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OBJECTIVES OF THIS TALK 

This talk aims at: 

 

1. Informing about the high importance of Satellite 
Navigation (GNSS) in our economy and the 
growing perspectives of this field 

 

2. Providing a general overview and status 
information of existing and planned GNSS (Global 
Navigation Satellite Systems) worldwide systems, 
with emphasis on Europe’s GALILEO System 

 

3. Starting a discussion about GNSS applications 
(downstream) and the role of the new Torrejón 
based Galileo Service Centre (GSC) 
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LECTURE OUTLINE 

1.         The importance of GNSS (10’)  

 

2.  Overview of GNSS Global Systems (30’) 

• GPS  

• Glonass  

• Galileo  

• COMPASS  

 

3. GNSS Applications and the Galileo Service Centre (5’) 

     

TOTAL : 45’  (letting  then about 15’ for discussion) 
 



4 

LECTURE OUTLINE 

1.  The importance of GNSS (10’)  

2.  Overview of GNSS Global Systems (30’) 

• GPS  

• Glonass  

• Galileo  

• COMPASS  

 

3. GNSS Applications and the Galileo Service Centre (5’) 

4. Summary 

     

TOTAL : 45’  (letting 15’ for discussion) 
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• According to European Commission (Galileo mid-term 

review Jan 2011) it is estimated that between 6% 

and 7% of the European Union GDP  has a major 

dependence on GNSS technologies (an amount that 

equals €800 billion – about 1 trillion $). 

• At worldwide level, the GNSS economic dependence is 

estimated to be over 3 trillion $ (GPS World, Dec 

2010) 

• It is estimated that today there are about 700 million 

satellite navigation receivers worldwide and the figure 

is estimated to exceed 1 billion in 2018 (Source: 

GSA GNSS Market Report, issue 2, May 2012) 

A GNSS-dependant World 
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GNSS devices worldwide: forecast 

Source: GSA GNSS Market Report  

May 2012 



7 

GNSS devices in mobile Phones 

Source: GSA GNSS Market 

Report  

May 2012 
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GNSS is a major application and service enabler 
It plays a role in almost all domains of our 
economy 

http://www.tiendapcline.com/catalog/images/pda.jpg
http://images.google.es/imgres?imgurl=http://www.panoramio.com/photos/original/7882389.jpg&imgrefurl=http://www.panoramio.com/photo/7882389&usg=__3Zaqfwx5TmmE7bv1bwtqawqd1Ow=&h=740&w=494&sz=230&hl=es&start=126&tbnid=teiuXkMpTbAUPM:&tbnh=141&tbnw=94&prev=/images?q=dep%C3%B3sito+de+gas&start=120&ndsp=20&hl=es&sa=N
http://images.google.es/imgres?imgurl=http://www.region.com.ar/productos/semanario/archivo/853/imagenes/costa_magica.jpg&imgrefurl=http://www.region.com.ar/productos/semanario/archivo/853/costa-cruceros853.html&usg=__3jeU5D2B_8HO7fjPntW9GZyiaSs=&h=315&w=420&sz=21&hl=es&start=4&tbnid=mM3qnkTD2xbshM:&tbnh=94&tbnw=125&prev=/images?q=transatl%C3%A1nticos&hl=es&sa=X
http://images.google.es/imgres?imgurl=http://www.slipperybrick.com/wp-content/uploads/2006/12/lg-ke850-mobile-phone.jpg&imgrefurl=http://www.slipperybrick.com/2006/12/lg-ke850-touch-screen-mobile-phone/&usg=__0M2ofMCYVgOM2pFVabBckDhxiOA=&h=527&w=500&sz=104&hl=es&start=3&tbnid=ADXoirgTyvWbWM:&tbnh=132&tbnw=125&prev=/images?q=mobile+phone&hl=es&sa=X
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Existing and under development GNSS 
Systems worldwide 
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GNSS: the on-going revolution … 

