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Roadmap – institutional frame 

European Commission, Joint Research Centre (JRC) 
 Institute for the Protection and Security of the Citizen (IPSC) 
  Global Security and Crisis Management Unit 
  research teams: 
   automatic electronic media monitoring 
   automatic statistical data mining 
   automatic rapid disaster alerting system 
   automatic geoinfo monitoring and analysis 
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  automatic geoinfo monitoring and analysis 
Illegal crop eradication monitoring (poppy, coca) 
Conflict modelling, border permeability modelling 
Kimberley process support (diamond certification schema) 
Post-conflict situation awareness, damage assessment 
Vulnerable population monitoring (refugees/IDP camps) 
Urban poor (slum) analysis and monitoring 
Disaster management information support (risk, mitigation, damage 
assessment, reconstruction) 
Regional Planning  
Global Human Settlement Layer (GHSL) initiative 
 Remote Sensing Image Information Mining 
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Image Information Mining Challenges 

• Unstructured heterogeneous data, large volume 
• Uncontrolled data collection parameters 
• Large data gaps, atmosphere influence 
• Data degradation (compression, fusion) 
• Undocumented sensor tolerances, spatial inconsistencies 
• Heavy image processing tasks 

• Radiometric, textural, morphological criteria 
• Background/foreground ambiguity 
• Multi-scale, contextual and geometrical analysis 

• Complex interpretation schemas 
• Multi-level abstraction semantics 
• Multi-scale and dynamic phenomena 
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REMOTELY SENSED IMAGERIES AND 
INFORMATION GATHERING 
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moving objects  
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moving targets  



Moving targets detection 
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people 



People detection 
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N'Djamena, Chad: 4th February 2008 at 10h30 UTC. Recognition of 
people escaping from the conflict area (up in the image) and trying 
to reach the territory of Cameroon on the other side of the river 
(bottom in the image). The data used was collected by the sensor 
onboard of the “Worldview1” satellite with a panchromatic optical 
channel having 50 centimeters of spatial resolution. The information 
about presence of people on the ground (represented in pink in the 
image) was extracted and fused using automatic image information 
mining methodologies designed and developed by JRC. 
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refugees / IDP camps 



Refugees camps  
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human settlement 
characterization 

poor, slums 



Human settlement characterization 
Image multiscale morphological decomposition (DMP) 
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Human settlement characterization 
Image multiscale morphological decomposition (DMP) 
shadow 
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Pattern 04
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post-confict damage 
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Tskhinvali, Georgia - South Ossetia 
8 August 2008 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

“Roofless Destroyed 
Building index” 

 
“Damage” membership 

function derived 
from specific local 
combination of DMP 
values  

Threshold on high 
values 

More than 90% 
accuracy in this 
sample 



23 

Destroyed dwellings in ethnic clashes: 2007–08 
presidential election Kenyan crisis  
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post-natural-disaster damage 
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«Big Data» scenarios 
 

fine-scale (high resolution)  
Global Human Settlement  

Mapping 



Total 11438 panchromatic and multispectral satellite data sets from 
several different sensors. (SPOT 2 and SPOT 5, RapidEye, CBERS-2B, 
QuickBird-2, GeoEye-1, WorldView 1 and WorldView 2. Airborne data 
sets covering large areas were available as RGB imagery). 

Tested resolutions: from 0.5 to 10 meter 
Tested Radiometry: the entire visible and near infrared part of the 

spectrum.  
Tested Data Heterogeneity: more than 50 combinations of bands, bit depth 

and  compression formats.  
Test size: total mapped surface of more than 24 millions of km2. (16% 

of the global landmass) 
Input data volume: in the order of 4.00+12 picture elements (pixels), 

stored in approximately 30Tbyte  

HR Global Human Settlement Layer  
Proof of concept 1st operational test 2012  
Big Data Analytics, Remote Sensing 
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EU HR GHSL 

Input: CORE003 data 2012 from the GMES/COPERNICUS program, 
Spot PSH 2.5 m R-G-IR, no calibration, no metadata 

Output: 2.5 m resolution GHSL 
 
Input Volume: circa 20 TB 
 
New GHSL features:  
1. Better output resolution = inner built-up patterns 
2. Open spaces analysis, vegetation  

 
Status: production completed June 2013 (alpha) and Oct 2012 
(beta) in support to DG REGIO cohesion policy report 2014, 
publication results planned 2014 
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What next? 
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Sentinel 1,2 Data Volume Challenge 
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Continuous raw data 
supply rate of circa 
4Tbyte/day 

Petabyte scale mission 
lifetime archive 



Conclusions 

The JRC IPSC GlobSec Unit works on automatic image information 
analysis in support to crisis management   

 
Testing “Big Data” analytics in Remote Sensing: image data sensor 

heterogeneity, data volume and interpretation task complexity  
 
Global Human Settlement Layer in support to population exposure 

and risk assessment – proof of concept 
 
Next Sentinel satellite platform increasing dramatically the 

availability of open data for scientific community 
 
Seeking for partnerships, federate efforts  
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http://ghslsys.jrc.ec.europa.eu 
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http://ghslsys.jrc.ec.europa.eu/
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JRC GHSL Senior Scientist team 
Martino Pesaresi (team leader) 
Daniele Ehrlich (risk/vulnerability) 
Matina Halkia (regional planning/development) 
Thomas Kemper (IDP/refugees) 
Pierre Soille (image processing) 
Luigi Zanchetta (IT infrastructure) 
 
∼ 15 Phd and other short-term contracts 
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