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Firefighting with data pipelines

Objective

Quick detection from a satellite vantage

point can significantly reduce losses by

allowing faster response times

Methodology

Results

▪ Best model

▪ F1 score: 0.9786, accuracy: 0.999999.

▪ Oversampling improves performance.

▪ Attention (CBAM) + BCE loss yields

highest precision/recall balance.

▪ Prototype NN accelerator processes full

image per minute.

▪ Run with less than 1 watt.

Conclusions

▪ Satellite-based deep learning models are
effective and efficient.

▪ AI-driven wildfire detection improves
response time, reducing fire damage.

▪ Can be deployed in real-time on
embedded hardware, making wildfire
monitoring more scalable and actionable.

▪ Important bands B8, B11 and B12 based
on feature importance
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Challenges: 
Data imbalance makes 

wildfire detection harder.
Energy constraints

Instance segmentation identifies fire-affected pixels 
in satellite images (5490x5490 px).

Computer vision enhances fire detection accuracy.

Sentinel-2 satellite images
processed using PyRawS.

Data augmentation techniques
applied (rotation, translation,
flipping).

Oversampling minority class (fire
pixels) to improve training.

Wildfires = massive destruction: 

damage ecosystems, reduce air quality, 

and lead to huge economic losses.

Estimated $89 billion in the U.S. 

(2024),

Destruction of forests and 

biodiversity. 

Europe is also seeing a rise in 

wildfires due to hotter and drier 

summers linked to climate change. 

*

* On RPi 4B. On GPU ~13 seconds.
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