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Abstract

The rapid development of artificial intelligence has promoted the wide application of deep learning in
the field of education. As the core participants of classroom teaching activities, the identification and
analysis of teachers' and students' behavior states have important research significance for teaching
evaluation. The existing classroom behavior research mainly focuses on the identification and analysis of
student behavior, and there are some problems such as single class behavior category, insufficient data
mining, and lack of complete visual analysis. In this thesis, deep learning technology is used to deeply
study the classroom behavior identification method of teachers and students based on goal detection
algorithm, and effectively identify the classroom behavior of teachers and students respectively, so as to
comprehensively evaluate the classroom efficiency. Through comprehensive visual analysis, classroom
behavior data are presented intuitively, which is convenient for teaching staff to grasp classroom feedback
information in time and make targeted adjustments and improvement measures, so as to improve the quality
of classroom teaching. The research work of this thesis is as follows:

(1) Construction of classroom behavior dataset for teachers and students. In view of the lack of open
data sets related to teachers' and students' classroom behaviors, this thesis collected a large amount of
classroom video data from multiple schools in a region of Xinjiang. Through data processing such as frame
extraction, clipping and labeling, the teacher's classroom behavior data set and student's classroom behavior
data set under real classroom scenes are constructed respectively to support the research on teacher's and
student's behavior recognition under classroom scenes. After many experiments and analysis, it has high
practical application value.

(2) Research on the recognition method of teacher's classroom behavior for big goal. In this thesis, a
large target detection layer is added to the model of YOLOvV7, and the low-resolution feature layer with
larger receptive field is used to improve the model's processing of large target objects. At the same time,
EMA attention mechanism is introduced at the end of the original backbone network to improve the
recognition ability of the model through local feature information. Finally, the limitation of the original
bounding box loss function CloU is solved by combining Inner IoU idea and MPDIoU loss principle. The
improved model achieved 96.2% mAP@.5 and 92.9% recall rates on the teacher behavior dataset, 1.1%
and 2.3% higher than the original model. The experimental results show that this method can accelerate the
model convergence and improve the recognition accuracy.

(3) Research on students' classroom behavior recognition method based on improved YOLOVS. Due to
the large number of student targets and complex background images, EfficientFormerV2 was used as the

feature extraction network in this thesis, and SCConv convolution was used to optimize the C2f module in



the YOLOVS8 neck network. The efficient backbone network enhances the feature extraction capability. At
the same time, the dependency relationship between the remote space and the channel around the spatial
location is constructed by self-calibrating convolutional adaptive, and the potential fine-grained feature
information in the classroom image is further mined. The accuracy and recall rates of the improved model
on the student behavior data set reached 94.3% and 88.5%, which were significantly superior to other
mainstream methods, proving the effectiveness of the proposed method.

(4) Research and implementation of classroom behavior recognition system for teachers and students.
Based on the above improved model, this thesis uses Java and Python languages to implement classroom
behavior recognition system for teachers and students, aiming at visual analysis of classroom behavior data.
The acquisition of teaching behavior data through teachers' big goal behavior recognition model can help
teachers quickly understand their own teaching methods, provide important references for teaching
reflection and improvement of teaching strategies, and assist teachers to optimize teaching plans. Through
the student behavior recognition model, we can grasp the students' listening situation in time, and focus on
the students with low listening efficiency and inattention, so as to improve the quality of students' listening.

Key words: classroom behavior recognition; deep learning; attention mechanisms; MPDIoU; SCConv
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Figure 1-1 Technology roadmap




