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Automatic Diagnosis System of a Controller Based on High Precision
Test and Improved Visual Inspection
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Abstract: A train control unit (TCU), as a critical electrical control device in rail transit systems, is primarily responsi-
ble for traction and braking control to ensure operational safety and stability. With the development of rail transit, It is of in-
creasingly urgency to the efficient maintenance of the TCU. Traditional maintenance methods have the shortages of low effi-
ciency, insufficient accuracy, prolonged inspection cycles, and incomplete data recording. To address these issues, and based
on high-precision electrical testing and visual inspection, this paper makes a study of an integrated diagnostic system. By u-
sing visual ranging and electrical performance testing technologies, the system achieves the automated detection of TCU pa-
rameters. Furthermore, a self-learning algorithm is introduced to optimize the diagnostic model, which improves the accuracy
of fault prediction. Experimental results demonstrate that the system significantly enhances detection efficiency and precision
while reducing manual intervention. Practical applications confirm that the proposed system meets the requirements for intel-
ligent TCU maintenance in rail transit.
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