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1- Galileo
2- EGNOS



Galileo is the European GNSS offering a 
wide range of services



GALILEO SPACE SEGMENT



Kourou

Tahiti, Papeete
N. Calédonie, 

Nouméa

Kiruna

Fucino

Svalbard

Troll

Falklands

Redu

Açores 

St Pierre et Miquelon

Kerguelen

Wallis

Ascension

Jan Mayen

Belgian Embassy in Tokyo

La Réunion

6      TTC - Telemetry, Telecommand and Control stations

5       ULS - Up Link Stations (Navigation)

16       GSS - Sensor Stations (Navigation) 

GALILEO GROUND SEGMENT



PRAGUE
European GNSS Agency

FUCINO
Galileo Control Centre

OBERPFAFFENHOFEN
Galileo Control Centre

ST GERMAIN EN LAYE
Security Monitoring Centre

MADRID
GNSS Service Centre

TOULOUSE
- Launch and Early Orbit Phase
- SAR Galileo Data Service Provider

DARMSTADT
Launch & Early Orbit Phase

REDU
In Orbit Testing

NOORDWIJK
- Time and Geodesy (IOV TGVF)
- Galileo Reference Centre

- In Orbit Testing 

- Time and Geodesy

- GNSS Service Centre

- SAR Galileo Data Service Provider

- Security Monitoring Centre (2x) 

- Control Centre (2x)

- Launch and Early Orbit Phase (2x)

- Galileo Reference Centre

CORE INFRASTRUCTURE

SERVICE INFRASTRUCTURE

- European GNSS Agency (GSA)

EXPLOITATION HEADQUARTER

MADRID
Security Monitoring Centre

GALILEO GROUND SEGMENT



9

Definition
Committed 

Target 
Item

October 2017

to

September 2018

November

2018

December

2018

January

2019

Ranging accuracy

(DF, 95%)

< 7.0 m

Best Satellite 0.25 m 0.23 m 0.19 m 0.18 m

Worst Satellite 

month
0.79 m 0.53 m 0.33 m 0.27 m

< 2.0 m
Constellation

Average 
0.54 m 0.31 m 0.24 m 0.23 m

Measurements of: 
Distance: ~20 cm
Position: ~1.5 m

Time: ~8 ns 

Measurements of: 
Distance: ~20 cm
Position: ~1.5 m

Time: ~8 ns 

=> New monthly record !

REMARKABLE PERFORMANCES



GALILEO PERFORMANCE - A NEW 
REFERENCE

Galileo Reference Centre
Noordwijk (The Netherlands)

Delivers reference products for OS performance assessment since 2018
-Daily/Weekly/Monthly Reports
-Quarterly Reports published

Network of EU Member States capability to feed performance 
monitoring and anomaly analyses

Cooperation with EASA to deliver performance compliance 
monitoring for aviation 



U.S. FCC



GALILEO PERFORMANCES
Search and Rescue Scoreboard 



Galileo is used today on the majority of 
professional devices and increasingly 
many consumer platforms





A Growing potential for high-precision 
solutions delivered through mass 
market devices

Dual frequency 
mass market receivers

Democratisation of mapping 
and affordable augmentation 
services 

Android 7+ access to raw 
GNSS measurements

Over 125 
smartphones models 

Galileo enabled 

World’s first two 
dual-frequency 

GNSS smartphones
hit the market

High-precision positioning entering the mass market



Galileo Open Service improves 
positioning performance for high-
precision applications

Advantages of 
Galileo Open Service
E1/E5/E6 multi-frequency

• Better results in harsh environment (urban 
canyons, tree canopy, etc.) enabled by:
✓ Easier mitigation of multipath errors by 

E5 AltBOC modulation
✓ Higher SNR (signal-to-noise ratio)
✓ Additional satellites (Galileo + existing 

constellations)

• Increased availability, continuity and reliability 
of measurements enabled by:
✓ Additional satellites (Galileo + existing 

constellations)
✓ Improved geometry

• Improved convergence time when integrated in 
PPP solutions





• The interaction with users is essential for 
the success of E-GNSS

• User needs drive E-GNSS 

• During the UCP all available knowledge 
on user needs shared

User Requirements discussed with industry 
leaders, users and experts to shape the 
future of Galileo Services 

User driven E-GNSS

https://www.euspaceweek.eu/









GSA has been leveraging two main R&D 
programmes as tools to stimulate the 
offer and increase E-GNSS adoption

Aims to foster adoption of EGNSS via content and application 
development and supports the integration of services provided by 
these programmes into devices and their commercialisation

Fundamental Elements projects focus on fostering the 
development of innovative Galileo and EGNOS enabled 
receivers, antennas and chipsets technologies 



H2020 projects in Mapping and 
Surveying
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• Tandem system composed by UAV and Vehicle 
equipped with cameras and LiDAR and operating as 
a virtual kite (the UAV follows the Vehicle by 
receiving its navigation information), also 
introducing novel element for images geo-
referencing, Kinematic Ground Control Points

• Potential game-changer for operational simplicity 
and cost savings

• High-resolution terrestrial-aerial sensing system

mapKITE

• Geodetic Integrated Monitoring System

• Low-cost system based on EGNSS, Copernicus SAR 
and other in-situ sensors, for monitoring ground 
deformations with a focus on landslides and 
subsidence

GIMS



1- Galileo
2- EGNOS



EGNOS is the European SBAS system augmenting GPS
signal over ECAC area

EGNOS meets stringent Aviation requirements (ICAO) for all
phases of flight

EGNOS also used in a wide range of other application domains

EGNOS is fully interoperable with all other SBAS worldwide
Provides 3 services (Open Service, Safety of Life, EDAS).

EGNOS OPERATIONAL SINCE 2009





THANK YOU !!!

Pavlina.Nikolova@ec.europa.eu


