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Development and Application of an Intelligent Inspection System for
Subway Protection Areas Based on Video Surveillance

BAI Wenfeng, LUO Haitao, LIU Jing
(Guangzhou Metro Design and Research Institute Co., Ltd., Guangzhou 510410)

Abstract: To address the issues of poor real-time performance and low accuracy in existing subway protection area supervision
models, an intelligent inspection system was developed that integrates video surveillance with image recognition and edge
computing technologies. Firstly, an edge computing system for protection area inspection was constructed using edge computing
terminals and surveillance cameras, effectively reducing reliance on cloud servers. Secondly, the YOLOVSI algorithm was
selected as the image recognition model for the intelligent inspection system and deployed on the edge computing terminals.
Finally, a B/S architecture -based inspection cloud platform was developed for managing inspection equipment, emergencies,
and operations. Through training and testing with approximately 100,000 images of 6 categories of mechanical risk sources under
various scenarios, the model achieves a consistent recognition rate exceeding 90% in both daytime and nighttime conditions.
Field tests conducted along Guangzhou Metro Line 5 demonstrate an overall system recognition rate of 85.42%, indicating the
substantial potential of this video-based intelligent inspection system. This advancement holds significant practical implications
for ensuring the sustainable development of urban rail transit systems.
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Figure 1 Edge computing system for video inspection
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Table 1 Performance parameters of the
edge computing terminal
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Figure 2 Network architecture of the intelligent inspection recognition model and bounding box prediction
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Figure 3 Interface of the intelligent inspection management system
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Table 2 Numbers of risk sources of each type in the dataset
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Figure 5 Application effect of video intelligent inspection

system in subway protection area
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Table 4 Application test results of the video-based intelligent inspection system for subway protection areas
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