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Abstract

Focus on the problems in traditional inspection methods for railway concealed works, such as personnel dereliction of duty, distorted
spatiotemporal records, and standard execution deviation, this study innovatively introduces the Smart Identification Tag as
the core component. The tag integrates fingerprint/face dual-modal biometric recognition technology to enable real-time online
verification of personnel identities. It also incorporates Beidou/GPS dual-mode positioning technology to ensure high-precision and
reliable spatiotemporal data for the inspection. Furthermore, an intelligent matching technology for inspection checklists is developed
to achieve accurate and automatic association between to-be-inspected projects and inspection standards. Based on the application
of smart identification tags, improvements are made to optimize management mechanisms and inspection processes. Management
innovation system is constructed based on smart identification tags. This system enhances the efficiency and accuracy of railway
concealed work inspection, improves the precision of review and analysis of image data, and further strengthens the quality control
and management of concealed works.
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