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Abstract text (300-1500 words): 

ExtremeEarth is a H2020 project that aims at developing Extreme Earth Analytics techniques and 
technologies that scale to the petabytes of big Copernicus data, information and knowledge, and 
applying these technologies in two of the ESA TEPs (Food Security and Polar), demonstrating two 
highly societal and environmental relevant use cases.   

Opening up the TEPs and DIASs by extracting information and knowledge hidden in the data, 
publishing this information and knowledge using linked data technologies, and interlinking it with 
data in other TEPs and DIASs and other non-EO data, information and knowledge can be an 
important way of making the development of downstream applications easy for both EO and non-EO 
experts.  

Contrary to multimedia images, for which highly scalable Artificial Intelligence techniques based on 
deep neural network architectures have been developed recently, similar architectures for satellite 
images, that can manage the extreme scale and characteristics of Copernicus data, do not exist in 
Europe or elsewhere today. Training datasets consisting of millions of data samples in the Copernicus 
context do not exist today and published deep learning architectures for Copernicus satellite images 
typically run using one GPU and do not take advantage of recent advances like distributed scale-out 
deep learning.  

The ExtremeEarth technologies will be demonstrated in two use cases with societal, environmental 
and financial value: The Food Security use case will develop high resolution water availability maps 
for agricultural area allowing a new level of detail for wide-scale irrigation support. The maps will be 
available as linked data together with other geospatial layers (e.g., OpenStreetMap, field boundaries, 
crop types etc.) and made available to farmers. The main objective of the Polar use case is to 
produce high resolution sea ice maps from massive volumes of heterogeneous Copernicus data. The 
maps will be made available as linked data and will be combined with other information such as sea 
surface temperature and wind information for informing maritime users.  

The technologies to be developed will extend the European Hops data platform to offer 
unprecedented scalability to extreme data volumes and scale-out distributed deep learning for 
Copernicus data. The extended Hops data platform will run on a DIAS selected after the project starts 
and will be available as open source to enable its adoption by the strong European Earth Observation 
downstream services industry.   

The technical approach of the project as well as the results of the first user workshop will be 
presented. This work has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 825258. 

 


