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Abstract : Fault diagnosis of automotive power systems is of Paramount importance for ensuring driving
safety and enhancing operation and maintenance efficiency. This paper focuses on the theoretical
construction and verification of intelligent fault diagnosis models, and explores a multimodal signal
fusion analysis framework based on deep learning. By constructing a theoretical model that includes
a signal perception layer, a feature fusion layer, an intelligent diagnosis layer and a decision output
layer, and using Monte Carlo cross—validation and transfer learning theory simulation, its strong
generalization and robustness under noise interference and working condition transfer have been
proved, with the aim of providing a solid theoretical support and methodological guidance for the
intelligent operation and maintenance of automotive power systems.
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