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SyntEO is a synthetic data generation framework with a specific focus on the needs of Earth 
observation data. SyntEO uses an ontology to make human expert knowledge accessible to a machine 
which can use this structured knowledge representation to compose a synthetic remote sensing scene 
automatically. The entities (the so-called targets and non-targets) in such a synthetic scene 
composition have a meaningful spatial relationship. Thus the real-world context of complex remote 
sensing scenes is preserved. That way, SyntEO training data sets contain target information and non-
target information to support a higher generalisation during model optimisation.

The approach was used to detect offshore wind energy infrastructure globally. Two synthetic training 
data sets are generated to train a two-stage cascade of ResNet-50 Faster R-CNN object detectors. The 
first stage detects potential offshore wind farms. The second stage detects wind turbines, transformer 
stations and platforms under construction. A subsequent temporal analysis of the changes in the 
Sentinel-1 radar signal in each detected location provides the deployment stages of each object in a 
quarterly frequency from July 2016 until June 2021.

In a radargrammetric approach, the backscatter clusters 
of a wind turbine's foundation and the layover effect of 
the turbine's nacelle are used in combination with the 
local incident angle to calculate the hub height.

The hub height is used as an input variable in a sigmoid 
regression to estimate the installed capacity for each of 
the 8,885 globally detected turbines.

The spatiotemporal analysis emphasises the contribution 
of the EU, China and UK to the global offshore wind 
energy sector, with China being the major driver of the 
recent expansion within the last five years.
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