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•• HighHigh--resolution radar missionresolution radar mission

•• National ImplementationNational Implementation

•• Scientific and commercial Scientific and commercial 

applicationsapplications

•• Public / private coPublic / private co--fundingfunding

•• Launch: June 15Launch: June 15thth, 2007, 2007

•• Service started on Service started on 

January 7, 2008January 7, 2008

�� Public Private Public Private PartnershipPartnership (PPP)(PPP)

Introduction
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“TerraSAR-X, a National Science Mission with 
Commercial Potential”

DLR

• Project Management

• G/S Development & Ops

• Science Coordination

• System Engineering

Support

Infoterra

• Service Infrastructure

• Information Products

• Commercial Exploitation

Main Mission Goals:

• Provision of TerraSAR-X data and products for scientific applications public interest

• Commercial exploitation of remote sensing data by industry

Public Private Partnership

EADS Astrium

• Platform Development

• Instrument Development

• Launch on Dnepr-1
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TerraSAR-X Satellite

-514 km altitude

-11 days repeat orbit

-Right looking, but rolling to 
left looking possible

-256 Gbit memory (~350 secs
StripMap data)

-Average load case:
110 secs in StripMap and
50 secs in Spotlight mode

-Peak load (x2)

-Transmit & receive in H or V 
polarization (single / dual)

-Experimental dual receive 
antenna mode
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TerraSAR-X
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TerraSAR-X Ground Segment – Mission Operations

DLR Mission
Operations Segment
Oberpfaffenhofen

DLR Ground Station
Weilheim
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TerraSAR-X Ground Segment – Mission Operations

DLR Payload
Ground Segment
Oberpfaffenhofen

DLR Ground Station 
Neustrelitz
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Radio detection and ranging (active system)

Transmits signals

Receives echoes

Visualization of radar echoes

All weather & day, night observation capability

Radar characteristics
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What does the radar measure?

Brightness of features in radar imagery depends on portion of energy that is 
backscattered to the SAR system

Radar transmits a pulse (traveling 
velocity is equal to speed of light)

Some of the energy is reflected back 
to the sensor. The radar measures 
the radar backscatter σ0 (sigma 
naught or sigma zero)

Backscatter properties

Surface roughness

Dielectric properties

Imaging and surface geometry
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Spotlight Image: Teotihuacán 
January 20, 2008
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TSX-StripMap:  
Bergen, Norway 
March 13, 2008
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TSX-StripMap:  
Bergen, Norway 
March 2, 2008
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TSX-StripMap: Mississippi Delta 
February 1st,  2008
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TSX-ScanSAR: 
Suez-Canal 
December 31, 2007
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TSX-Spotlight: Suez-Canal 
February 11, 2008



Institut für Methodik der Fernerkundung bzw. Deutsches Fernerkundungsdatenzentrum

Folie 16

TSX-Spotlight:  Popocatepetl Volcano 
March 14, 2008 - Dual Pol (HH/VV)
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Access to TerraSAR-X data for scientific use

Data policy issues

Commercial exploitation: EADS-Astrium

Scientific utilization: DLR

Both parties equally share the satellite resources

=> proposal

National security regulations:

Satellitendatensicherheitsgesetz (Sat DSiG)

Resolution and phase information

Urgency of the product provision (<5 days)

Users / people having access to the data 
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Access to TerraSAR-X data for scientific use

The status is gained via a selection process

proposal submission

evaluation (mission objectives, data requirements, scientific use criteria)

General proposal submission (since October 2007):

Submission at any time

Data are provided for the costs of fulfilling the user request

Announcement of Opportunity 

Related to specific topics

Special conditions

Next AOs planned for 

Experimental modes

synergistic use with Rapid Eye 

other SAR frequencies
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Access to TerraSAR-X data for scientific use

Accepted proposals:

Creation of a proposal specific user account

quota of products for the agreed purpose.

priority 

The provision of data requires 

the signature of the user license agreement

the list of people having access to the TerraSAR-X data

the confirmation of the corresponding funding
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Science Service System

Proposal submission: http://sss.terrasar-x.dlr.de

Documentation etc: http://www.dlr.de/tsx/start_en.htm
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Science Service System
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EOWEB User Interface (TerraSAR-X)

http://centaurus.caf.dlr.de:8080
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EOWEB User Interface (login)
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EOWEB User Interface (Catalogue search)
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EOWEB User Interface (Acquisition)
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TSX-Spotlight:  

Sydney, Australia

r-g-b: 

January 12, 2008 

December 21, 2007

January 1, 2008
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TSX-Spotlight: Sydney, Australia

r: January 12, 2008 – g: December 21, 2007 – b: January 1, 2008
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TSX-Spotlight: Sydney, Australia

r: January 12, 2008 – g: December 21, 2007 – b: January 1, 2008
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EOWEB User Interface (Shop cart)
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EOWEB User Interface (Order monitoring)
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EOWEB User Interface (TerraSAR-X)
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Container ship “Emma Mærsk” Container ship captured by TerraSAR-X

Image enhancement:   Radiometric (Example “Ship”)

Container ship 

Bridge almost in central position

Length : ~ 400m (397m)

Width: ~ 55m (56m)

~ 24 rows of containers (11 back, 13 front) (23, 10/13)