COMPASS M5/M6  
Sept 18, 2012 

GPS IIF-3 
Oct 4, 2012 
 
GPS-IIF-4,  
May 15th, 2013 

GALILEO IOV-3/4  
Oct 12, 2012 

7 GNSS satellites in orbit from 4 different constellations  
in 8 months!! 

GLONASS-M 
April 26, 2013 
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LECTURE OUTLINE 

1.  The importance of GNSS (10’)  

2.  Overview of GNSS Global Systems (30’) 

• GPS  

• Glonass  

• Galileo  

• COMPASS  

• Regional Systems  

3. GNSS Applications and the Galileo Service Centre (5’) 

4. Summary 

     

TOTAL : 45’  (letting 15’ for discussion) 
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ALL GNSS SYSTEMS WORK UNDER THE SAME PRINCIPLE 

Geometry 
Orbit accuracy 
Clock Accuracy 
Noise and disturbances 
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GPS 
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GPS basic data 

 

 GPS - United States of America: 

 
•   31 satellites in operations (May 2013)  

•   Status info: http://www.navcen.uscg.gov/?Do=constellationStatus 

•   Selective availability switched off on May 2, 2000 

•   Millions of civil users already 

•  Last launch GPS IIF-4, SVN66, PRN-27,   was launched on 15th 
May 2013 (planned to be operational in summer 2013) 

•   Upgrades on-going: GPS IIF, GPS III 

•   Dual Civil (SPS) and Military (PPS) system 

 

Official GPS Government website:  www.gps.gov 

 

 

http://www.navcen.uscg.gov/?Do=constellationStatus
http://www.gps.gov/
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GPS CONSTELLATION 

Nominal Constellation: 24 satellites 

 

Nearly Circular Orbits (e < 0.02) 

(Radius 26.560 Km) 

 

Orbit period (close to 11 h and 58 min) 

 

Six Orbital Planes A to F  

(55 degrees inclination) 

 

Nominally: 4 satellites per orbit  

unevenly distributed 

 

This constellation guarantees that all 

users have a minimum of 4 satellites in 

view 

 

Each satellite defined by Orbit Letter and 

number (e.g. A3, B4, …) or PRN number  

(e.g. PRN 16, …) 

 

CDMA-based                         
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GPS SELECTIVE AVAILABILITY 
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2 May 2000Colorado Springs, Colorado

ANALYSIS NOTES

- Data taken from Overlook PAN Monitor Station, 

equipped with Trimble SVeeSix Receiver

- Single Frequency Civil Receiver

- Four Satellite Position Solution at Surveyed Benchmark

- Data presented is raw, no smoothing or editing

The U.S. President further announced in 2007 that Selective Availability capability will 
not be built into modernized GPS III satellites.  
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GPS constellation
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• 64 satellites launched since 1978 

• 30 satellites decommissioned 

• 2 satellite failures 

• 32 in orbit (May 2013) 

 

GPS CONSTELLATION EVOLUTION 



18 

GPS SPACECRAFTS BLOCKS 

 

  

 

  Block I - Boeing  Block II/IIA - Boeing  

First Launch:   14 Feb 89 

28 SV’s (All delivered & Launched) 

9 SV in operations  

 Block IIR, IIR-M - Lockheed Martin 

First Launch:  17 Jan 1997 

19 S/C in orbit   IIR-M:~9.05 

 Block IIF - Boeing  

First Launch: 28 May 2010 

4in orbit, 9 SV’s more planned 

First Launch:   22 Feb 78 

11 SV’s (All deactivated)  

+GPS-III 
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GPS MODERNISATION SCHEDULE 

(source: ESA Navipedia:   www.navipedia.net) 

http://www.navipedia.net/images/9/9a/GPSModernizationProgramSchedule.PNG
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GPS Launches Record  
(as per 15 May 2013) 

Block Launch Period Satellites launched 

 

Satellites Planned to 

be launched 

Today in 

Operations 

(May 2013) 

