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    Ground Stations: 

    Neustrelitz (Germany), O´Higgins (Chile), 

    Inuvik (Canada), Chetumal (Mexico) 



TerraSAR-X (Synthetic Aperture Radar – SAR) 

Launched June 15, 2007 

Global very high resolution 

(1-16m) 

X-Band SAR 

Swath width 5-400 km 

Ground segment  & 

processing by DLR 

PPP with Astrium / InfoTerra (Astrium 

Geoinformation Systems) 
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Imtech Arena 

Main Station Elbphilharmonie 

Alster 

TerraSAR-X 

Hamburg 
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TanDEM-Mission 

 

Vulkan Merapi 

Indonesien 

TanDEM Mission 

TanDEM-X Start: Juni 2010 

TanDEM-X  

TerraSAR-X  
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TanDEM-Mission 

 

Vulkan Merapi 

Indonesien 
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TerraSAR-X TanDEM-X 



Page 10  

TSX + TDX 
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TerraSAR-X, TanDEM-X  Overlay 

Tandem Start 21.6.2010 

Fischland Darß 
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Ship Detection in Near Real Time (DLR) 

source: ESA - MARISS 
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Ship Detection in Near Real Time (DLR) 

source: ESA - MARISS 
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Ship Detection in Near Real Time (DLR) 

SAR satellite images 

 

-resolution (1-150 m) 

-area (up to 400 x 400 km) 

-indep’t of clouds, time 

->use for DETECTION 

Optical satellite images  

 

-high resolution (<1-10 m) 

-small area (10-60 km) 

-daytime, clear skies 

->use for RECOGNITION 

Main shipping lane 

River Elbe estuary 
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Ship Detection in Near Real Time (DLR) 

- NRT: product available in less than 20 min (FRONTEX, EMSA, 

GERMAN NAVY, German Federal Police Requirements)  

 

  1. Downlink 

  2. L1B Data Processing 

  3. Preprocessing: 

   … applying calibration factors and performing some  

  image wide enhancement algorithms 

  

  4. Landmasking 

  5. Prescreening / Discrimination 

   … CFAR (Constant False Alarm Rate), image order  

   statistic approaches, … 

 

- Partner of MARISS (ESA Project) 

- EU FP 7 DOLPHIN / SAGRES 
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Ship Detection in Near Real Time (DLR) 

1. Downlink 
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Ship Detection in Near Real Time (DLR) 



DLR – Google Earth Solution 



DLR – Google Earth Solution 

Satellite Based Information AIS or other Systems 



DLR – Google Earth Solution 

Correlations, Distances, Behaviour 

07:16:12 UTC 



DLR – Google Earth Solution 

-07:16:12 UTC 07:18:12 UTC 

Correlations, Distances, Behaviour 
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No   AIS 

DLR – Google Earth Solution 

Warning System (co-operative yes / no) 
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Ship Detection and Satellite AIS 

-Satelliten 

-AIS 

 

-© Luxspace 



Page 24  

Examples - Piracy 
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Abduction of  

Sirius Star 

by pirates (2008) 

Ship Detection in Near Real Time (DLR) 
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MV York 

-Length (SAR): ~95m 

Beluga Nomination 

-Length (SAR): ~137m 

TSX1 SAR MGD RE Spotlight 

2011-02-14 at 14:56 UTC 

(Courtesy Bundespolizei) 

Piracy Somalia – Support German Federal Police  
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Planned  or existing NRT Products 

Wind Sea State Oil 

Sea Ice 
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Semi-Operational Oil Spill Detection 

Bandar Abbas Jun 27, 2009 

TerraSAR-X 

Source: Ship (automatic detection)  
TerraSAR-X 

Oil Spill 
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TerraSAR-X 

Optical image WV 2 

Semi-Operational Oil Spill Detection 

Bandar Abbas Jun 27, 2009 
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TS-X high resolution data allows to observe spatial 

variability of sea state. 

Θ=326° 

1 

-200 m 

Sea State Retrieval (going to be operational) 
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Surf 
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