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FUTURE WORK

• Our Satellite-Net CNN proved to perform very well in the Land Cover
classification task when tested on the EUROSAT dataset;

• However, its accuracy seems to decrease when tested on tiles taken from
generic Sentinel-2 images. We are currently investigating this issue (JPG
compression seems to play a role);

• Moreover, the EUROSAT dataset comes with LC classes that differ from
(and cannot be unequivocally mapped to) LUCAS classes

• In addition, EUROSAT classes “Highway” and “River” do not fit well with
our classify-andcount approach, leading to upward biased LC estimates;

• Next Step: Build our own training dataset for Land Cover classification
according to LUCAS :

* Get available in situ microdata of LUCAS 2018 for Italy;
* Use the geolocation of LUCAS microdata to build a Sentinel-2 tile
centered around each LUCAS sample point;
* Annotate all the obtained Sentinel-2 tiles with the LUCAS class
attached to the corresponding sample point
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OVER-ESTIMATION PROBLEM OF INCEPTION

With standard 
classification models
non-pure classes like
rivers or highways we
have the problem of 
over-stimation.

Standard classification
models achieve less
over-estimation with 
full classes like
residentials.
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OVER-ESTIMATION PROBLEM OF INCEPTION

Roads and Rivers are larger than
the reality this leads over-stimated
land cover statistics.



UNET
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Critical Feautures
(Ronneberger, O., et al., 2015):

• U-NET can be trained end-to-
end from very few images and
outperforms the prior best
methods.

• It consists of a contracting
path (left side) to capture
context and an symmetric
expansive path (right side)
enabling precise localization.

• Upsampling part (repeating rows and cols)
has a large number of feature channels
which allow the network to propagate
context information to higher resolution

layers.

• Spatial Dropout: feature maps dropout.

• Upside: Small training set.

• Downside: Risk of overfitting.



UNET RESULTS: LAND COVER STATISTICS

WITHOUT OVER-ESTIMATION
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HIGH RESOLUTION LAYER
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High Resolution Layers (HRL) provide information on specific land cover
characteristics, and are complementary to land cover mapping such as in the
CORINE land cover (CLC) datasets. The HRLs are produced from satellite imagery
through a combination of automatic processing and interactive rule based
classification.

Five themes have been identified so far, corresponding with the main themes 
from CLC, i.e. the level of sealed soil (imperviousness), tree cover density and 
forest type, grasslands, wetness and water, and small woody features. Two out of 
these five products are continuing existing products (Imperviousness and forest), 
two products are new baseline products that fully replace previous 2012 products 
(grassland, and the now combined wetness and water products), and one product 
is completely new (small woody features)
https://land.copernicus.eu/pan-european/high-resolution-layers

https://land.copernicus.eu/pan-european/high-resolution-layers


UNET TRAINING SET
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We use a Geo-Referenced HRL to build a training set for Unet of rivers and lakes. 
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SEGMENTATION

Segmentation of 
Rome’s Tiber by 
a single class
Unet. Rivers and 
lakes together

Segmentation of 
Lakes and Rivers
by a single class
Unet. 

Segmentation of 
Lakes and Rivers
separatedly by a 
two classes Unet
(0: Rivers, 1: 
Lakes). 



INCEPTION LAKES AND RIVERS LAND COVER MAP
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UNET LAKES AND RIVERS LAND COVER MAP
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