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Development of an Intelligent Diagnostic System for Marine Engine Fault Data
Wu Zhilong
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Abstract:To meet the fault diagnosis requirements of inland vessel propulsion systems operating with low redundancy and high
continuity, this study develops an intelligent diagnostic system based on a three-layer architecture comprising the data layer,
algorithm layer, and application layer. The system enables unified acquisition of multisource sensor data, extraction of
time—frequency fusion features, and real-time inference at the edge. A random forest algorithm is employed to perform
multi-class diagnosis of five fault types, including bearing wear and fuel blockage, achieving an accuracy of 98.2% and a recall
0f 98.5%, both exceeding the design threshold of >95%. During a 30-day onboard deployment, the system successfully detected
three early fault indications, preventing unplanned shutdowns and reducing overall maintenance costs by approximately 50,000
CNY. The system provides reliable technical support for maintenance decision-making on inland waterway shipping routes.
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