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Galileo is the European GNSS offering a
wide range of services

. Encrypted service designed for greater
robustness and higher availability

. Assists locating people in distress and confirms
that help is on the way

. Freely accessible high accuracy positioning
service




GALILEO SPACE
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26 satellites already
. launched,
1| more satellites already
] bought and under
o1l preparation




GALILEO GROUND SEGMENT

6 kTTC - Telemetry, Telecommand and Control stations

5‘ ULS - Up Link Stations (Navigation)
16B8 GSs - Sensor Stations (Navigation)




GALILEO GROUND SEGMENT

EXPLOITATION HEADQUARTER .
- European GNSS Agency (GSA)
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- Time and Geodesy (IOV TGVF)
- Galileo Reference Centre . CORE INFRASTRUCTURE .
l - Launch and Early Orbit Phase (2x)
REDU - In Orbit Testing
In Orbit Testin, PRAGUE
European GNSS Agency - Control Centre (2x)
DARMSTADT 9 - Time and Geodesy
o GE_RMAIN FN I_'AYE . Launch & Early Orbit Pha
Security Monitoring Centre SERVICE INFRASTRUCTURE .
OBERPFAFFENHOFEN
Galileo Control Centre - Security Monitoring Centre (2x)

- SAR Galileo Data Service Provider
- GNSS Service Centre
- Galileo Reference Centre

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

MADRID
GNSS Service Centre

MADRID

Security Monitoring Centre
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Ranging Accuracy [m]

Measurements of:

REMARKABLE PERFORMANCES Distance: ~20 cm

Position: ~1.5 m
Time: ~8 ns

MPL on Ranging Accuracy - Any Satellite
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October 2017

Definition Committed to November December NELIETRY
Target September 2018 2018 2018 2019
Best Satellite 0.25m 0.23m 0.19m 0.18 m
Ranging accuracy <7.0m .
LIRS 0.79 m 0.53m 0.33m 0.27 m
month \oa(f 1
(DF, 95%)
Constellation
<20m Average 0.54 m 0.31m 0.24 m 0.23 m

=> New monthly record !



GALILEO PERFORMANCE - A NEW
REFERENCE [

GALILEO ISl

NAVIGATICHN SOLUTIONS
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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
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GALILEO PERFORMANCES [Hsm]
Search and Rescue Scoreboard

WITHOUT GALILEO, . WITH GALILEO,
LOCALISATION LOCALISATION
IS UP TO 4H : IS DOWN TO

AND 10 KM 10 MIN AND 2 KM




Galileo is used today on the majority of
professional devices and increasingly
many consumer platforms
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smartphones today
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Smart
government Smart health

Q Smart Smart grid/
z Mobility/ Y farming/ energy/

Wi-Fi data : agriculturse utilities
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manufacturing digital citizens buildings
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A Growing potential for high-precision [4
solutions delivered through mass RUIGATON SoLuTONS
market devices | |

Android 7+ access to raw I Dual frequency Democratisation of mapping
GNSS measurements mass market receivers and affordable augmentation

services
Over 125 World’s first two
smartphones models dual-frequency

Galileo enabled GNSS smartphones
hit the market




Galileo Open Service improves
positioning performance for high-
precision applications
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* Better results in harsh environment (urban
canyons, tree canopy, etc.) enabled by:
v Easier mitigation of multipath errors by
ES AltBOC modulation
Higher SNR (signal-to-noise ratio)
Additional satellites (Galileo + existing
constellations)

v
v

* Increased availability, continuity and reliability
of measurements enabled by:
v' Additional satellites (Galileo + existing
constellations)
v" Improved geometry
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* Improved convergence time when integrated in

Pﬂutions



Green: BCM4775 (L1+L5) - dual frequency

Bustie Tesnl - ESTEC Mavish rosl
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code me
accuracy position algorithms
ing orbital & clock corrections

from ground stations, for even further

accuracy and faster conv 1ce time




User Requirements discussed with industry B
leaders, users and experts to shape the ST

HEUSpaceWeelk
316 | DECEMBER| 2018

REPORT ON SURVEYING USER
] NEEDS AND REQUIREMENTS

User driven E-GNSS Ebkas s

REPORT ON AGRICULTURE
USER NEEDS AND REQLIREMENTS |
SUTCIME 0F TRE EEDPEAN SHES USER

g CONSIATATICN PLATTIRM “

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

e User needs drive E-GNSS

* During the UCP all available knowledge
on user needs shared

https://www.euspaceweek.eu/
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The importance of protecting against vulnerabilities was strongly highlighted
as a common theme of user demands across all segments

GN55 SPOOFING CAPABLE DEVICES EVOLUTION COST
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First commercial First low cost BladeRF HackRF Lime5DR-mini AUSBIto
GPS simulator record, replay SDR board able one SDR VGA adapler
STR2740 and GPS to simulate board able to replay
simulator simulation GNSS signal GN35 signal
150,000 € 6,000 € 650 € 300 € 99 € 5€




High Accuracy Low Accuracy
Low Precision High Precision

Galileo High Accuracy
Service




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

~4TH HORIZON ZBZWBE*APPLIBATIUNS IN SATELLITE NAVIGATION
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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

1 QRMIFR2 020

Fundamental Elements projects focus on fostering the

n | Fundamental . . :
@ Clements development of innovative Galileo and EGNOS enabled
receivers, antennas and chipsets technologies
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H2020 projects in Mapping and
Surveying

mapKITE

e 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

e Potential game-changer for operational simplicity
and cost savings

e High-resolution terrestrial-aerial sensing system

e Geodetic Integrated Monitoring System

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

subsidence

23
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EGNOS OPERATIONAL SINCE 2009

GALILEO JEEIEEE
NAVIGATION SOLUTIONS
POWERED BY EUROPE

@, is the European SBAS system augmenting GPS
signal over ECAC area

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

E also used in a wide range of other application domains

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