I 1978–1985 10  + 1 failure 0 0 

II /IIA 1989–1997 28 0 9 

IIR 1997–2004 12  + 1 failure 0 12 

IIR-M 2005–2009 8 0 7 

IIF 2010–2013 4 
9 

3 

III 2014-? 0 TBD 0 

TOTAL 1978-2013 64 9 GPS IIF+ GPS III 31 
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Delta II launch of a 
GPS Satellite 

DELTA 4 Launcher 
Medium+(4,2)  

ATLAS V Launcher 
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GPS User Documents (1/3) 

• GPS Standard Positioning 
Service (SPS), 4th Edition, 
September 2008: defines the 
level of performance U.S. 
Government makes Available to 
GPS Users on the SPS civil 
service (L1 signal). Approved by 
the DoD.  
 

• Defines the levels of 
performance the U.S. 
Government makes available to 
authorized users of the GPS 
Standard Positioning Service 
Service (i.e. civil users) 
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GPS User Documents (2/3) 

• GPS Performance Analysis 
report (PAN Reports) 
performed by the William J. 
Hughes Technical Centre  
http://www.nstb.tc.faa.gov/ 

 

• This quarterly analysis 
performed for the FAA (last 
January 2013) verify the GPS 
SPS performance as compared 
to the performance 
parameters stated in the SPS 
Specification 

From the analysis performed on data collected between 1 October and 31 December 2012, the GPS 
performance met all SPS requirements that were evaluated 

 

http://www.nstb.tc.faa.gov/
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GPS User Documents (3/3) 

• GPS SIS Interface 
Specification IS-GPS-200 
Revision E released in June 
2010 (6th revision after the 
first initial released document 
in 1983). 

 

• This is an Interface Control 
Document that defines the 
requirements of the interface 
between the GPS Space 
Segment and the GPS user 
receiver. 
 

• IS-GPS 705 (L5) and IS-GPS-
800 (L1C) also available. 
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GPS User Range Accuracy Error  

AVERAGE VALUE  

http://blogs.agi.com/navigationAccuracy/wp-content/uploads/2009/05/prn01.png
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GPS II, IIA and IIR Satellite Signals 

Existing 
P(Y)- codes 

  Spacecraft Signals: 

– C/A-codes on L1 

– P(Y)-codes on L1 and L2 

L2 L1 

Existing 
C/A- codes 

1227.6 MHz 1575.42 MHz 
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  IIF Modernization features: 

– 2nd civil frequency (L2) 

– M-codes added to L1 and L2 

– 3rd civil signal (L5) with  

I5-codes and Q5-codes 

– First launch May 2010 

  

1176.45 MHz 
  

 
1227.6 MHz 

L1 

1575.42 MHz 

L5 L2 

New L2C-codes 

Existing 
P/Y- codes Existing 

C/A- codes 

New  
M- codes 

New L5 civil signals 
I5, Q5-codes 

GPS IIF Satellite Modernization 
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LECTURE OUTLINE 

1.  The importance of GNSS (10’)  

2.  Overview of GNSS Global Systems (1h) 

• GPS (15’) 

• Glonass (10’) 

• Galileo (30’) 

• COMPASS (5’) 

3.  Overview of GNSS Regional Systems (25’)  

• EGNOS and the other SBAS Systems (WAAS, MSAS, GAGAN, SDCM) 

• IRNS (India) and QZSS (Japan) 

4.  Overview of GNSS Applications (10’) 

5.  Summary (5’)  

    TOTAL : 1h 50’  (letting 10’ for questions) 
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GLONASS 
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GLONASS Basic data  

  

 GLONASS Russian Federation: 
 

•  29 satellites in orbit  (Oct 2012) – 24 in operation -  Status info: 

http://www.glonass-ianc.rsa.ru/en/ 

•  Constellation being replenished intensively 

•  Last launch April 26, 2013 (Soyuz launch), 1 Glonass-M, KOSMOS 2485, 

GLONASS 747, placed in orbital plane 1  

• First Glonass-K1 launched Feb 26,  2011 ( with L3 CDMA Transmission) 

•  Upgrades on-going:  GLONASS-K1 and GLONASS-K2 

•  Nominal 24 operations constellation was reached again in 2011 

•  Dual Civil and Military system (Glonass today available in a large number of 

mobile phones (e.g. iPhone 4S and Iphone 5) 

http://www.glonass-ianc.rsa.ru/en/
http://www.glonass-ianc.rsa.ru/en/
http://www.glonass-ianc.rsa.ru/en/
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GLONASS CONSTELLATION 

Baseline Constellation of 24 satellites. 

