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TSB strategic focus 

Accelerating the journey  
between concept and commercialisation 

Investing in priority areas based on 
potential 

Connecting the innovation landscape 

Turning government action into business 
opportunity 

Continuously improving our capability 
 



The Toolset 
Range of Tools with different objectives / characteristics 

Collaborative R&D Smart 

Launchpad 



6 Thematic Programmes 
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 Budget Distribution between Tools 

Challenge Driven 
• Thematic Programme 
• SBRI 
• Catapult (TIC) 
 

Responsive 
• Smart(Grant for R&D) 
• Eurostar 
• KTP 
• KTN 



Catapult – operational status 

2011 

• High Value Manufacturing 
2012/13 

• Cell Therapy  
• Satellite Applications  
• Offshore Renewable Energy  
• Connected Digital Economy 
• Transport Systems 
• Future Cities 



UK Space Innovation and Growth 
Strategy 
• Global market forecast to be 

worth £400 billion by 2030 
• Strategy to capture 10% of 

market and create over 
100,000 jobs in the UK 

• ‘applications and services 
using Space data will be one 
of the most important 
elements for delivering 
growth’ 
 



 Satellite 
technology 

 Data 
Downlink & 
Processing 

 Data 
Exploitation 

& Application 

 Satellite 
Operations 

Satellite Applications Catapult centre 
will Provide End-to-End Capability 

Upstream Downstream 

Capturing new 
data 

Connecting with 
 new markets 

Data management 
and integration 

In orbit 
demonstration 



Challenges for  
Satellite Applications 

The industrial community identified two “valleys of 
death” where good ideas fail to become commercial 
successes: 
• “Failure to industrialise” Technologies where high 

entry barriers make demonstration and proving 
the new technology impossible 

• “Failure to commercialise” Applications where 
access to space derived services or data is limited 
or distracts from focus on customer requirements 

Failure to Industrialise 
(Technology Research) 

Failure to Commercialise 
(Application Development) 



The starting point: 
Consultation Process - Initial Expressions 
of Interest from the UK Space Community 
  Satcoms EO GNSS 

Distance learning and telemedicine 2 2 1 

E‐commerce, incl. home and remote 
working 

4 0 0 

Entertainment 1 1 0 

Location‐based consumer services 0 0 1 

Traffic management, incl. fleet management 6 12 10 

Natural resources management,  
incl. energy, farming, food and fisheries 

5 21 11 

Urban planning 2 6 2 

Disaster prevention and management 3 11 1 

Meteorology and climate change 1 17 3 

Security 3 7 3 

Financial services and insurance 0 2 2 



The Mission for Catapult 

Innovate 
• Idea creation 
• Cross-fertilisation 
• Investigation & Analysis  
• Business Modelling 

 

Industrialise & 
Commercialise 
• Market Focus  
• Technology Research 
 

• Products & Services 
• Applications 

Growth 
• Deployment 
• Sustainability 
• Export Potential 
• UK Jobs & GDP 

enhancement 



Catapult Operations 14 

Incremental Innovation   
Exploiting existing assets  

Business Creation  
Organic Growth 

Disruptive Innovation,  
Addressing Barriers, 

Horizon Scanning 

Enablers Enablers 



From Consultation to Project Delivery 

 

 

 



Satellite Applications Catapult Projects 16 

Small or 
Medium scale 
and duration Operational 

Services:  
Long duration 

Analysis, 
Verification: 

Short duration 

Small-scale, short 
duration, defined by 

market groups 

Large scale, long 
duration, informed by 

Advisory Group 



Satellite Applications Catapult Facilities 17 



Supporting SMEs: 
Application Development Facilities  
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Application Hosting Facility 

