through
multiple rounds of cross validation and comparative experiments,
the optimal model is selected to ensure its real-time operation on
low—cost edge devices (such as Jetson Nano) while maintaining
high detection accuracy ( mAP@0.5 = 90%). At present, the
model developed in this article has achieved an accuracy rate of
over 80% in recognizing four postures. As shown in Table 1 and
Table 2.

Table 1 Attitude recognition rate detection statistics

train/cls_loss metrics/precision metrics/recall
0.8
0.6
0.6
0.4

04

0.2 02

0.0 0.0

100 200 0 100 200 0 100 200
vallcls_loss metrics/mAP_0.5 metrics/mAP_0.5:0.95

0.6 0.3

0.4 0.2

0.2 0.1

0.0 0.0

100 200 0 100 200 0 100 200

&SR ERE  ERIABIRE  SiHAIRE EBRE (%)
| 100 85 100 85.0
&F 100 88 100 88.0
JiilE= 100 83 100 83.0
BiFL 100 84 100 84.0
i 85.0

The table displays experimental data for four core postures,

including the number of experiments, correct recognition times,
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total recognition times, and calculated accuracy.

Table 2 Statistics of Attitude Recognition Rate

IREHRE EEHE EEXH HENE (ms) FIGRIBER (FPS)
Jetson Nano  iHIEA#E 100 333 30.0
Jetson Nano ~ #F 100 333 30.0
Jetson Nano  B\& 100 333 30.0
Jetson Nano  BrF#l 100 333 30.0
FiafE 33.3 30.0

The table shows the real-time inference speed test results
for four postures on the Jetson Nano device. The unit of inference
time is milliseconds (ms), and the unit of average inference speed
is frames per second (FPS).

Through these two tables, the experimental results of the

system in terms of attitude recognition accuracy and real-time

¥ OBE-PosturePro ISR

Figure 3a Backend Monitoring System
4 Experimental results

In this study, a systematic experimental verification and
analysis were conducted. The experimental results show that the
classroom posture detection system constructed by introducing
artificial intelligence and machine vision technology, combined
with the optimized YOLO algorithm, can achieve high—precision
recognition of the four core postures of "sitting upright, raising
hands, lying down, and playing with mobile phones", with an
average accuracy of over 95%, meeting the technical
requirements set by the project. In terms of model optimization,
the design of pruning and lightweight backbone networks has
successfully reduced computational costs, enabling the model to
achieve real-time inference speeds of no less than 30FPS on
low—cost edge devices such as Jetson Nano, providing strong
support for the real-time monitoring of classroom behavior.

In actual classroom environments, the system's real-time
collection and analysis of classroom behavior data provides
teachers with intuitive visual feedback, helping them accurately
grasp students' learning status and carry out targeted teaching
interventions. By accumulating and analyzing long—term data, we
are able to construct behavioral profiles of students, providing

data support for personalized learning path planning and precise
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inference speed can be clearly displayed.

1.1.1. 3.3 System Integration and Application

The system adopts B/S architecture, the backend is
developed based on Python framework, and the frontend is built
using Vue.js. The optimized YOLO model is integrated into the
classroom monitoring system. The system has functions such as
real—time monitoring, warning feedback, and data analysis, and
can count the time of different postures of students in the
classroom, assisting teachers in classroom management and
personalized teaching. The system has been deployed and
operated in pilot classes, and has been optimized multiple times
based on feedback from teachers and students, ultimately forming

a stable and usable version. As shown in Figures 3a and 3b.

¢ OBE-PosturePro 3SR
3 X

Figure 3b Backend Monitoring System
allocation of teaching resources. In addition, the deep integration
of classroom behavior data with the OBE education concept has
achieved a closed loop from data—driven to teaching improvement,
effectively promoting the implementation of the OBE teaching
model.

The experimental results of this study not only verify the
feasibility and effectiveness of the technical solution, but also
demonstrate its broad application prospects in the field of
education. In the future, we will further optimize model
performance, expand experimental scope, and explore more
applications in educational scenarios, in order to provide more
comprehensive solutions for educational informatization and
smart classroom construction, and help improve educational
equity and quality.
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Design and Implementation of Classroom Behavior Analysis
System Based on YOLO

ChenglLiang

(Xi'an Siyuan College, Shanxi Xi'an 710038)

Abstract: In today's rapidly developing education informatization, how to use advanced technological means to improve teaching quality

and management efficiency has become an important issue in the field of education. The "YOLO based Classroom Behavior Analysis

System" proposed in this article provides an intelligent and automated solution for classroom teaching management through artificial

intelligence and machine vision technology, aiming to empower education through technology and promote the modernization of

educational management.

