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ABSTRACT:

Infoterra GmbH is now initiating the commercial exploitation of the new German radar satellite TerraSAR-X. This satellite will be
able to deliver X-band SAR data at a resolution of up to 1 m, which will be commercially available worldwide. The launch is
scheduled for 04/2006. Infoterra is currently establishing a global network of SAR Experts to prepare and support this significant

improvement in SAR technology.

1. Introduction

The Friedrichshafen-based Infoterra GmbH, a 100-percent
subsidiary of Europe's leading satellite provider EADS Astrium,
currently installs a global distribution network for the radar
satellite TerraSAR-X. The satellite's Synthetic Aperture Radar
(SAR) will deliver X-band radar data with a swath width of 10
to 100 km, at a resolution of 1 to 16 meters. The commercial
exploitation rights for the new radar satellite are with Infoterra
GmbH exclusively.

2. TerraSAR-X Potential

Large-scale mapping projects like Cartosur II, in which
Infoterra GmbH recently mapped an area of 262.000 km? in
Venezuela using airborne interferometric synthetic aperture
radar (InSAR) technology, have demonstrated the great
advantages of radar technology particularly in usually clouded
regions. With TerraSAR-X data available, service providers will
be able to enhance this type of service with regular updates.

3. Data Distribution & Networking

In addition to the substantial preparation of its own TerraSAR-
X services, Infoterra has begun the marketing of licenses. The
company offers Direct Access Services, which provide image
data - either for individual use or for regional sales - directly to
station operators around the globe. Now, users and regional
distributors have the opportunity to ensure their data access in
advance.

While the scientific use of TerraSAR-X data will be coordinated
by the German Aerospace Center DLR, Infoterra GmbH will be
the exclusive commercial provider of this data. Infoterra invites
leading SAR experts to join a worldwide cooperation network
and participate in the TerraSAR-X innovation step.

4. Satellite Specification

Surrounding the Earth on a polar orbit at an altitude of 514
kilometers, TerraSAR-X will be collecting new-quality X-band
radar data of the entire planet. The satellite will operate
independent of weather conditions, cloud coverage, and

* Infoterra GmbH, Germany
Tel.: +49 7545 8 9969; Fax: +49 7545 81337,
Mail: info@terrasar.de

illumination and will be capable of delivering data at a
resolution of up to 1 meter.

Fig.1: TerraSAR-X Spacebféﬁ

TerraSAR-X, which is due to be launched during the second
quarter of 2006, is currently being developed by EADS
Astrium, while the DLR prepares the ground segment.

The Characteristics of satellite, orbit and SAR sensor are listed
below:

Parameter

Value

Radar carrier frequency

9.65 GHz (X-Band)

Incidence angle range for:
StripMap /ScanSAR modes

20° - 45 ° full performance

SpotLight modes 20° - 55 ° full performance
Polarizations HH, VH, HV, VV
Antenna length 4.8 m

Nominal antenna look | Right

direction

Antenna width 0.7m

Pulse repetition frequency 2.2kHz - 6.5 kHz

Range bandwidth 150 MHz and 300 MHz

Nominal orbit height at the
equator

approx. 514 km

Orbits / day 152/,

Revisit time (orbit repeat | 11 days

cycle)

Inclination 97.44°

Ascending node

Equatorial crossing time 18:00 +/- 0.25 h (local
time)

Yaw steering Yes




5. Basic Products

The TerraSAR-X Basic Image Products are described by the
following characteristics:

. Image Mode

SpotLight (up to 1 m resolution)

StripMap (up to 3 m resolution)

ScanSAR (up to 16 m resolution)

. Polarization: single or dual in HH, VV, HV, VH
combinations
. Geocoding: SSC, MGD, GEC, EEC

Advanced Products (300 MHz, quad-polarisation)

Depending on the applications, these image characteristics can
be individually combined through a dedicated data order by the
Partner and for its customers. The TerraSAR-X Basic Image
Products will be delivered in CEOS Level 1B format to the end
users.

