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Abstract

Aiming to address the problems of single-modal training limitations, the disconnect between
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technology and educational scenarios, and the insufficient cultivation of students’ overall classroom
perception ability in the experimental teaching of Al-oriented teacher education programs, this paper
designs and implements a smart classroom perception system based on audio-visual bimodal fusion,
along with corresponding experiments. Centered on the framework of “technology integration-sce-
nario adaptation-capability validation”, the experiments integrate Whisper, YOLO26, an improved
Vision Transformer (ViT), and a large language model to build a full-process experimental system,
achieving teaching phase classification, individual student identification and tracking, action recog-
nition, and multimodal data fusion, and outputting a comprehensive classroom perception report. In
conjunction with the experimental procedures and validations described earlier, the results show that
the proposed scheme is standardized and feasible, breaking through the limitations of traditional ex-
periments. It helps pre-service teachers consolidate core technologies, enhance engineering practice
skills, and cultivate classroom perception and scenario adaptation abilities. This provides a practical
platform for cultivating compound talents in intelligent education and offers a reference for optimiz-
ing experimental teaching systems in related disciplines.
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Figure 1. Overall flowchart
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Figure 2. Sample example diagram of student recognition completed in the SAV dataset
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Table 1. Five major categories and fifteen subcategories of the SAV dataset

< 1. SAV BRI 5 NKREER 15 M

5222 BERIE SAV MR LB EbR%E
1 BHEE sit (AL2)
2 RRATE stand (454)
3 WL 1E look forward (] 51 &)
4 WL iE look sideways ([U4b%)
5 M NE read (1)
6 A - H flip a book (FH4)
7 AN - H raise hand (ZF)
8 AN -¥IZH take notes (ILZ&1C)
9 N - A H. clap (%)
10 A - A H hands down (% )
11 A -5 H touch (At f5%/454)
12 SRIE 3N E1E bend (%)
13 SARIE 3N E1E turn around (5% &)
14 A - ANZH talk with others (5ft2 A2 %)
15 AN- AXZH answer questions (|72 [ &)
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Figure 3. (a) Improved ViT module; (b) Local Relation Aggregator (LRA); (¢) Window Enhanced Attention (WEA) [11]
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