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Satellite observation of urban areas

ÅEarth observation from space

ïGlobal coverage through satellite optical and radar sensors

ïVery high spatial resolution (VHR; up to 30 cm) and short revisit 
time (up to 12 h) with recent space missions

ÅExtraordinary potential for applications to urban areas
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The need for data interpretation

Many applications 
of satellite 

observation of 
urban areas e.g.:

Urban planning, 
conservation, 
development, 

growth patterns

Urban and peri-
urban ecology 

and climatology

Disaster risk 
prevention and 
management in 

urban areas

But how to
use satellite 

images for these 
applications?

extract useful 
info from 

satellite data?

interpret 
possibly huge 
satellite data 

sets?

Methodological 
tools provided by

Pattern 
recognition

Machine 
learning

Artificial 
intelligence
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The URBIS project

ÅObjective

ïDeveloping services based on satellite imagery to support 
sustainable city development with focus on vacant urban land

ÅWhy?

ïAnnual land take by urbanizationis still quite high all over EU. 

ïRe-use of urbanized land needs promoting and increasing.

ïCrucial role for sustainable urban development in the future

ïEarth observation provides means for EU-wide monitoring.

ïMore and more satellite data available through EU and ESA 
initiatives: the Copernicus program
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Overall project idea

ÅComplex processing chain

ï Machine learning for satellite image 
analysis ¤our lab at U Genoa

ï GIScience(geographic information science)

ÅUsing both

ï satellite data

ï and pre-existing urban mapping databases 
(Copernicus Urban Atlas)

ÅTo map

ï green areas

ï built-up areas and imperviousness

ï land use typology and dynamics

ÅOver European large urban zones (LUZs)

ï 50K+ inhabitants

ï 3 pilot sites: Amiens (FR), Ostrava (CZ), 
Osnabrueck(DE)
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Examples of results

LUZ LUZ LUZLand Cover(2.5m)
Enhanced 
Imperviousness
(5m)

Vegetation Map (5m)

Land cover, imperviousness, and vegetation maps generated through the application of ensemble 
learning methods of our lab to satellite images and to Urban Atlas data of the entire LUZ of Amiens


