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Content

� Value Chain Maritime Surveillance

� Capabilities of ASTRIUM’s Assets

� Conclusions
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Spot Infoterra Group within Astrium and EADS

* France, Germany, UK, Spain, Netherlands

Military
Transport
Aircraft

Airbus Eurocopter Defence 
& Security
Systems

Astrium
Turnover 2007: 

€ 3.5 billion
Staff 2007: 12,000*

Space TransportationAstrium Satellites

Earth ObservationTelecommunications Secure Satcom Systems Navigation

Astrium Services
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Chain of actions in Maritime Security

The main area where space contributesThe main area where space contributes

SURVEY
&

DETECT

COMMAND
&

CONTROL

Surveillance

Detect,
Recognize
& Identify

Classify
Additional 

information for 
classification

Intervention

INTERVENE
&

RESCUE
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Optical & Radar key characteristics for Maritime 
Surveillance

© CNES –Distribution Spot Image – processing CRISP

� Common to Radar & Optical systems
� Swath, Revisit � large cover
� Resolution � detection
� Location accuracy � locate without GCP
� Rapid access � « fresh » information

� Optical specific assets 
� Improvement of revisit capacity (F-2 & SPOT 

constellation multi-source programming)
� Absolute location accuracy (SPOT 5)=30m

� Radar specific assets
� All weather, Night & day
� Detection capacity with automatic algorithm (ship detection)
� Extreme high location accuracy on water bodies (easy 

correlation with AIS signals)

� OceanWay is the Spot Image solution combining both sources
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STANAG 3596 - CAT 08 Shipping – TSX StripMap Mode

184 m
294 m

Bulk Carrier

Tanker

244 m

View
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STANAG 3596 - CAT 08 Shipping – TSX StripMap Mode

184 m
294 m

Bulk Carrier

Tanker

244 m

View

By Night / bad weather 
conditions
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Ashmore Reef, ScanSAR mode

Copyright © John Douglas Consulting Pty Ltd ACN 070 690 997 
Trading as Apogee Imaging International™ 4 June, 2009
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Sydney, StripMap mode

Copyright © John Douglas Consulting Pty Ltd ACN 070 690 997 
Trading as Apogee Imaging International™ 4 June, 2009
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Sydney Harbour
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Vessels
Distinguish 
between 
- naval

- civil:
general cargo
tanker

Date of acquisition 10.12.07

HS Spotlight 1m 

Polarization VV

Spatially enhanced

Descending Orbit

STANAG 3596 - CAT 08 Shipping
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Swath width (ground range): 100 km 

Acquisition length: < 1650 km 

Incidence angle 20° - 45°

Azimuth resolution: 18 m 

Ground range resolution: 1.7 m @ 45°

TSX ScanSAR 
5th March 2008, 19:56 CDT

• TerraSAR-X Maritime Surveillance Trial

Copyright © John Douglas Consulting Pty Ltd ACN 070 690 997 
Trading as Apogee Imaging International™ 4 June, 2009
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10m boat

metallic structure and 
fibreglass

3m width

25 knot

4m high channel 
marker

10m  boat

metallic structure and 
fibreglass

3m width

15 knot

Copyright © John Douglas Consulting Pty Ltd ACN 070 690 997 
Trading as Apogee Imaging International™ 4 June, 2009
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Hi Frank,
We are delighted with the results with TerraSAR-X so far, especially 

the ability to detect smaller boats such as sailing yachts and 
fibreglass boats which only have limited metallic parts. 

… We have done some work on target-clutter contrast in relatively 
sheltered waters and knowledge accumulation to reject false targets 
such as channel markers and reefs which appear at low tide.

Kind Regards,
Carl
Dr Carl Menges
Products & Services Manager
APOGEE IMAGING INTERNATIONAL
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Hourly wind speed = 15 m/s
Max wind speed = 31m/s

Hourly wind speed = 3 m/s
Max wind speed = 15 m/s

5th March 2008, 19:56 CDT

9th October 2007, 19:56 CDT 

Copyright © John Douglas Consulting Pty Ltd ACN 070 690 997 
Trading as Apogee Imaging International™ 4 June, 2009
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False Alarm Rejection

Related to instrument artefacts
• azimuth ambiguity 

Related to inhomogeneous sea pattern 
• current, waves, oil slick

Related to fixed targets
• small islands, channel markers

Rejection based on processing parameters ( PRF, modes)

Rejection based on feature extraction  and AI algorithm
• Shape-based features
• Texture-based features
• Statistics-based features
• Context-based features

confidence index and potential classification

Copyright © John Douglas Consulting Pty Ltd ACN 070 690 997 
Trading as Apogee Imaging International™ 4 June, 2009
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• TerraSAR-X ScanSAR can detect vessels as small as 10 m *

• Metallic Structures on fibreglass hulls are sufficient for detection*
• TerraSAR-X services have a long term continuity (10 years) with a follow-on 

spacecraft to be launched after 2010

* Under Test Conditions

� Better Resolution 

� Better Coverage

� Shorter Revisit Time

� Shorter Delivery Time

TerraSAR-X for Superior Maritime Surveillance Capability

Satellite-based radar surveillance seems intellectually to be an ideal way forward 
since a single pass provides a large “footprint” of the sea surface.  This is a 
particularly attractive option for a country as large as Australia.