 

Circular Orbits with Height (19.100 Km)  

 

Orbit period (11h 15 min; 8/17th of a day) 

 

Three Orbital Planes shifted by 

120 degrees  (8 satellites per plane) 

 

Nominally: 8 satellites per orbit  

evenly distributed  (Walker 24 / 3 / 1) 

 

 

Fully deployed in 1995 but constellation 

Was not duly maintained. Now fully  

recovered again 

 

FDMA-based (plan to include also CDMA  

with  GLONAS-K) 
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GLONASS CONSTELLATION 
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SOURCE 

GLONASS LAUNCHERS 
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GLONASS Availability Status  

Source: Russian Space Agency  (http://www.glonass-ianc.rsa.ru/) 
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GLONASS Coordination Board 

Interagency 
Coordination Board

of the 
GLONASS Program

MODMOD RoskosmosRoskosmos

Ministry 
of Industry 
and Energy

Ministry 
of Industry 
and Energy

Executive SecretariatExecutive Secretariat

Problem Council

Agency 
on Industry

Agency 
on Industry

Ministry 
of Transport

Ministry 
of Transport

Civil Aviation Agency
Civil Aviation Agency

Maritime Agency
Maritime Agency

Road Transport Agency
Road Transport Agency

Rail Transport Agency
Rail Transport Agency

Mapping Agency
Mapping Agency



36 Source: Roskosmos 2012 

GLONASS MODERNIZATION 
PROGRAM 

http://www.navipedia.org/images/5/5d/GLONASS_SpaceSegmentModernization.JPG
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GLONASS-K satellite 
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GLONASS USER ICD 

• GLONASS Interface Control 
Document, Version 5.1 
released in 2008. 
 

• The GLONASS Interface 
Control Document specifies 
parameters of interface 
between GLONASS space 
segment and user 
equipment for the Standard 
(ST) Open service. 

 
• Includes Interface 

information for the 
GLONASS-M Family. 
 
 

http://rniikp.ru/en/pages/about/publ/ICD_GLONASS_eng.pdf 
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A major step of GLONASS reaching the Global Market  

In 2010, Russia announced a plan to introduce a 25% import duty on all GPS-
capable devices, including mobile phones, unless they are also compatible with 
GLONASS. 

By the end of 2011, Apple adopted Glonass on its iPHONE 4s (also iPHONE 5). 
 
But, by adding GLONASS capabilities to its iPhone line, Apple probably gave to Russian  
Glonass System the biggest de facto endorsement in its history. 

//upload.wikimedia.org/wikipedia/commons/f/f6/IPhone_4S_unboxing_17-10-11.jpg
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GALILEO 
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• Galileo is the global navigation satellite system of Europe, 

providing a highly accurate and guaranteed global positioning 

and timing services at worldwide level. Galileo will be under 

European and civilian control. 

• Galileo is a joint program of the European Commission (EC) 

and ESA.  

• Designed, developed and controlled in Europe,  Galileo will 

give Europe independence in satellite navigation, a sector 

that has become very important for its economy (according 

to the EC, about  6-7% of the EU GDP in 2009 depends on  

GPS). 

• Galileo has been conceived to be compatible and 

interoperable with GPS. The joint use of GPS and Galileo will 

offer additional important benefits to the users. 

• Galileo will allow the development of a new generation of new 

services and applications in fields such as transportation, 

telecommunications, location based services, fishing, energy, 

etc. 

