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Diagnosis and Localization Method for EDCU Bus Communi-
cation Faults of Metro Train Passenger Car Doors

Xiangkai Luo
China State Construction (Tianjin) Rail Transit Investment and Development Co., Ltd., Tianjin 300380, China

Abstract

Aiming at the frequent EDCU bus communication faults of metro train passenger car doors and low troubleshooting efficiency, this
paper constructs an EDCU bus communication fault feature knowledge base based on fault data from the electric multiple units of
Tianjin Metro Line 7. An intelligent fault localization method is proposed, integrating edge computing and an improved particle
swarm optimization algorithm to optimize a BP neural network. Edge nodes perform real-time preprocessing and feature extraction
of fault data, and the optimized neural network accurately identifies the root cause of faults. At the same time, a fault early warning
mechanism based on time series analysis is established, promoting a shift in maintenance from passive response to proactive
prevention. Engineering applications show that this method reduces the average troubleshooting time for EDCU bus communication
faults to 0.9 hours, a 64% reduction, and the fault localization accuracy reaches 92.3%, providing technical support for the intelligent
operation and maintenance of metro vehicle door systems.
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