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COMPARATIVE STUDY OF MACHINE LEARNING MODELS FOR FUEL CONSUMPTION PREDICTION
IN MARITIME SHIPPING
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Abstract:

This research aims to develop and compare Machine Learning models for predicting fuel consumption in
maritime shipping operations in order to support planning and improve operational efficiency. The factors affecting
fuel consumption in maritime shipping consist of distance, ship type, weather conditions, fuel type and engine
efficiency. The dataset consists of 1,440 observations, divided into 1,152 samples for training and 288 samples for
testing. The models compared include Linear Regression, Random Forest, LightGBM and XGBoost. Model
performance is evaluated using error metrics including Mean Absolute Error (MAE), Root Mean Square Error (RMSE),
Mean Absolute Percentage Error (MAPE) and the Coefficient of Determination (R-Squared). The research results
indicate that the LightGBM model achieves the best performance, with an MAE of 0.1185, an RMSE of 0.1404, an
MAPE value of 11.8900 and an R-Squared value of 0.9777.
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