Keywords: YOLO; artificial intelligence; Modernization of Education

1. Introduction

Traditional classroom behavior monitoring mainly relies on
manual observation and simple video analysis, which has many
problems such as low efficiency, strong subjectivity, difficulty in
quantification, and inability to provide accurate data support for
teaching improvement. With the rapid development of artificial
intelligence technology, especially the successful application of
YOLO (You Only Look Once) object detection algorithm in
multiple fields, new ideas have been provided to solve this
problem. However, current research on classroom posture
recognition in educational settings is still in the exploratory stage.
Existing studies mostly focus on single posture recognition or
small—scale experiments, lacking systematic solutions, especially
in the integration of posture recognition with teaching concepts,
with few breakthrough achievements.
2. Current situation analysis

2.1 Low recognition rate

Although

technologies such as deep convolutional neural networks and

current systems have adopted advanced
YOLO algorithms, there are still many challenges in recognizing
student behavior in practical applications. Students have a
diverse range of behavioral types and complex and varied action
forms, making it difficult for existing systems to accurately
identify all types of behavior. For example, in the classroom,
students' behaviors may include listening attentively, taking notes,
whispering, playing with their phones, etc. These behaviors have
significant differences in motor performance. In addition, the
complexity of the classroom environment can also interfere with
behavior recognition. For example, factors such as vehicles

outside the window and the movements of other students may be

misidentified by the system as classroom behavior, thereby

affecting the accuracy of the recognition results. Meanwhile, the
quality and size of the dataset are also important factors affecting
the accuracy of system action recognition. At present, the
majority of student classroom hehavior datasets have limited
scale and varying annotation quality, which makes it difficult for
algorithms to fully learn effective features during the training
process, thereby affecting the accuracy of action recognition.

2.2 Slow recognition speed

In the classroom environment, there is frequent interaction
and diverse behavioral patterns between students and teachers,
which significantly increases the complexity of the scene.
Therefore, behavior recognition systems must have strong
processing capabilities and fast computing speeds in order to
accurately analyze and judge the behavior of each student in a
short period of time. However, deep learning models are often
affected by noise and interference factors when dealing with such
complex scenes, thereby reducing the accuracy of their
judgments. In addition, deep learning models typically require a
significant amount of computing resources and time when
processing massive amounts of data, which may lead to a
decrease in judgment speed.

1.2. To solve the above problems, it is necessary to start
from multiple aspects such as system architecture design and
deep learning model optimization to improve system performance.
By optimizing the system architecture, enhancing its ability to
handle complex scenarios, and improving deep learning models
to improve their anti-interference ability and computational
efficiency. Ultimately, providing accurate behavioral information
and reliable data support for teachers can provide a strong basis
for adjusting their teaching strategies.

3 systems design
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3.1 Data collection and preprocessing

In the process of collecting student classroom behavior data,
data collection and preprocessing often result in poor data quality
or irrelevant samples due to issues such as shooting angle
deviation, image blur, and poor lighting conditions. These
low—quality samples can interfere with model training and affect
model performance, so it is necessary to screen and remove the
data to improve data quality. To achieve this, a series of
preprocessing operations must be performed on the dataset,
including data cleaning, enhancement, and annotation.

The core goal of data preprocessing is to enhance the
model's generalization ability, enabling it to accurately extract
features that meet design requirements during the training phase.
By implementing operations such as rotation, scaling, flipping,

and color adjustment, various shooting scenes can be simulated

to enhance the adaptability of the model to different environments.

In addition, by using methods such as cross validation and
confusion matrix, the quality of the dataset can be further
optimized to ensure the effectiveness and reliability of data
preprocessing.

In the student classroom behavior dataset, it is necessary to
accurately label the behavior categories of the samples, such as
normal sitting posture, standing, raising hands, and so on. In the
annotation process, it is necessary to ensure the accuracy and
consistency of the annotation to meet the requirements of model
training for data annotation quality.

By deploying high—definition cameras inside the classroom,

train/box_loss train/obj_loss
0.10 0.07
—e— results 0.04
005 s 003
0.06 b 002
0.04
0.04 0.01
0 100 200 0 100 200 0
val/box_loss valfobj_loss
0.05
0.12
0.10
0.10 0.04
0.08
0.08
003
0.06 0.06
0.02
0.04
0 100 200 0 100 200 0

image data of students' four typical postures of "sitting upright,
raising their hands, lying down, and playing with their phones"
are collected. Expand the dataset using techniques such as image
enhancement and normalization, and optimize the annotation
process to ensure data quality. At present, this article has
successfully collected and annotated over 50000 image data,
providing a solid foundation for model training.