 

GALILEO: ensuring European independence on Satellite 
Navigation 
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GALILEO IMPLEMENTATION PLAN 

~ 2013 

~ 2015 

~ 2018 

GIOVE A launched 2005 
 

GIOVE B launched  2008 

or IOC 
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Walker 27/3/1  
 + 3 spare satellites

 

Altitude 23222 km 

inclination 56 degrees 

THE GALILEO CONSTELLATION 
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Constellation Design Trade-offs 

• For altitudes above 23000 Km and for an availability of 99.7, no major 

improvement in accuracy if more than 30 satellites. 

• Minimum number of satellites is 24. 

Influence of the altitude in the performances 
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21 Satellites 24 Satellites 

27 Satellites 30 Satellites 

33 Satellites 
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GALILEO / GPS / GLONASS 

GALILEO GPS GLONASS 

 
Orbital planes 

 
3 

 
6 

 
3 
 

 
Number of Satellites 
 
(nominal satellites) 
 

 
30 

 
24 (32) 

 
24 (29) 

 
Altitude 
 

23222 Km 20160 Km 19100 Km 

 
Orbit inclination 

 
56 degrees 

 
55 degrees 
 

 
65 degrees 

 
Accuracy (95%) 

 
< 4 metros 

 
~ 5-10 metros  

 
~10-15 metros 
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ESA 2008 - 48 

 

 

Launched on Dec 2005 (GIOVE-A) and April 2008 

(GIOVE-B), these satellites have allowed to: 

• Securing of Galileo frequencies (assigned at WRC 

2000) 

• MEO orbit characterisation; 

• Flight-test new and critical on-board technologies: 

• Passive Hydrogen Maser atomic clock 

• On-board Galileo Signal generator 

• L-band Phased-array antenna 

 

The GIOVE satellites have now finished their nominal 

operations and are moved to a graveyard orbit to avoid 

any disturbance to the operational Galileo satellites. 

 

GALILEO TEST SATELLITES:  
GIOVE-A and GIOVE-B  
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Galileo orbit and Radiation Belts 

LEO  

 

Galileo GEO 

Proton flux
Heavy ion LET
spectrum

Total dose B

  Total dose A
Electrons &
deep charging

Merlin
Space Weather  Monitor

CEDEX 

Space Weather 

Monitor 
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GALILEO In-Orbit validation (IOV) Phase 
Architecture 
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GALILEO FOC Architecture 
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5 estaciones  

 de TT&C 

 

9 Mission 

Uplink 

Stations 

2 Centros de Control 

20-30 estaciones 

de medida 

(GSS) 

Constelación de 

30 satélites 

Usuarios & Proveedores de servicios 

ARCHITECTURE OF GALILEO FOC 

2 Centros LEOP 

Centro IOT 

http://images.google.com/imgres?imgurl=http://images.jupiterimages.com/common/detail/09/53/22195309.jpg&imgrefurl=http://www.jupiterimages.com/itemDetail.aspx?itemID=22195309&h=183&w=250&sz=8&hl=en&start=5&sig2=zelsZG5J-HNTo8jy_m-_CA&tbnid=gqfE__KV5vhTJM:&tbnh=81&tbnw=111&ei=p-vKRueEDoqQwAG3g92kAQ&prev=/images?q=airplane+landing&gbv=2&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://www.linuxdevices.com/files/misc/tomtom_go.jpg&imgrefurl=http://www.linuxdevices.com/articles/AT6929528271.html&h=234&w=318&sz=16&hl=en&start=7&sig2=PaOAevEwAHDZc1vxvldJ9w&tbnid=sfyl_BpsXlNTPM:&tbnh=87&tbnw=118&ei=6evKRqONGoOewwGvxeSDAg&prev=/images?q=tomtom+car&gbv=2&svnum=10&hl=en
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GALILEO IOV-1,  IOV-2, IOV-3,  IOV-4 

