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Take Home 

Oceans are under intense anthropogenic pressure with poorly quantified effects [1].


Marine Protected Areas (MPAs) provide controlled settings to assess these impacts.

Earth Observation and AI enable large-scale monitoring of these environments [2]


We present open source datasets for automatic small vessel detection from Planet and
Sentinel-2 multispectral imagery.
Our models achieve IoU scores around 90%, demonstrating high detection accuracy.
We quantify spatiotemporal patterns in Spain MPAs and pave the road for Mediterranean-wide
analysis.
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Dataset statisticsWe have created a dataset of high-quality hand labeled small vessel instances in the three selected areas of study. We focused in summer and late spring
season, although there is a small representation of scenes in winter and autumn. We also included some representation of samples with no ships in

challenging scenarios like thin clouds, waves and scenes affected by sunglint

We  download and analyzed ~6,000 satellite images of Cies National Park (2018-
2024) to identify and quantify areas with highest spatiotemporal vessel pressure

We  download and analyze ~5,000 satellite images of Cabrera
National Park (2018-2024), successfully detecting known seasonal
patterns (summer peaks) and spatial hotspots (Cala Santa María).

Dataset samples: Image, Mask, Land Mask

PlanetScope Sentinel-2
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Predictions in test set
We approach the problem as a semantic segmentation task, where the target class vessel is highly unbalanced. We input the

images to Fully Convolutional Neural Networks (FCN) models trained with a combination of Dice Loss and weighted BCE
loss.


For evaluation, we compute the metrics at object level, and we compute both confusion matrix derived metrics (IoU, Prec,
Recall) and object detection metrics such as Mean Average Precision (mAP) at 50%IoU.


Deep learning based ship detection

Model benchmarking


