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ARTICLE INFO ABSTRACT

Keywords: This study intends to predict the remaining useful life (RUL) of diesel
Remaining Useful Life engine oil using an artificial intelligence approach based on Gaussian
Diesel Engine process regression. Over 1,020 oil samples were analyzed and utilized to
Condition Monitoring train the Gaussian system, with data divided into training and validation
Gaussian Process sets. The validation ratio was adjusted from 25% to 5%, leading to a
Artificial Intelligence significant improvement in prediction accuracy from 49% to 66%. The

system incorporates qualitative and quantitative oil properties, including
metallic elements, viscosity, and other indices. Data analysis confirmed that
these properties predominantly follow a normal distribution, validating the
application of Gaussian processes. To reduce computational complexity and
enhance precision, statistical methods such as the F-test and MRMR were
used to select key features. The results revealed that eliminating outliers
and utilizing selected features substantially improved the system's
accuracy. This system provides reliable predictions for oil RUL, enabling
optimized oil usage and ensuring diesel engine health. Furthermore, it can
serve as a foundation for developing advanced condition-based
maintenance systems for diesel engines.
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