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Research on the Construction of an Intelligent Subway Operation and Maintenance Platform
and Fault Early Warning Based on IoT and Big Data

Shao Fan
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Abstract: With the acceleration of urbanisation and the continuous advancement of rail transit construction, metro systems
have become a core support for modern urban transportation. However, traditional metro operation and maintenance rely on
manual inspections and regular upkeep, which results in scattered data, delayed responses, and high maintenance costs, failing
to meet the demands for high safety and efficiency. The integration of the Internet of Things (IoT) and big data technologies
provides a new intelligent path for metro operation and maintenance. Based on system engineering and data management
theories, this paper constructs a metro intelligent operation and maintenance platform that integrates real-time perception,
data analysis, and intelligent decision-making. The article focuses on analysing the platform's architecture, data processing
mechanisms, fault prediction models, and management optimisation strategies, and explores its potential in improving
equipment reliability, reducing maintenance costs, and enhancing operational efficiency. The study indicates that an intelligent
operation and maintenance system based on IoT and big data can significantly enhance metro equipment health monitoring,
facilitating a strategic shift from "reactive maintenance" to "predictive maintenance," and providing theoretical and technical
support for the digitalisation and intelligent operation of the metro industry.
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