Copyright © John Douglas Consulting Pty Ltd ACN 070 690 997 
Trading as Apogee Imaging International™ 4 June, 2009
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Trains

Ships

Floating tied ships

Change Detection with TerraSAR-X
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Coherence Change Detection by SAR

Coherence ProcessingCoherence Processing

February 2003
Disturbance 

ActivityAugust 2003
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© Rohmeiser, R., Runge, H. (2006) 
© Rohmeiser, R., Runge, H. (2006) 

Ocean Currents 
- Flow Velocity 
- Bathymetry

What happens underneath the Surface
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TerraSAR-X StripMap HH Acquisition, HH, (3m, reduced)
Strait of Gibraltar – Ship Assessment
Prel. Image recorded during calibration phase

TerraSAR-X Example – Speed of Vessels
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19:00~ 14:401109. June 09

19:15~ 14:571008. June 09

19:30~ 15:15907. June 09

806. June 09

18:30~ 14:15705. June 09

18:45~ 14:32604. June 09

19:00~  14:48503. June 09

19:15~ 15:05402. June 09

301. June 09

231. Mai 09

18:45~ 14:23130. Mai 09

Latest Time of delivery on 
ITD pickup point

Time of AcquisitionDay in 
cycleDate

TerraSAR-X NRT-Delivery Service Horn of Africa

Note: Times are calculated times. They could differ slightly during the application 
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TerraSAR-X Horn_Africa_NRT_dual_11_days
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TerraSAR-X Horn_Africa_NRT_Day01_dual
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TerraSAR-X Horn_Africa_NRT_Day04_dual
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TerraSAR-X Horn_Africa_NRT_Day05_dual
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TerraSAR-X Horn_Africa_NRT_Day06_dual
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TerraSAR-X Horn_Africa_NRT_Day07_dual
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TerraSAR-X Horn_Africa_NRT_Day09_dual
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TerraSAR-X Horn_Africa_NRT_Day10_dual
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TerraSAR-X Horn_Africa_NRT_Day11_dual
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Advantages of TerraSAR-X towards optical Sytems

� Homogeneous coverage through weather and illumination independence
� Extreme high pixel accuracy on water bodies, which is relevant for automatic 

AIS correlation
� Automatic ship detection applicable with SAR 
� NRT capability worldwide, since IMF ship detection processor will be 

implemented directly in the TerraSAR-X ground segment – even on customer 
site. 

Outlook TanDEM-X:
� Interferometry-based ship detection algorithm which enable a better precision 

in ship detection, especially in case of high waves. 
� Precise definition of the speed of vessels, even at low speed. 
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TerraSAR-X Quality Aspects

� NGA 
"TSX does not need GCP, it is a source of GCP"

� NGA„... You were smart to do so well with orbits. In my 
opinion, TS-X is the world's most accurate imaging system.
... it sets you apart. Your accuracy is so good that we cannot 
measure it well. You on dead on our control points. ...."

� Japanese MoD 
"We are very satisfied with TSX and ask you to make it 
available not only for the 5 years, but until 2014."
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Ocean W@y
� Ocean Way : Satellite based information service for Maritime surveillance:

� Ship detection

� Illegal fishing activity

� Drug traffic

� Smuggling

� Oil spill, Risk management

� Extract valuable information from public earth Observation satellites in near real time
� high level Value added analysis

� End to end service (from programming strategy to detection reports) over the region of interest

� Complementary to traditional survey means
� Large areas + Dense traffic : Focus on the targets

� Satellite imagery is a valuable alternative
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Maritime Surveillance Service for the French Navy

Data downloading
DRS Processing
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OW Toolbox operator
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Satellite Maritime
Picture

OW Toolbox Client

Satellite
tasking
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DATA PROCESSING
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Scenario for contribution of EO space 
information

Caribbean small areas surveillance
in off line conditions with RADAR high resolution satellite
Detection of small vessels

Caribbean Large area monitoring
with RADAR and Optical satellites
Maritime Surveillance and situation update

Open ocean routes monitoring 
in off line conditions with RADAR satellites
Detection and tracking of large vessels
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Example of detection  –Spot 4 Image

Piste détectée le 2008/06/09 à 14:53:12 Z
Capteur: SPOT 4 résolution 10m 
Longueur estimée: 179m
Route estimée: 138
Position: 102747N 0614627W

Changement de cap observable

Piste détectée le 2008/06/09 à 14:53:12 Z
Capteur: SPOT 4 résolution 10m 
Longueur estimée: 284m
Route estimée: 31
Position: 101825N 0614330W
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15m

274m

50m

16m

8.5m

11m

57m

29m

Port of Spain

Example of detection  – Formosat-2 Image
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Example of detection  – TerraSAR-X Image
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TerraSarX 16th August 2008

Axes de stockage des 3 rangées de Péniches

117 m

34 m

75 m
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� EO Satellite Data

� Reliably provides detailed information on large areas
in a cost- and labour efficient way

� Enlarges the monitoring capabilities
of coastal radar systems to the open sea

� Enables non-intrusive, borderless,
global maritime surveillance

� Will not substitute existing surveillance means,
but is a complementary information source

� Supports efficient monitoring within an integrated
coastal, maritime, airborne and space based
monitoring system

Conclusion
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Contacts
Frank Hensler
Business Development Manager
TerraSAR-X Services 

Infoterra GmbH 
88039 Friedrichshafen, Germany (Mailing) 
Claude-Dornier-Strasse, 
88090 Immenstaad, Germany (Courier)
T: +49 7545 8 2268
F: +49 7545 8 1337
M: +49 160 9726 5323
frank.hensler@infoterra-global.com
www.infoterra.de

TerraSAR-X Image Inquiries

Infoterra Customer Service

Infoterra GmbH 
88039 Friedrichshafen, Germany (Mailing) 
Claude-Dornier-Strasse, 
88090 Immenstaad, Germany (Courier)
T: +49 7545 8 4344
F: +49 7545 8 1337
TerraSAR@infoterra-global.com
www.infoterra.de
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Thank you very much for your attention! 

Frank R. Hensler

Business Development Manager 
TerraSAR-X Services

Brussels,  June 4th, 2009