IOV-PFM 

IOV-FM2 

IOV-FM3 

IOV-FM4 
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GALILEO CBOC E1 signal actually 
transmitted 

Detailed information at: 
http://www.esa.int/esaNA/SEMDSAKXB4H_index_0.html 
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GALILEO FIRST EVER POSITION COMPUTATION !!  
(12 March 2013) 

Horizontal accuracy over ESTEC in Noordwijk, the Netherlands, of 6.3 m 
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GALILEO - UTC-time Offset first ever computation 
(April 2013) 

Galileo UTC’s offset computed to be less than 6 ns !! 
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GALILEO – GPS time Offset (GGTO) computation 
(3 May 2013) 

Excellent agreement between GGTO sent via the navigation message and actual offset:  
A major step for Galileo-GPS inteoperability !! 
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INTEROPERABILITY GPS/GALILEO: JOINT USE 

Note: single frequency user, error in meters. 

GPS + GALILEO 

GPS 

GPS + GALILEO 
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GPS/Galileo  combined will significantly increase the 
availability of GNSS services in urban areas 
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GALILEO IOV SATELLITES 

Mass:   700 Kg Approx. 
Dimensions: 2.74 x 14.5 x 1.59 m 
Designed life time: > 12 years 
Power:1420 W  
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GALILEO IOV SATELLITES 
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GALILEO IOV: Passive Hydrogen Maser Atomic Clock 

With an accuracy of 0.45 nanoseconds over 12 hours, which 
translates into an accuracy of  one second in three million 
years ! 
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SOYUZ 2-1B Galileo launch ground track 
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GALILEO IOV – fase de LEOP y de IOT 
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REDU Station – Galileo IOT 
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GALILEO DEPLOYMENT PLAN 

17 May, 2013 

Document Title 

7

0 

    2011      2012               2013                                                     2014 / 2015/ 2016                   

2 4 6     8  10   12      18     22    26 

IOV FOC IOC 

      14 
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GALILEO SERVICES 

Servicios a partir de 2015 (FOC-1) 
Services offered from 2015  
(FOC-1 or IOC) 

Open Service 

Commercial Service 

Safety of Life Service 

Search and Rescue 
Service 

Free to air; Mass market; Simple 
positioning 

Encrypted; High accuracy; 
Guaranteed service 

Open Service + Integrity of signal 

Encrypted; Continuous availability 

Near real-time; Precise; 
Return link feasible 

Public Regulated 
Service 
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Galileo Frequencies and Signals 

Each Galileo satellite will transmit a total of 10 satellite Navigation signals 
covering through then all the GALILEO services.  
 

Galileo is also transmitting novel signals – delivering increased robustness 
against interference or jamming – which have never been used before, by 

any navigation system 
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GALILEO OPEN SERVICE ICD 

• ESA and the GSA have produced the 
Galileo open Service Signal in Space 
ICD and made that available on the 
web (http://www.gsa.europa.eu/) 

 
• This document provides an overview 

of the Galileo system, the signal-in-
space radio frequency characteristics, 
the characteristics of the spreading 
codes, the message structures and 
the characteristics of the navigation 
message data contents.  

 
• It specifies the interface between the 

Galileo space segment and the Galileo 
user segment (issue 1, Revision 1, 
Sept. 2012) 
 
 

http://www.gsa.europa.eu/
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COMPASS 
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COMPASS/BEIDOU is the Chinese GNSS global/regional system 
consisting of: 
 

 Constellation of 35 satellites (27MEO, 5 GEO, 3 IGSO), offering 
complete worldwide coverage and enhanced regional (on China) 

 Ranging signals based on the CDMA, similar to Galileo or 
modernized GPS 

 16 Beidou/Compass satellites have been launched so far 
(May 2013). 

 Global Open service (~10 meter accuracy) and authorised 
service to be provided. 

 Operations started in 2012 (for Regional China service) and will 
be provided around 2020 for the Global worldwide service.  

