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Why is vessel monitoring from satellites crucial for 
maritime safety?

Improved Model Training 

Models were trained on 9540 images containing either or both target classes.
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What are the objectives of this study?

 Quality dataset with sentinel-2 imagery (10m cell size); [2]

 Compare YOLOv8 and YOLOv10 in vessel and wake detection; [3]

 Assess if models trained with lower resolution images can perform well on 
higher resolution images.

■ Monitoring of fishing, 
commercial and 

transportation activities;

■  Detecting suspicious or 
illegal vessels;

■  Aiding search and 
rescue operations. [1] 

Image from Port Economics, Management and Policy | 
A comprehensive analysis of the port industry. (2024, October 16).

YOLOv8 vs YOLOv10: Performance Comparison
 
Models were trained on 2520 images containing either or both target classes.

 

YOLOv8 consistently outperformed YOLOv10, probably due to confidence 
threshold value that favours YOLOv8 architecture. [4] 

The best-performing model achieved an overall F1 score of 73.14%, with a stronger 
ability to detect vessels (F1 score of 76.75%) compared to wakes (F1 score of 
57.64%). 

Table 1: Performance metric results for the top-performing configurations of 
each model on the dataset, including IoU, F1 score, mAP50 and mAP50-95, all 
presented as percentages

Figure 4: PR curve for the validation phase of the YOLOv8m model 
with configuration 29.

Test on High-Resolution Images

■ YOLOv8 demonstrated superior 
performance compared to YOLOv10;

■ The Vessel class consistently 
outperformed the Wake class, achieving 
an F1 score of 88.69%;

■ Models performed relatively well on 
high-resolution images.

■ Model performance improved with 
more training data, showing a 10% 
increase in F1 score.

Tested in 5 HR images (4m cell size) from 
GEOSAT-2 satellite.

Results demonstrate that models trained on 
medium-resolution data still perform well on 
higher-resolution images, particularly for the 
Vessel class.

Single Class Training
■ IoU and mAPs improved 
(aprox. 2%) ;

■ F1 score decreased (aprox. 
4%);

■ More precise localization of the object 
and improved detection across a broader 
range of IoU thresholds;

■Loss of context (interdependency 
between the two classes).
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