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Science and technology

Earth Observation: growing data volumes

I ↗ images (USGS, ESA/Copernicus, THEIA, PEPS, GEOSUD/DINAMIS),

I ↗ sensors (optical, SAR, ...) with ↗ resolution (spatial, spectral, temporal, ...),

I ↗ geospatial data (open data, crowdsourcing, ...)

Big data processing: the deep learning era

I New methods suited for large data volumes,

I New hardware and high performance computing paradigms,

I New mature and accessible frameworks, mostly open-source (TensorFlow, PyTorch, ...)
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Source: Andrew Y. Ng, Chief Scientist at Baidu (https://fr.slideshare.net/ExtractConf)
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Open-source libraries

Deep learning
I TensorFlow (Google)

I PyTorch (Facebook)

I ...

Remote sensing

I GDAL

I Orfeo ToolBox (CNES)

I GRASS

I SAGA

I ...
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OTBTF, an Orfeo ToolBox extension for deep learning

I Generic (network architectures, images types) and big data capable1

I Also great for teaching2

[1] ”A Framework for Remote Sensing Images Processing Using Deep Learning Techniques”, R. Cresson, IEEE Geoscience and Remote Sensing Letters, Volume 16, Issue 1, Jan.
2019, pp 25-29
[2] ”Deep Learning for Remote Sensing Images with Open Source Software”, R. Cresson, CRC Press, 2020.
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Use case: mapping man-made structures over France mainland (THEIA)

I 1.3k SPOT 6/7 acquisitions over
France

I Model training: 30 days on 4x
1080Ti GPUs, 24 hours on
Jean-Zay (IDRIS)

I Network architecture (semantic segmentation)
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See the map → https://tinyurl.com/cartefrancebati
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