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Abstract

This paper focuses on the theme of automatic counting of the number of people in the classroom based
on multi-object tracking and proposes a method that combines the YOLOv8 and SORT algorithms.
Among them, YOLOVS, as an advanced single-stage target detection algorithm, can quickly identify
targets in an image or video frame and output key information. The SORT algorithm predicts the
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position change of the target with the help of Kalman filtering. The research conducts experiment by
using specific software and hardware configurations to train and validate the model. This method aims
to achieve accurate automatic counting of the number of people in the classroom, meet the needs of
classroom management and dynamic monitoring, and provide a powerful tool for teachers and admin-
istrators. It is not only innovative in algorithm application, but also has important practical value in
educational management practice, and is expected to have a positive and far-reaching impact on class-
room management in the field of smart education.
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Figure 1. 32x oversampling

& 1. 32 ERH#

DOI: 10.12677/airr.2025.143075 785 PNER ST IR YN


https://doi.org/10.12677/airr.2025.143075

I 1% A PASEIAS RS 00 R RAEHRAE, AATIAS 3 8 %, 16 % 32 i RAERIRCR . WEI 1, 2R
FEERAE S 1) BEUZ 53 4 K1) 53 A [E) R/ INB RS, TR BT — b DK B 810K A 9 L 1 2 S A AL

e 2 REERDEFEF, BAS grid cell 2l F2 X 38 9 19 H bR FEAE 5O B2 Bounding Box (fEIEHE).
Bounding Box 72 HFrtaill iz .0 2 —, B8 7 BAsM RO E ., 9 s Hu il DL B ARSI BAS FE .
B, 8 8 £5 T KA A BUG . B grid cell 242 B HAE 7 XIS YT B ¥ 2 4 Bounding Box (U114
2 FiR). IXEEHETC S TATI HARIIAL BAG B RSN (A2 | w2 M HAFEME R . Il EEA R RE F
A 1% Bounding Box, 1524 GE% S ERA A 2 B RTHER S HEE AR AL B SRHEE B, RIRE NSt
CECNEYGAC T EEN

&

Figure 2. Bounding box generated by sampling
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Figure 3. YOLOVS network model
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Figure 4. YOLOVS detection architecture before improvement
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Figure 5. YOLOVS detection architecture after improvement
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Figure 6. Example of public dataset
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Figure 7. Schematic diagram of feedforward computation
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Figure 8. Flowchart of SORT algorithm
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Figure 9. Target detection and tracking flowchart based on YOLOv8 and SORT algorithm
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Figure 10. Confusion matrix
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Figure 11. Training curves and evaluation metrics
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Figure 12. Schematic diagram of detection results in spacious classroom
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Figure 13. Schematic diagram of detection results in standard-sized classroom
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