EO Data Facility 

GNSS Resilience Test Facility 

Application Developer Environment 

Communications App Test Facility 

Satellite App Service Provider 
On-line Show-casing 

Physical  Show-casing 

http://www.google.co.uk/imgres?q=developer+environment&hl=en&sa=X&rls=com.microsoft:en-gb:IE-SearchBox&biw=1396&bih=630&tbm=isch&prmd=imvns&tbnid=RP1HTiOSiSCoAM:&imgrefurl=http://shvetsgroup.com/blog/infrastructure-1&docid=ReD4on3yP2j-2M&imgurl=http://shvetsgroup.com/files/images/iStock_000011296304XSmall.jpg&w=400&h=300&ei=NaxsUIqdMuek0QXUvoHACg&zoom=1&iact=hc&vpx=873&vpy=186&dur=2703&hovh=194&hovw=259&tx=165&ty=77&sig=104773008291104273793&page=2&tbnh=135&tbnw=180&start=18&ndsp=24&ved=1t:429,r:10,s:18,i:164
http://www.google.co.uk/imgres?imgurl=http://space.skyrocket.de/img_sat/alphasat__1.jpg&imgrefurl=http://space.skyrocket.de/doc_sdat/alphasat.htm&h=276&w=400&sz=20&tbnid=jJt2kHyoGLOfEM:&tbnh=90&tbnw=130&prev=/search?q=alphasat&tbm=isch&tbo=u&zoom=1&q=alphasat&usg=__Ashh2HMYO6Sk0mz4hPEjnFBzbPI=&docid=R32E4mNK0UFwlM&sa=X&ei=AK5sUJi8BOy10QWSqIC4DQ&ved=0CDAQ9QEwAg&dur=47
http://www.google.co.uk/imgres?q=gnss+receiver+test&start=251&hl=en&sa=X&rls=com.microsoft:en-gb:IE-SearchBox&biw=1396&bih=630&tbm=isch&prmd=imvns&tbnid=ofjL7gaBQ4QuEM:&imgrefurl=http://www.insidegnss.com/node/168&docid=O7bkiSzTNrjEVM&imgurl=http://www.insidegnss.com/auto/storyimage/rfi.jpg&w=250&h=244&ei=za5sUIaBG6iR0QWQlYDYCg&zoom=1&iact=hc&vpx=128&vpy=178&dur=78&hovh=195&hovw=200&tx=150&ty=84&sig=104773008291104273793&page=11&tbnh=137&tbnw=140&ndsp=26&ved=1t:429,r:0,s:251,i:172
http://www.google.co.uk/imgres?q=gnss+receiver+test&start=360&hl=en&sa=X&rls=com.microsoft:en-gb:IE-SearchBox&biw=1396&bih=630&tbm=isch&prmd=imvns&tbnid=GHaC9kWSmC1GPM:&imgrefurl=http://www.questhannover.de/en/key-achievements/scientific-highlights/&docid=SWFo_xXyOGwNAM&imgurl=http://www.questhannover.de/uploads/pics/moz-screenshot-14.jpg&w=662&h=539&ei=lK5sUOqoCcPQ0QWh5ICQDg&zoom=1&iact=hc&vpx=118&vpy=262&dur=2859&hovh=203&hovw=249&tx=141&ty=58&sig=104773008291104273793&page=15&tbnh=138&tbnw=169&ndsp=27&ved=1t:429,r:20,s:360,i:333


Example Scenario: Mission Platforms 19 



Project Storyboard: Comms Application 20 



Project Storyboard: EO Data Application 21 



Catapult Engagement:  
Delivering the Vision 
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Space Industry 

Other Industries 

UK Space Agency 

ESA  ARTES 

Non-EU 

EU FP7, H2020 

US, China, Korea... 

UK National 
Programmes 

Other Government 

Space Industry 

Academia + Research Institutes 

Non-space Industry + SMEs 

TSB 

Other Catapults 
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Indicative spend profile by Project type: 
(Total ~175 projects) by Year 5 
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Transport 
Systems 

28% 

Security 
30% 

NR, Climate 
& Energy 

16% 

Internet of 
Things 

13% 

Upstream 
Technical 

6% 
Downstream 

Technical 
7% 

Core - 
Catalyst 

19% 

Core - 
Strategic 

18% 

Collaborative 
- Small 

8% 

Collaborative 
- Medium 

26% 

Contract - 
Micro 

3% 

Contract - 
Small 
12% 

Contract - 
Medium 

14% 



Indicative spend on Facilities: 
cumulative over 5 years 
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Mission 
Platforms 

38% 

Generic 
Facilities 

4% 

EO 
14% 

Comms 
App Dev 

9% 

Nav / GNSS 
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Operations 
Centre 
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Indicative Staffing Profile over 5 yrs 26 
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Government 



Satellite Applications Catapult: 
The Journey 

Phase 1: TSB-led: Establishing the Vision 

 

 Phase 2: Consortium-led: Defining the Mission 

 

 Phase 3: Transition: Catapult Initiation 

 

 Phase 4: Catapult Operation 
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Phase 1 Phase 2 Phase 3 

Apr May Jun July Aug Sep Oct Nov Dec Feb Mar J Jan Feb Mar 



Capability 
Credibility Capacity 

Catapult Strategic Timeline 

• Goals& plans 
• Location 
• Core Competencies 
• Pilot Programmes 
• Procurement 