5.1 High Resolution SpotLight

In this mode, the most favourable combination of the key
features results in the following product specifications:

Parameter Value

Scene extension 5 km (azimuth) x 10 km
(ground range)

Incidence angle 20° - 55°

(full performance)

Data access incidence angle | 15° - 60°

range

Azimuth resolution 1 m (single polarization)

2 m (dual polarization)

Ground range resolution 1.5 m @ 55° incidence angle

(150MHz) 3.5 m @ 20° incidence angle
Polarization HH or VV (single)
HH/VV (dual)

Fig.2: Hih Resolution SpotLight Mode With 1 m ground
resolution (TerraSAR-X simulated Image, open cast mining,
Germany)

5.2 SpotLight

In this variation of the above mode, the geometric azimuth (in
flight direction) resolution is reduced in order to increase the
azimuth scene extension.

Scene extension 10 km (azimuth) x 10 km

(ground range)
Incidence angle 20° - 55°
(full performance)
Data access incidence angle 15°-60°
range

Azimuth resolution 2 m (single polarization)

4 m (dual polarization)

Ground range resolution 1.5 m @ 55° incidence

(150 MHz) angle
3.5 m @ 20° incidence
angle

Polarization HH or VV (single)
HH/VV (dual)

Fig.3: TerraSAR-X spacecraft in the integration center of
EADS Astrium GmbH, Friedrichshafen

5.3 StripMap

The ground swath is illuminated with a continuous sequence of
pulses while the antenna beam is fixed in elevation and azimuth.
This results in an image strip with a continuous image quality in
flight direction, at a 3-meter resolution.  The product
specifications will be described by:

Swath width (ground range) approx. 30 km
Acquisition length max. 1,650 km
Incidence angle 20° - 45°

(full performance)

Data access incidence angle 15°-60°
range

Number of elevation beams approx. 27

Azimuth resolution

3 m (single polarization)
6 m (dual polarization)

Ground range resolution

1.7 m @ 45° incidence
angle
3.5 m @ 20° incidence
angle

Polarization

HH or VV (single)
HH/VV, HH/HV, VV/HV
(dual)




5.4 ScanSAR

Within one week large areas of up to 100,000 km? can be
covered in 16 m resolution anywhere on the globe. In the
ScanSAR mode, a swath width of approx. 100 km will be
achieved by scanning four adjacent ground sub-swaths with
quasi simultaneous beams, each with a different incidence
angle. The ScanSAR Mode will be described by:

Number of sub-swaths 4

Swath width (ground approx. 100 km

range)

Acquisition length max. 1650 km

Incidence angle 20° - 45°

(full performance)

Data access incidence angle | 15° - 60°

range

Number of elevation beams | approx. 27

Azimuth resolution 16 m (single polarization)

Ground range resolution 1.7 m @ 45° incidence angle
3.5 m @ 20° incidence angle

6. Company Background

Infoterra was launched in 2001 for the commercial exploitation
of TerraSAR-X. In prototype projects, the company develops
production chains for a new generation of geo-information
products and services, which will evolve once the new
TerraSAR-X data is available. Today, future markets are being
stimulated with products and services derived from satellite and
airborne data available today.

EADS Astrium is Europe’s leading satellite system specialist.
Its activities cover complete civil and military
telecommunications and Earth observation systems, science and
navigation programmes, and all spacecraft avionics and
equipment. In addition, the relevance of services based on Earth
observation data is increasing constantly. Within EADS
Astrium, this is covered by the European Infoterra Group.
EADS Astrium, wholly owned subsidiary of EADS SPACE,
which is dedicated to providing civil and defense space systems.
In 2003 EADS SPACE had a turnover of € 2.4 billion and
12,000 employees in France, Germany, the United Kingdom
and Spain.

EADS is a global leader in aerospace, defense and related
services. In 2003, EADS generated revenues of € 30.1 billion
and employed a workforce of more than 100,000.



