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Integrated approach towards EGNSS adoption

At all levels of the value chain
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EGNOS adoption overview

* |ALA published Guidelines for the transmission of SBAS
corrections via marine radiobeacons and AlS

\ * ~85% EGNOS OS penetration in receivers models
= 646 EGNOS based approach procedures j R A

= > 40000 LPV capable flights/month
= >30% Rx models suitable for drone navigation
with EGNOS/Galileo in the market

) —

MARITIME

AVIATION

GNSS included in the ERTMS roadmap
* GNSS in non safety relevant applications growing

AGRICULTURE

* EGNOS leadership with 85% of farmers using GNSS

A
‘SURVEY'NG & MAPP'NG, [ e 72% of EU tolled roads are GNSS-based.
; ) \ lk' * Regulated applications: eCall and Digital
*  >75% of surveying and mapping

. . Tachograph regulations leveraging EGNSS
receivers are EGNOS compatible
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EGNOS-LPV capability on board and
market offer is growing

Airbus Wide-body family ATR 42,72

By 2024
All airports with EGNOS approaches

By 2030
Full PBN environment

Customer Option in A350 -600 series
Under development for A330 Customer Option

Growing equipped traffic due to:
* Increased availability of avionics, also for regional and
commercial fleet
: * New equipped models entering into service, e.g A350
BN *  SBAS in new models for commercial airlines:
] v - «  Airbus: A320/A330 by 2020/2021

* Boeing: 777X by 2020

Airbus Narrow-body family Embraer ERJ Family

Standard in A220 Embraer ERJ-135/140/145
Under development A320 (2020) Customer Option

Boeing 777X

Bombardier
3

LIswiss airBaltic FznvNvAre
& NOSTRUM 27 Bristow ﬂ; FirmarD

Q series / CRJ 6 ESSP

Customer Option
Under development (mid-2020) Customer Option
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New airspace users, new operations
powered by EGNOS

EGNOS enabler of Pins and LLR EGNOS geometric altitude for
(HEMS, