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Abstract : Currently, the detection of railway freight cars is confronted with two prominent challenges: insufficient
intelligence level of the detection system, which makes it difficult to meet the real-time and dynamic
monitoring requirements for key indicators such as wheel-set status and cargo loading safety
under high—speed and heavy-haul railway operations; and weak capability in fusing multi—source
heterogeneous data, with a lack of in—depth mining and collaborative analysis of data from images,
sensors, Beidou positioning, etc., which restricts the improvement of fault prediction and active early
warning capabilities. Based on this, this paper conducts an in—depth exploration of the foundational
basis for the architecture design of the intelligent detection system for railway freight cars, the key
technologies of the TFDS (Train Freight Car Detection System) intelligent fault image detection system,
and the whole—process application scenarios of the intelligent detection system for railway freight cars.
It aims to provide technical support for ensuring the safety of railway freight transportation through
various strategies.
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