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Earthquake Turkey, October 2010 
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Famine East Africa, July 2011 
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Tsunami Japan, March 2011 
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Center for Satellite Based Crisis 
Information 

 
 

ZKI 
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Responsibilities and tasks of ZKI 

- Acquisition and provision of satellite based crisis 

information  

- Rapid generation of user-driven information 

products in case of a disasters  Maps 

- 24 hours / 7 days on-call duty 

- Established contact points in Germany and Europe as 

well as in international institutions 
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Linking space and technology 
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Networks and Partnerships 
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Disaster cycle 
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Flood Mozambique, January 2012 
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Fires Romania November 2011 
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Earthquake Turkey, October 2011 
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Earthquake Turkey, October 2011 



Flood Pakistan, September 2011 
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Famine Ethiopia, August 2011 
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Earthquake – Tsunami Japan, March 2011 



Tsunami Japan, March 2011 
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Earthquake Haiti, January 2010 
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Responsibilities and tasks of ZKI 
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Risk- and vulnerability analysis, Indonesia 
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Responsibilities and tasks of ZKI 
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Limitations of satellite remote sensing 

- Limited number of available satellite imagery within a certain time 

frame 

 

- Weather constraints for optical data (clouds, haze, etc.) 

 

- Spatial resolution versus large scale coverage  

 

- response time (new acquisitions) 

 

- Costs 
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Limited number of available satellite images 
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Weather constraints 
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Spatial resolution versus large scale coverage 
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LANDSAT:  160 x 160 

km coverage 30 m 

resolution 

SPOT: 60 x 60 km 

coverage 15 m spatial 

resolution 

IKONOS: 13 x 13 km 

coverage 1 m spatial 

resolution 

Bangladesh 



Response time 
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Airborne real-time monitoring system 

3K Kamera System      F-SAR 

Platform Mobile ground station 

EmerT-Portal  

ZKI Portal   

DMT  

Traffic data 
Images 

Images 

Microwave data link 
                20 MBit/sec 

Optical data link 
         1.25 GBit/sec 
 

Data downlink 

Infrastructure 
Images 



System for Mass Events and Desasters  

3K Camera System 

-3 Canon EOS Mark III, 21MPix 

-Max. framerate: 5Hz 

-Realtime INS / D-GPS onboard 

-Oblique angle max 35° 

 

-Traffic modus: 

- 3x bursts with pause 

-Mapping modus 

- Continuous acquisition 

 

-Direct georeferencing 

- Position accuracy < 1 meter 

8.5 km 

2.8 km 

0.40 m 

0.13 m 

Coverage     GSD 

Coverage 

Flightheight 
@ 3000 m 

@ 1000 m 

(1:60.000) 

(1:20.000) 



Image processing and downlink onboard 

Ground 
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Three flight strips 1000m a. g. 

Radiometrical adjustment 



 

Octoberfest Munich, 0.5 sec 



Automatic real time traffic parameter extraction from 

optical images  

1.Fast geocoding 

2.Overlay of geocoded images with road 

database  

3.Vehicle detection   

4.Vehicle tracking in image time series 

5.Vehicle speed 

v = driven distance/ time distance 

  

 

 0                km/h          70 



Munich, Main roads 



 

0        [km/h]     100 



- Semi-automatic image analysis 

- Algorithm trained by user 

 Adaptable to different conditions 

 

 

 

 

 

 

 

Infrastructure- und Situation Monitoring 

Possible supply area Landslide and volume change 

Volume: 1,4 Mio m³ 



Oder Flood: EU-Project SAFER 
Flood Map of Frankfurt/Oder 30.05.10 



People tracking at 

Allianz Arena 

Munich 

Flight altitude: 

1000 m a.g. 



Automatic Crowd Monitoring 

Student1 Student2 Student3 Mean of 

Student 

Answers 

Algorithm  

Result 

Area1 136 143 116 132 139 

Area2 177 187 175 180 211 

Area3 101 123 119 114 115 

Area4 93 96 106 98 102 

Area1 Area2 Area3 Area4 

Automatically crowd detection result and test 

regions   

Performance table indicating number of people in test regions counted 

by three different students. Automatically detected number of people is 

given in the last column;    

We count number of connected FAST features in 

crowded areas to find number of people in this region. 



Experimental Results: 

Oktoberfest complete test 

image 

*Sirmacek, Beril und Reinartz, Peter (2011). Automatic crowd density and motion analysis in airborne image 
sequences based on a probabilistic framework. ICCV Nov. ‚11, ARTEMIS-Workshop, Barcelona, Spain   
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Tracking of persons 



3K DEM Munich City (11. August 2008) 

- Flight height 1000m a.g. 

- Along track imaging 

- Two flight strips 

- Bundle adjustment for 

refinement of exterior and interior 

parameters 

- RMSEx,y=0.19m, RMSEz=0.93m 

- DEM was processed using Semi-

Global Matching on 20 nadir images 

- Black areas: not matched pixels 



August 2011 Juni 2007 

 „3D change detection“ (Downtown Munich) 

Positive Change Negative Change 

Apple Store 

Angerhof 

Facade 

Residenz Facade repairs 

Town hall 



VABENE „Tag der Deutschen Einheit“, Bonn, Germany 

Support of traffic police, 3.10.2011 

Automatic airborne monitoring of parking areas,  

traffic situation and crowd density movements 
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www.zki.dlr.de 


