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Abstract
In the context of the rapid development of smart cities and intelligent security, multi-camera person
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tracking technology has become a core requirement for improving the efficiency of public safety
management. Traditional solutions suffer from issues such as failed cross-camera identity associa-
tion, high computational resource consumption, and insufficient real-time performance. This paper
proposes a real-time person tracking system based on a collaborative architecture of edge compu-
ting and a central database. It employs the lightweight YOLOv5s model for human detection, com-
bines it with OSNet_x0.25 to extract 512-dimensional feature vectors, and achieves millisecond-
level feature matching through a vector database. Experiments show that the system achieves a
Rank-1 accuracy of 86.7% on the Market-1501 dataset, with a real-time processing frame rate of 8.2
FPS for 640 x 640 video streams, validating its engineering practicality in campus scenarios.
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Figure 1. Schematic diagram of model symmetry quantification
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LI [ R B ERAC RT3, SRR R G R AR N A IR . A EAR R i, 8 2 ik
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Figure 2. Normal operation scenario (edge inference)
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Figure 3. User image query scenario
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Table 1. Scenario analysis
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Table 2. Comparison of the performance of various methods
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Figure 5. Query function effect diagram
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