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Research on Intelligent Early Warning System for Rail Transit Vehicles Based
on Visualized Rule Engine --Take the CJ6 type EMU as an example

Zhong Jisheng, Chen Zhiheng
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Abstract : To address the challenges of frequent warning rule changes, delayed response of hard-coded
development, and high maintenance costs in rail transit vehicles, this paper proposes an intelligent
warning method based on the Drools visual rule engine, taking the CJ6 EMU as a case study. The core
innovation lies in abstracting complex operational experience into draggable “parameter nodes" and
“function operators" through a graphical rule configuration interface. These are automatically compiled
into standard DRL files and hot-loaded into the diagnostic engine, achieving deep decoupling of
business logic from underlying code. Real-vehicle tests demonstrate that the system can stably
handle concurrent data streams from 15,475 measurement points per train set, processing tens of
thousands of data points per second. The 99th percentile rule evaluation latency is only 91ms, and the
end—to—end fault upload delay is controlled within 672ms, with average CPU usage below 10%, fully
meeting the real-time and reliability requirements of the onboard environment. This research provides
a feasible technical pathway for building a highly flexible intelligent operation and maintenance system
for rail transit.

Keywords : rule engine; Drools; CJ6 EMU; fault diagnosis; real-time warning; intelligent oper- ation
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