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• 111 Sentinel-1 acquisitions between May 

2017 and Dec. 2020

• Orbit number: 42

• Orbit mode: Descending

• Polarizations: VV, VH

• Approx 15M pixels

• 150,000 Ha 
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Unsupervised learning retrieval of agricultural classes for Sentinel-1 
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Clustering of the embedding space (8 clusters)

Main difference: larger
trees in Cluster 0 than
in Cluster 7 

Automatic tree
differentiation through
the processing of S1 time 

series with autoencoders
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Relating 3rd embedding with forest attributes

Above-
Ground 
Biomass
(t/ha)

Above-
Ground 
Biomass
(t/ha)

Normalized 3rd embedding dimension Normalized 3rd embedding dimension

With outliers: R2=0.468 Without outliers: R2=0.736
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Relating 3rd embedding with forest attributes

QMD
(cm)

QMD
(cm)

Normalized 3rd embedding dimension Normalized 3rd embedding dimension

With outliers: R2=0.486 Without outliers: R2=0.717
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Relating 3rd embedding with forest attributes

Stem 
Height
(m)

Stem 
Height
(m)

Normalized 3rd embedding dimension Normalized 3rd embedding dimension

With outliers: R2=0.443 Without outliers: R2=0.725
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Applicative potentials of embeddings & Sentinel-1 data

Predicted Stem Height (m)• Use embeddings of 
Sentinel-1 time series as 
input features for height 

mapping models

• Use embeddings for 
anomaly detection within 

a forested environments

• And many more..

Unlabelled

𝜎0 time 
series

Convolutional
Autoencoder

𝑒 𝑋 1𝑒 𝑋 2𝑒 𝑋 3
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Applicative potentials of embeddings & Sentinel-1 data

• Use embeddings of 
Sentinel-1 time series as 
input features for height 

mapping models

• Use embeddings for 
anomaly detection within 

a forested environments

• And many more..
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Conclusion

Successful application of an autoencoder to 𝜎0 time series of boreal forests:

• Generation of homogeneous clusters of 𝜎0 time series

• Separation of forest into two clusters with trees of various physiologies

• Direct correlation of the embedding space with tree physiology
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Contacts

Thomas 
Di Martino

Thank your for listening !

For contact purposes:

thomas.di-martino@centralesupelec.fr

https://dimartinot.github.io

@DimartinotFR
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