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Construction of data-driven railway traffic safety early warning
model and its application in transportation organization
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Abstract

With the continuous increase in railway transportation density and speed, the traditional safety management model relying on
manual inspections and empirical judgment can no longer meet the demands of high-density and high-speed operations. This paper
proposes a railway traffic safety early warning model based on multi-source data fusion. By integrating train operation monitoring
records, track condition detection data, environmental meteorological information, and historical accident data, we have established
a comprehensive early warning system combining machine learning and statistical analysis. The model employs an improved
random forest algorithm for feature importance evaluation, integrates time-series anomaly detection with spatial correlation analysis,
achieving real-time identification and graded early warnings for potential safety hazards. Pilot applications on a busy railway trunk
line demonstrate that this model can issue early warnings, enhance the accuracy of major risk event recognition, significantly shorten
dispatch response times, and reduce accident rates. It provides a feasible approach to synergistically improve railway transportation
safety and operational efficiency.
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