COMPASS / BEIDOU 

http://www.beidou.gov.cn/ 
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COMPASS Constellation 
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COMPASS Navigation Satellite System 
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COMPASS / Beidou-2 

http://www.beidou.gov.cn/ 

Constellation status (Oct. 2012) 
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 LONG-March 3 B last launch of BEIDOU Satellites  
XiChang Satellite Launch Centre, Sept 18 2012 
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BEIODU ICD JUST RELEASED (DEC 2012) 

• BeiDou Navigation Satellite 
System (BDS) Interface 
Control Document, Version 
1.0 released in December 
2012 
 

• This ICD defines the 
specification related to 
open service signal B1I 
between the space segment 
and the user segment of 
the BeiDou Navigation 
Satellite System.  
 
 
 

http://rniikp.ru/en/pages/about/publ/ICD_GLONASS_eng.pdf 
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LECTURE OUTLINE 

1.  The importance of GNSS (10’)  

 

2.  Overview of GNSS Global Systems (30’) 

• GPS  

• Glonass  

• Galileo  

• COMPASS  

 

3. GNSS Applications and the Galileo Service Centre (5’) 

 

     

TOTAL : 45’  (letting 15’ for discussion) 
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GNSS is a major application and service enabler 
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GNSS Market by Segment 

Source: GSA GNSS Market Report  

May 2012 
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Global GNSS Market forecast 

Source: GSA GNSS Market Report  

October 2010 

An estimate of 11% growth per year in this 

decade in terms of global GNSS market  

 

LBS and Road applications accounting for 

the large majority of this market (~ 95-98%)  
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Road Applications 

• Car Navigation and all associated 
applications (specially when linked with 
Internet) 

• Automatic Road Tolling (towards a pan-
European system) 

• Advance Driver Assistance Services, 
(ADAS) 

• Insurances: Pay Per Use 

• Fleet management and public transport 
services (tracks, dangerous goods 
transportation, taxi services, information 

to users) ...   
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Aviation 

 
• During en-route flight, the availability of 2 or more 

GNSS constellations will ensure high robustness 
through the redundancy and high reliability of the 
service. 
 

• Some of the benefits of GNSS are: 
 
 Use in all the flight phases of commercial aircraft 

including critical flight phases. 
 

 Routes optimisation / less congestion (free flight) 
 

 Surface movement and guidance control 
 

 Helicopters (e.g. search and rescue helicopters) 
 

 Lower airlines cost 
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Maritime applications and fishering 

 Automatic Identification Services 

 Harbour operations 

 Inland waterways navigation 

 Commercial maritime operations 
(fishing; fleet management; location 
of containers; etc) 

 Location and tracking of boats 
transporting dangerous goods 

 improved navigation aids for 
fishermen (e.g. location of nets; etc) 

 Search & Rescue service 

 

 

 

http://images.google.es/imgres?imgurl=http://weathernews.com/es/c/services/vp/img/main_photo.jpg&imgrefurl=http://weathernews.com/es/c/services/vp/&usg=__2DlHuW8hc66vjosG8u-Ou5XE_2w=&h=313&w=196&sz=37&hl=es&start=3&tbnid=-IwNmzXTl1BWlM:&tbnh=117&tbnw=73&prev=/images?q=navegaci%C3%B3n+maritima&hl=es
http://images.google.es/imgres?imgurl=http://www.region.com.ar/productos/semanario/archivo/853/imagenes/costa_magica.jpg&imgrefurl=http://www.region.com.ar/productos/semanario/archivo/853/costa-cruceros853.html&usg=__3jeU5D2B_8HO7fjPntW9GZyiaSs=&h=315&w=420&sz=21&hl=es&start=4&tbnid=mM3qnkTD2xbshM:&tbnh=94&tbnw=125&prev=/images?q=transatl%C3%A1nticos&hl=es&sa=X
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Agriculture 

 In the European Union there are 
about 11 million agricultures that 
cultivate about 110 million 
hectares.  
 