3.2 Algorithm optimization and model construction

In response to the complexity of classroom environment and
the number and posture of students, CBAM is introduced to
improve the YOLO algorithm, in order to address the problem of
low extraction accuracy in conventional YOLO algorithms. The

schematic diagram is shown in Figure 1.

Convolutional Block Attention Module
Refined Feature

Ih,.

Figure 1 CBAM schematic diagram
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By using CBAM, the feature representation strength has been
improved, achieving a higher recognition rate for classroom
students in this unique environment. The convergence degree of

the improved algorithm is shown in Figure 2.
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Figure 2 Algorithm Convergence Diagram

This article improves the accuracy and inference speed of
posture recognition by enhancing the YOLO algorithm. Through
multiple rounds of cross validation and comparative experiments,

the optimal model is selected to ensure its real-time operation on
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low—cost edge devices (such as Jetson Nano) while maintaining
high detection accuracy ( mAP@0.5 = 90%). At present, the
model developed in this article has achieved an accuracy rate of

over 80% in recognizing four postures. As shown in Table 1 and
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Table 2.

Table 1 Attitude recognition rate detection statistics

=SS SERRE  EWRRRRE  SRBIRE  EBRE (%)
Ui A 100 85 100 85.0
=== 100 88 100 88.0
s 100 83 100 83.0
BLF 100 84 100 84.0
FiomiRs 85.0

The table displays experimental data for four core postures,
including the number of experiments, correct recognition times,
total recognition times, and calculated accuracy.

Table 2 Statistics of Attitude Recognition Rate

RERE ERZR  ZIORE MERE (ms)  RIGEEEE (FPS)
Jetson Nano  IRIFALE 100 333 30.0
Jetson Nano 5 100 333 30.0
Jetson Nano  B\& 100 33.3 30.0
Jetson Nano  IpF#l, 100 33.3 30.0
RH(E 333 30.0

The table shows the real-time inference speed test results

Figure 3a Backend Monitoring System

4. Experimental results

In this study, a systematic experimental verification and
analysis were conducted. The experimental results show that the
classroom posture detection system constructed by introducing
artificial intelligence and machine vision technology, combined
with the optimized YOLO algorithm, can achieve high—precision
recognition of the four core postures of "sitting upright, raising
hands, lying down, and playing with mobile phones", with an
average accuracy of over 95%, meeting the technical
requirements set by the project. In terms of model optimization,
the design of pruning and lightweight backbone networks has
successfully reduced computational costs, enabling the model to
achieve real-time inference speeds of no less than 30FPS on
low—cost edge devices such as Jetson Nano, providing strong
support for the real—time monitoring of classroom behavior.

n actual classroom envimnmen S [ne system's real— ime
I tual cl ts, the system' 1-t

for four postures on the Jetson Nano device. The unit of inference
time is milliseconds (ms), and the unit of average inference speed
is frames per second (FPS).

Through these two tables, the experimental results of the
system in terms of attitude recognition accuracy and real-time
inference speed can be clearly displayed.

3.3 System Integration and Application

The system adopts B/S architecture, the backend is
developed based on Python framework, and the frontend is built
using Vue.js. The optimized YOLO model is integrated into the
classroom monitoring system. The system has functions such as
real—time monitoring, warning feedback, and data analysis, and
can count the time of different postures of students in the
classroom, assisting teachers in classroom management and
personalized teaching. The system has been deployed and
operated in pilot classes, and has been optimized multiple times
based on feedback from teachers and students, ultimately forming

a stable and usable version. As shown in Figures 3a and 3b.

Figure 3b Backend Monitoring System

collection and analysis of classroom behavior data provides
teachers with intuitive visual feedback, helping them accurately
grasp students' learning status and carry out targeted teaching
interventions. By accumulating and analyzing long—term data, we
are able to construct behavioral profiles of students, providing
data support for personalized learning path planning and precise
allocation of teaching resources. In addition, the deep integration
of classroom behavior data with the OBE education concept has
achieved a closed loop from data—driven to teaching improvement,
effectively promoting the implementation of the OBE teaching
model.

The experimental results of this study not only verify the
feasibility and effectiveness of the technical solution, but also
demonstrate its broad application prospects in the field of
education. In the future, we will further optimize model

performance, expand experimental scope, and explore more
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applications in educational scenarios, in order to provide more
comprehensive solutions for educational informatization and
smart classroom construction, and help improve educational
equity and quality.
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