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Abstract ; The increasing demand for intelligent monitoring and maintenance of modern marine diesel
engines necessitates the development of advanced and flexible control systems. This paper presents the
design of a novel monitoring system utilizing a soft Programmable Logic Controller ( PLC) architecture.
The system is centered on a Raspberry Pi 4B, adopting a modular design philosophy. The software archi-
tecture integrates the Linux operating system with the CODESYS runtime, while the hardware comprises a
main control board, a safety module, an 170 module, and both local and remote instrumentation. Com-
munication with the engine’s Electronic Control Unit (ECU) is established via a CAN bus, with a redun-
dant RS485 bus ensuring reliable data exchange with the safety module. Key system functionalities in-
clude multi - level redundancy for data acquisition and processing, automatic communication failover,
and a self — learning capability for fault prediction. A hybrid machine learning model, combining an au-
toencoder with a random forest algorithm, is employed for predictive diagnostics. Compared to conven-
tional PLC — based systems, the proposed design offers superior flexibility in both hardware and software
development, presenting a scalable platform with significant potential for future upgrades in intelligent
marine engine diagnostics.

Keywords ;: marine diesel engine monitoring; soft PLC; CODESYS; multiple fieldbus ; hybrid algo-

rithm ; fault prediction
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