Create 

• Key Facilities 
• Development Teams 
• Relationships 
• Programme Portfolio 

Establish • Applications 
• Technologies 
• Collaborations 

Deliver 

• Contract Portfolio 
• Spin-outs, IPR 
• Education,  
• Inform Policy 

 

Growth 

29 

2012 2013 2014 2015 



Satellite Applications Catapult: 
Conclusion 

• Catapults have long term UK government support for 
commercialisation of innovation 

• Catapults are independently governed and managed 
organisations 

• Catapults have a strong mandate for providing 
support and value to SMEs  in the UK 

• The Satellite Application Catapult will operate within 
a network of Catapults to build the awareness and 
commercial value of space 

• The Satellite Applications Catapult is now starting to 
employ staff and will become fully operational in 
April 2013 

30 



Catapult is a Technology Strategy Board programme 

Where are the challenges and opportunities for 
growth? 

Telecoms as an example 

31 



Inmarsat-4 satellites 



I-4/BGAN Worldwide Coverage 

F2 Launch 
 08 Nov 2005 
25°E 

F1 Launch 
11 March 2005 
143.5°E 

F3 Launch 
18 Aug 2008         
98°W 

http://www.ilslaunch.com/pictures/atlas_v/original/Inmarsat_4-F1_photo_2.jpg


Inmarsat Alphasat 
Alphabus is sized for 12-18 kW payload d.c. power  

• 12 KW used for Alphasat I-XL 
15 year design lifetime  

• Chemical + plasma propulsion 
Spacecraft Thermal Vacuum Test - Q4 2012 – Q1 2013 
All systems are go for a launch in Q2 2013 

 
 

Alphasat 11 m Reflector  



The BGAN System –  
Utilising the Inmarsat-4 Spot Beams 
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-10.00 -5.00 0.00 5.00 10.00 
Azimuth in Degrees 

-10.00 

-5.00 

0.00 

5.00 

10.00 

Elevation in D
egrees 

189kHz 

34MHz (shared all systems) 
eg.. Spot beam #1, #2 etc 

42kHz 

200kHz 200kHz 
Satellite channelisation 

Physical Bearers 
16QAM or QPSK 

For maximum flexibility, a variable number of sub-bands can be transmitted in each spot-beam 



Exploiting 4G tech. for enhanced resilience 
(diversity + interference cancellation)  

Maritime variants 
Next generation maritime safety 
services will require high availability 
and high performance in extreme 
conditions.  Exploits spatial and 
polarisation diversity. 



  99.0             99.3               99.6             99.9 

Percentage service availability 

Service dependability for Ka Band 



Segregation of Safety and Passenger Services 

ATS & AOC ACARS 
& Voice 

IP Data  to Cockpit 

Single Aircraft Antenna 

e.g. clearance and info. services using RCP240 ACARS & Multiblock AOC messaging 

e.g. weather graphics, engine health monitoring, flight planning info.  



An safety-service example application:  
Continental Air-Traffic Management 



UAVs in civilian airspace… 



GEO Satellites for Ancillary Terrestrial 
Component operation 

Terrestar 
• 18m S-band reflector 
• ~500 beams 

 
 
 

 
 
 
Light-Squared 
• 22m L-band reflector 
• ~500 beams 

Courtesy of Electrobit (Finland)  



Satellite Security and Safety service 
communications evolution...  

Local wireless 
 (802.11, 802.15, 802.22 etc) 

In-vehicle 
systems 

Possible  
TETRA relay 

Ka or S-band  
Satellite  
antenna 

Communications-
on-the-move Rapid-deployment 

command vehicles   

Ku-band  
Satellite  
antenna 



Inmarsat SB-SAT Data Relay Concept  

I-4 I-4 

Outer ring I-4  
spot beams coverage 

Lower LEO 
350 km altitude 

Mid LEO 
750 km altitude 

              Nominal I-4 
Spot beam coverage 

 

              Geostationary Orbit 
                              36,000 km 

20º 
 
 

17º 
 
 

Pole 

Upper LEO 
1600 km altitude 



Conclusion 

• There are many opportunities for satellite 
communications to grow 

• For telecommunications to scale, many more 
technological and business innovations developed 

• The real opportunities become evident when links 
between comms, navigation and earth observation are 
exploited 

• Catapult must connect the opportunities with the 
capabilities 

• Catapult must connect emerging science and 
technologies innovations with business needs 

• The UK, and Harwell especially is well placed to 
deliver on the growth agenda. 

45 



Catapult is a Technology Strategy Board programme 

 
 
 Thank-you 
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