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Topics 

Technology 
 SAR instruments development path 

 What it really means 

 Innovation 
 Airborne demonstrator 

 NovaSAR 

Value 
 Past/present 

 Future 
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ENVISAT 

ASAR 

1995 

VSAR - Tile 

Demonstrator 

ASAR DM – Control, 

     Data Sub-system 

      and TCIU 

ASAR Flight – 

Instrument Prime 

Antenna Prime, 

Control Sub-system , 

Tile Controller and 

TR Modules 

ERS-1 

AMI 

ERS-2 

AMI 

1980 

1991 

     ERS – Instrument Prime 

(SAR+SCATT) 

SAR Electronics Control and Digital 

electronics 

SCAT Electronics – Control and Digital 

2002 

RadarSAT-2 

Sensor Electronics 

RadarSAT 2 
Unique flight 

instrument 

expertise over 

decades  

2007 

Sentinel-1 

Sensor 

Electronics 

s/s 

Sentinel-1 

 

Large 

aperture 

antenna 

 

Next 

Generation 

(NGCRESS) 

 

Airborne 

Demo 

 

 

CORE Radar 

Development 

 

TerraSAR L 

Phase B incl. 

Antenna panel 

DM 

 

Bilateral 

System studies 

Multi 

freq 

Back 

End  

Astrium UK SAR Roadmap 

RadarSAT-1 

UK Image 

Processor 

TDS-1: 

Demo 

key parts 

in-orbit 
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 Surface Area 0.2m2 

 Mass 35 kg 

 Power  200 watts 
Radarsat2 
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 Surface Area 2m2 

 Mass 120 kg 

 Power 270 watts ERS, Envisat 

Sentinel-1 
 Surface Area 0.14m2 

 Mass 20 kg 

 Power 140 watts 

Technology Development: Central Electronics 

 Surface Area 0.1m2 

 Mass 15 kg 

 Power 65 watts 

NIA/NovaSAR 
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Evolution – what it really means 

Towards NovaSAR: Surface area, mass, power 
 Smaller spacecraft, lower cost, quicker 

 Cheaper launch, scope for multiple missions / constellations 

 Increased capability despite miniaturisation 

 Onboard processing for “analyst-ready” data 

 Better quality imagery 

High performance: BIOMASS (EE7?), Wavemill (EE9?) 
 Skills & capacity for new frequencies e.g. P band 

 New concepts including multi-antenna systems 

Opens up more applications & end users 
 Operational & commercial, e.g. maritime, security… 

 New science e.g. Biomass carbon, Wind/wave/current… 
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ASAR to NovaSAR – the Industrial Story 

Technology 

 Innovation 
 Airborne demonstrator 

 NovaSAR 

Value 
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Airborne SAR Demonstrator 

 Sensor available for exploitation by academics, agencies, research 

institutions and commercial customers  



T
h
is

 d
o
c
u
m

e
n

t 
is

 t
h
e
 p

ro
p
e
rt

y
 o

f 
A

s
tr

iu
m

 L
td

 .
 I

t 
s
h
a
ll 

n
o
t 

b
e
 c

o
m

m
u
n
ic

a
te

d
 t

o
 t

h
ir
d
 p

a
rt

ie
s
 w

it
h
o
u
t 

p
ri
o
r 

w
ri
tt
e
n
 a

g
re

e
m

e
n
t.

 I
ts

 c
o
n
te

n
t 

s
h
a
ll 

n
o
t 

b
e
 d

is
c
lo

s
e
d
. 

p8 



T
h
is

 d
o
c
u
m

e
n

t 
is

 t
h
e
 p

ro
p
e
rt

y
 o

f 
A

s
tr

iu
m

 L
td

 .
 I

t 
s
h
a
ll 

n
o
t 

b
e
 c

o
m

m
u
n
ic

a
te

d
 t

o
 t

h
ir
d
 p

a
rt

ie
s
 w

it
h
o
u
t 

p
ri
o
r 

w
ri
tt
e
n
 a

g
re

e
m

e
n
t.

