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HITCHHIKER – TerraSAR-X 
Staring Spotlight Experiment 
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Processing framework 

• Processing block implemented as Matlab class 
– parameters, input, output 
– Versioning and recursive validity check of data 

• Use HDF 5 files as interface between blocks 
 

Result1.h5 
Block Ver. 1.x 

Result2.h5 
Block Ver. 1.z 

BLOCK 2 BLOCK 1 
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Baseband conversion and channel equalization 
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Bistatic SAR Image Formation  
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Bistatic Geometry 
Iso-range and iso-doppler contours 

Best resolution is achieved  
when transmitter and receiver are 

looking into the same direction 



Image Formation 



SAR Image Formation on GPU 





Bistatic Radar Coordinates 





TerraSAR-X High Resolution Staring Spotlight Mode 
A comparison of HS Mode / ST Mode 
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TerraSAR-X 300 MHz Sliding Spotlight Mode 

01.08.2011 



TerraSAR-X 300 MHz Staring Spotlight Mode 

16.11.2015 



High Resolution Bistatic SAR Tomograhy Experiment 
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Some definitions 
 Coherence of the sensing matrix: 
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Matched filter result 
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Radar processing using geostationary satellites  
• Permanent availability 
• Cost effective 
• Large coverage 
• Different Applications 

– Imaging 
– Change detection 
– Tracking 
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Astra Satellite System 

 Geostationary Orbit 
 Co-located Satellites 
 Television and Radio Broadcasting 

approx. 100 km 



 
 Ku-Band 10.7 GHz – 12.75 GHz 
 Transponders distributed on different Satellites 

 
 Cross Range Resolution (SAR): 13 m 
 Range Resolution:  

 Full Bandwidth (2.05 GHz): 15 cm 
 1 Transponder (30 MHz): 10 m 

 
 
 
 
 

Astra Satellite System 





SAR Imaging Experiment 

 Recording System: HITCHHIKER 
 Location: ZESS, University of Siegen 
 Received Signal: Astra 19.2° East, low Band, horizontal Polarization 
 Sampling Rate: 8 GS/s 
 Record Length per Pulse: 6.25 ms 
 Pulse Repetition Interval: 20 s 
 Integration Time: up to 12 h 

 
Direct signal 

Reflected signal 

Target 

LNB 

Transmitter 





Passive Radar System 

• Dedicated DVB-S passive radar 
 

• Radar applications 
• Moving target detection/Tracking 
• Moving receiver platform 
• ISAR imaging 
• Modular multistatic system 
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Illuminator Intelsat 12 
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The (preliminary) end, but… 



www.zess.uni-siegen.de/cosera2018 
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Thank you for your attention! 
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