 Precise farming 
 improved monitoring of the 

distribution and dilution of 
chemicals 

 Crop yield monitoring 
 

 Parcels measurement  
 

 …  
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GNSS-enable mobile phone: 
forecast up to 2020 

Source: GSA GNSS Market Report  

May 2012 
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GNSS and LBS 

More than 30% of all APPs have access location 
capability 

Some of the GNSS/mobile 

integration technology 

trends: 

 
• Assisted GPS to reduce Time to 

First Fix 
• Multi-constellation 
• Highly sensitive GNSS chipset 
• Wi-Fi, cellular and hybrid 

positioning as back-up 
• Magnetic compass 
• Use of Motion sensors and 

gyroscopes for tilt 
• Integration with indoor navigation 
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GNSS Science Activities include (non exhaustive list) the following: 

GNSS Scientific applications 
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Using Space Technologies on ESINET

67%
6%

10%

12%
5%

SatNav

SatCom

Earth Observation

Technology Transfer

Combination

GNSS a source of start-ups: ESINET 
Observatory  

67% of all ESA ESINET new start-up companies are based on the use of GNSS  

Technologies and Applications,  

ESINET: European Space Incubators Network 
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Simple GNSS Applications may have a 
major Impact in our Society  
 

Allows a saving, in average,  

of 15-25% in fuel! 
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GALILEO SERVICE CENTRE “LOYOLA DE PALACIO”– TORREJON (MADRID) 
Formally inaugurated on 14th May 2013 
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• The European GNSS Service Centre (GSC), operated by the European GNSS 

Agency (GSA), will act as an interface between the Galileo navigation 

system and user communities for the open and commercial services. 

• The GSC's objectives are to: 

 

1. Provide companies and users with general information on Galileo: provide basic 

services to the user community via a web portal and a user helpdesk. 

2. Distribute timely Galileo service notices: information on the system, system 

status and user notifications. 

3. Support service provision: sharing of R&D and industry knowledge by market 

segment. 

4. Provide up-to-date information on Galileo programme status  

5. Provide support to application and product developers including access to 

market experts in key segments. 

 

The GSC will employ between 35 and 50 highly skilled workers 

 

 

GALILEO SERVICE CENTRE (GSC) “LOYOLA DE PALACIO”– TORREJON (MADRID) 

 

SCOPE OF ACTIVITIES 
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SUMMARY 

• Satellite Navigation is probably the space application sector with highest 

growing potential in terms of systems, emerging applications and market 

opportunities (about 700 million GPS receivers worldwide today). 

• On-going GNSS System initiatives today include:  Modernised GPS, 

modernised GLONASS, GALILEO, COMPASS and a large number of Regional 

systems. All these Satellite Navigation Systems are or will be operational during 

this decade, fostering, with no doubt, a major GNSS market explosion for this 

decade. 

• The market perspectives for GNSS are extraordinary, with a revenues 

growing of about 13% per year. Over 95% of market concentrated is in Location 

based Services and Road Sector. Other important GNSS sectors are 

agriculture, maritime, aviation, energy and GNSS science. 

• Spain will host the European GNSS Service Centre (GSC), which will act as 

an interface between the Galileo navigation system and user communities for 

the open and commercial Galileo services. 
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• ESA has launched NAVIPEDIA (GNSS wiki) , a duly 

updated on-line single entry point GNSS 

educational portal (or wiki) reliable reference. 

• NAVIPEDIA enables users to access updated information of the 

existing GNSS systems, applications, receivers and 

fundamentals.  

• NAVIPEDIA adopts the concept of wiki products - anyone can 

comment, propose modification to an existing article, suggest a 

new topic or submit a draft article. However, NAVIPEDIA differs 

from other wikies: there is a robust content management that 

ensures the quality, reliability and consistency of the stored 

GNSS information.  

www.navipedia.org 
  

 

To Know more: ESA navipedia initiative 

http://www.navipedia.org/
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www.navipedia.org 
 

http://www.navipedia.org/
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NAVIPEDIA: Example of topics 
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Thank you for your attention ! 


