
Nottingham  
Geospatial  
Institute  

  

  
Galileo  

Illustration: ESA  
Illustration: ESA  

Professor Terry Moore  
 

Professor of Satellite Navigation  

Nottingham Geospatial Institute  

The University of Nottingham  



Nottingham  
Geospatial  
Institute  

¸ No. of satellites  30 MEO  

¸ Constellation   3 planes, 120 °  

¸ Altitude   23222 km  

¸ Inclination   56 °  

¸ Ground repeat  10 days  

¸ Global, European - led under civil control  

¸ Independent but compatible & interoperable with GPS  

¸ A variety of services are planned  

Galileo   
European Satellite Navigation System  
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-Critical Infrastructure (dependence on GPS) 

-European independence and sovereignty  

-Civil controlled 

-A key enabling technology for EU competitiveness 

-Transport infrastructure overload 

-Better & new services for citizens 

- Improved safety of transport  

- Environmental benefits 

- Global market shares 

- Global competitiveness of all segments of the Value Chain 

- Employment 

- Efficiency of transport & other industries 

-Technological lead to European industry 

-Not a high technological risk 

Political 

Social 

Economic 

Technological 

Galileo  
Why do we need Galileo ?  
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Higher Galileo orbit coupled with inclination increase give better  
coverage at high latitudes  

Galileo and GPS  

Galileo  GPS  

Satellites  27+3  24 (31!)  

Planes  3 6 

Satellites per plane  10  4-7 

Plane Spacing  120 o 60 o 

Inclination  56 o 55 o 

Orbit type  MEO Circular  MEO circular  

Orbit Radius  29,500km  26,500km  

Period  14¼ hour  12 hour  

Sat  ground track r epeat  10 days  1 day  
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Galileo System Architecture  

Users  

Navigation & 
Integrity Uplinks  

Satellite 
control  
  TT&C 

Sensor stations  
 

Comms  Networks  

Control & 
Processing 

Centres  

Satellites  
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Ground Segment Sites  

Kiruna  

GSS 

GSS + ULS  

GSS + ULS + TTC  

Svalbard  

Kourou  
Under FOC procurement  

FOC contract awarded  

Papeete  

Réunion  

Redu  

IOV contracts /ATP 

Troll  

Fucino  

Noumea  

StPierre&M.  

Ascencion  

Kerguelen  

Az/Can  

Cordoba  South Africa  

USNO 

Hawaii  Riyadh  

Easter Island  
Perth  Hartebeesthoek  

S.Korea  

Wainwright  

Note: other  potential  sites are under  consideration  for FOC, incl. Falklands ,  
         Terre Adélie, Jan Mayen , Reykjavik, Diego Garcia, Guam  
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Kiruna  Galileo TTC Site Completed (Nov 2007)  

Svalbard Galileo ULS/GSS Site Completed (May 2008)  
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Ground Control Centres  

Fucino  ( Italy)  

Oberpfaffenhofen  
(Germany )  

Credits : 
ESA 

Credits : 
ESA 

Credits : 
ESA 
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Open Service (OS)  

Search and Rescue 
Service (S&R)  

Public Regulated Service (PRS)  

Commercial 
Service (CS)  

 

Safety -of -Life 
Service (SoL)  

 

Proposed Services  
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GNSS-Frequency Bands  

GPS  GLONASS  

1240  1256  1260  1300 MHz  

E6  

1217  1164  1188  

E5B  
L5  L2  G2  

GALILEO  GALILEO  GPS/ GALILEO  

E5A  

GPS/ GALILEO  GLONAS
S 

1563  1587  
1593  

1610  MHz  
1559  

E1  E2  G1  L1  C1  

5030  MHz  5000  5010  

Uplink  

406.0 -406.1  
MHz 

Distress  
Uplink  

1544.05 -1544.15  
MHz 

SAR - Fwd -  
downlink  

GALILEO -  SAR  

E6-(A): -155dBW  

E6-(B): -158dBW  

E6-(C): -158dBW  

L1(A ): -155dBW  

L1(B ): -158dBW  

L1(C ): -158dBW  

E5a-I :   -158dBW   E5b -I:  -158 dBW 

E5a-Q: -158dBW   E5b -Q: -158 dBW 

On-Ground Galileo Power  
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Galileo Signals  
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Impacts of Galileo  
Signal Design  

Å Improved acquisition & tracking  

Å Improved multipath performance  

Å Improved building penetration  

Å Through implementation of various signal features:  

ïWider bandwidths  

ï More frequencies  

ï Improved BOC modulation schemes  

ï High chip rate  

ï Improved codes  

ï Pilot tone  

Å And dual (multiple) civil frequencies permitting mitigation 
of ionospheric  uncertainty & supporting CP Ambiguity 
resolution  
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Galileo Initial Schedule  
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Proposed Galileo Structure  
Pre mid -2007 PPP Plan  
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Revised  
Management Structure  
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Galileo Timescale  
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Galileo   
Implementation Steps  

Galileo System Testbed v1 

Validation of critical algorithms 

2003  

Galileo System Testbed v2 

2 initial test satellites 

2005  

In-Orbit Validation 

4 IOV satellites plus ground segment 

2012  

Initial Operational Capability 

Early Services for OS, SAR, PRS  

18 satellites 

2014  

Full Operational Capability 

All services, 30 satellites 

2019/2020  

http://images.google.co.uk/imgres?imgurl=http://www.esa.int/images/GSTB_V1_logo_120.jpg&imgrefurl=http://www.esa.int/esaNA/SEMM9GRMD6E_galileo_2.html&h=120&w=98&sz=15&hl=en&start=1&tbnid=-GqYg-KeJUOkNM:&tbnh=88&tbnw=72&prev=/images?q=gstbv1&gbv=2&svnum=10&hl=en&sa=G
http://images.google.co.uk/imgres?imgurl=http://www.giove.esa.int/images/mainpage/GIOVE_Logo.jpg&imgrefurl=http://www.giove.esa.int/index.php?menu=1&h=516&w=420&sz=67&hl=en&start=5&tbnid=xfgIAALy1g8aBM:&tbnh=131&tbnw=107&prev=/images?q=giove&gbv=2&svnum=10&hl=en
http://images.google.co.uk/imgres?imgurl=http://www.esa.int/images/GSTB_V1_logo_120.jpg&imgrefurl=http://www.esa.int/esaNA/SEMM9GRMD6E_galileo_2.html&h=120&w=98&sz=15&hl=en&start=1&tbnid=-GqYg-KeJUOkNM:&tbnh=88&tbnw=72&prev=/images?q=gstbv1&gbv=2&svnum=10&hl=en&sa=G
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Å Lift -off mass 450 kg  

Å Power demand 600 W  

Å Stowed Dimensions  
1.3 m x 1.74 m x 1.4 m  

Å Lift -off mass 523 kg  

Å Power demand  943 W  

Å Stowed Dimensions:  
0.955 m x 0.955 m x 2.4 m  

GSTB - V2 / A   Giove - A GSTB - V2 / B    Giove - B 

Galileo System Test Bed   
Satellites  