 I
ts

 c
o
n
te

n
t 

s
h
a
ll 

n
o
t 

b
e
 d

is
c
lo

s
e
d
. 

p9 

For more details, contact Geoff.Burbidge@astrium.eads.net 

 In the audience… 
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NovaSAR 

A new concept in low-cost radar missions 
 New application of technologies, arising from earlier developments 

 Novel payload design on a small platform, new price/performance point 

 Different approach to design philosophy & procurement processes 

 Smaller antenna, FPGAs, move to GaN devices (S band available now, higher 

bands in future), small & multiskilled team 

 Lower parts quality, outsourcing manufacturing to a local company 

 New industrial partnerships & funding approach 

 SSTL prime, Astrium payload 

 Wider supply chain of UK companies, several new to space sector 

 Kick-start money from UKSA multiplied several times by EADS funding 

Progress 
 Working demonstrator 2011 (inverse imager) 

 Long lead items started 2012, EQM also 

 TechDemoSat-1 will fly key parts in 2013 for space heritage  

 SSTL marketing the concept to potential customers 
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Technology 

 Innovation 

Value 
 Past/present 

 Future 
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ASAR to NovaSAR – the Industrial Story 

Growth benefits to the UK economy: Space Segment 
 

‘80s: ERS1, ERS2 - AMI & ATSR; SAR algorithms            €69M 

 Led directly to… 

‘90s: ENVISAT – prime, ASAR, AATSR, other          €950M 

 And in turn led to:  

‘00s: RadarSat, Sentinel 1               €75M 

 Thence Govt. investment in NovaSAR             €25M 

Leverages industry investment in NovaSAR                    €150M 

 With export potential for constellations             €??M 

 Creates lead position for future Explorer missions…   BIOMASS 

           CoReH2O 

             WaveMill 
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ASAR to NovaSAR – the Industrial Story 

Growth benefits to the UK economy: Ground Segment 
 

‘90s: ERS PAF, ENVISAT PAC              €50M 

 Led directly to… 

Follow-on & spin-off work               €10M 

 And in turn led to:  

RadarSat data processor                 €2M 

Plus export ground segment & tech transfer                         €20M 

 Thence NovaSAR processor                           €?M 

 

 Shows beneficial linkage of upstream to downstream 
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ASAR to NovaSAR – the Industrial Story 

Growth benefits to the UK economy: Applications 
 Upstream technology developments can stimulate downstream 

applications 

 Shorten time to market, improve the innovation cycle 

 More missions means more data, new frequencies and techniques offer new 

insights 

 Scope for user pull-through of desired features in future instruments 

 Increases volume of existing applications, enables new ones, 

allows transitioning of 'research grade' apps to operational status 

 SAR applications development activities have been proposed as 

part of Catapult 

 Studies* show 4:1 jobs multiplier effect to the economy overall 

 Development of in-house expertise 

 Technology spin-offs to other areas 

 Benefits to other downstream industry 
 The Case for Space: The Impact of Space Derived Services and Data Final Report - July 2009 

Undertaken by oxford economics commissioned by South East England Development Agency 
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ASAR to NovaSAR – the Industrial Story 

Growth benefits to the UK economy: Summary 
 Past UK subscriptions to EOEP have established some 

fundamental capabilities with UK industry 

 prime contractor skills, systems engineering, mechanical systems, structural, 

thermal and propulsion  

 a wide range of instrument and platform sub-systems 

 UK technology can be world leading whilst allowing key science 

objectives to be met 

 Future opportunities: implement Explorer 7, leading ideas for Explorer 9 

 Additional activities including long term data access, calibration etc.  

 Studies show 4:1 jobs multiplier effect to the economy overall 

 

 And all this is just for radar – other areas in EOEP over the years 

will show the same dynamic… 
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