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The existing heritage missions will be 
surrounded by an ever increasing amount 
of massive small satellite constellations. 

Will one technology replace the other 
or will both, traditional and new space 

co-exist?

Are there opportunities for 
collaboration?
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DEFENCE AND SPACE

Airbus 
Constellation 
of Optical and 
Radar 
Satellites

Large Coverages at 
high level of detail

>100 Bil km² Archive 
data since 1986

DMC Constellation SPOT 6/7

22m Resolution 1,5m Resolution

TerraSAR-X 
TanDEM-X

PAZ
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0,5m Resolution0,25-40m Resolution
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Radar Satellite Trends

1 day10 days 1 h
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Revisit

Existing Constellation 
(or under manufacturing)

Satellites in orbit (or under 
manufacturing)

10 m

Future Capability 
(for stand-alone satellites0,25m

Future Constellation
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Airbus DS 
programmes

Capella Space

Iceye

MicroSAR

iQPS

OptiSAR

Trend  in “high-end” segment
Intra-day revisit of targets, at high to very high 
resolution (<0.5m)

Traditional “high end” market 
Focus on high Performances
GSD < 0.5 m for Spotlight
NESZ < -23 dB
GSD 1m Stripmap Mode with 50-100 km swath
Large Access Range

Emerging “low Cost” constellation 
for high revisit (<1hr)
With 1m < GSD < 2m NESZ < -17 dB
Very Large Access Range
Enabling for new services / applications

ArrOW SAR

HybridSAR
(in constellation

EXCELSIOR

HRWS

HybridSAR

WORLDSAR

TerraSAR-X

PAZ

KOMPSat-5

ALOS-2
L-Band RADARSAT-2

C-Band 

TecSAR-2

ASNARO-2

TanDEM-X

S1
C-Band

Cosmo-Skymed

RCM
C-Band

TeLEOS-2

EP

TECSAR-NG

Cosmo-Skymed
(incl. 2nd Gen)
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DEFENCE AND SPACE
Defence01 02 Maritime

Surveillance

03 Agriculture 04 Forestry

05 Civil Institutions
Security 06 Oil, Gas, 

Mining

07 Avionics 08 Location-based
Services

Earth 
Observation 
Markets



Future Trend: Using Radar as a measurement / detection tool
Some examples
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Summary of SAR related User Requirements
Result of Stakeholder Survey in 2017

Applications Revisit Delivery Resolution Swath

Surface Movement / Infrastructure 1-3 days Standard 0,25-3 m 50-80 km

Maritime / Ocean
Ship detection Oil, Ice, Monitoring, Wind speed, Ocean currents

4 hours NRT 3-40 m 100-600 km

Change Detection 3 days Standard 0,25-3 m 25-80 km

IMINT / GEOINT
Image Intelligence (incl. Ground Control Points)

Daily NRT 0,25-0,5 m 15-25 km

Thematic Mapping
Agriculture, Forestry, Environment, Urban, Land Use, Flood, 
Permafrost, Glacier Monitoring

Weeks to
months Standard 1- 3 - 5 m 45-100 km

DEM Generation
Improved global DEM 
Regional updates

Weeks On-demand 1 m
4 m 45-60 km

Multi-static Application
Volumetric- and Height measurement

Days On-demand 1 m
4 m 45-60 km
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HRWS Stakeholder Survey, funded by DLR Space Administration
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Comparing Big and Small Satellites 
Example: SAR 

Big Birds and Small Satellites

18 - 301-4

Manufacturing Price

Platform weight

Image Quality

Best Resolution

Revisit

Constellation Sats

Application Range

Accuracy 

>1,500kg <100kg

Excellent SNR Average SNR

25cm 1-3 m 

>200 Mio <4 Mio

1-2 / day Every 3 hours

mm range m range

1 mode limits application range, 
open new applications, InSAR not for 
constellation

Many Modes, InSAR & Accuracy 
support wide range of applications
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Tip-and-cue between missions



Application

Big Birds and Small Satellites

Wide area Monitoring
Wide Swath <550 x 1500km

With big satellite

Ship Tracking
High Frequency monitoring 

with small satellites 

t0 t1 t2 t3 t4
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Ship Tracking
High Frequency Monitoring 

with small satellites 

t1 t2 t3 t4

Ship Classification
High Resolution Imaging 

with big satellites

t5
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The complementary opens new applications 
Some challenges need to be solved first   

• Near Real time tasking 30 min before 
acquisition

• Near Real Time Delivery and 
processing

• Coordinated mission planning

• In case of moving objects, calculation -
prediction of the future position 
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Adding new space elements to 
mission concepts
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1 m | TerraSAR-X 25 cm | HRWS Polarimetrie | HRWS

HRWS SAR Performance – VHR SpotLight
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Regional Digital Elevation Models 

• DEMs according to HRE 40 Standard 
• Pixel Spacing:  4 m x 4m
• Relative Height Accuracy:  < 2m   
• On-demand ordering
• Acquisition and processing in short time 



Future Radar Technology – SAR Tomography

17 October 2018 “Future Radar” Presentation to Canadian Space Agency28.03.2019

Commercial in Confidence
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TerraSAR-X (2007)
TanDEM-X (2010)

PAZ (2018)

HRWS (2023+)
incl. 3 companions

WorldSAR Constellation Operation
with Hisdesat (ES)

WorldSAR Next Generation
� HRWS (1200 MHz, < 25 cm, mono- and multi-

static mission incl. 3 passive companions)
� Export partner
� Small Satellite SAR Constellation

Export partner Small Sat Const.* 
partner

* Small Satellite SAR 
constellation concepts for 

massive revisit

WorldSAR Partnerships
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