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2.2 Research Gaps

3.1 Research efforts and contributions 
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4.2 Meteorological Data
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period Significant height of wind waves Mean direction of 

－ 14 －



wind waves Mean period of wind waves Significant height 
of total swell Mean direction of total swell Mean period of 
total swell 10 metre U wind component 10 metre V wind 
component Sea surface temperature

eastward_sea_water_velocity
northward_sea_water_velocity

4.3 AIS Data 
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4.4 Sensor Data 
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5.1 Adopted Machine Learning Models 
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5.1.3 Support Vector Machine 
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5.2 Data Normalization
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5.3 Hyperparameter optimization
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min_samples_split max_features 
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5.4 Performance Metrics
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6.1 Rationale of Fusing Voyage Report Data and Meteorological Data  

6.2 Approach to Fusing Voyage Report Data and Meteorological Data
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6.3 Experimental Results and Discussion 
6.3.1 Performance of Eleven ML Models over Nine Datasets and Selection of the Best 
Datasets 
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6.3.2 Performance Comparison of ML models 
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6.3.3 The Impact of Wave Periods 
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6.3.4 Robustness of ML Models’ Performance 
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6.3.5 Relative Importance of Each Determinant to Ship Fuel Efficiency 
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6.4. Summary 
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7.2 Approach to Fusing Voyage Report Data, Meteorological Data, and AIS Data
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7.3 Experimental Results and Discussion
7.3.1 Performance of Eleven ML Models over Nine Datasets and Selection of the Best 
Datasets 
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7.3.2 Performance Comparison of ML Models 
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7.3.3 The Impact of Wave Period
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8.1 Rationale of Fusing Sensor Data and Meteorological Data 
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8.3 Experimental Results and Discussion

8.3.1 A Correlation Analysis Towards the Dataset Features 
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8.3.2 Performance of ML models over Nine Datasets and Selection of the Best Datasets
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8.3.3 Performance Comparison of ML Models 

Sensor2

Sensor2

－ 72 －



8.3.4 Relative Importance of Each Determinant to Ship Fuel Efficiency 
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8.3.5 A Rolling Horizon Approach in Practice 
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8.4 Summary
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9.2 Recommendations for Industry Applications
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9.3 Limitations and Future Studies
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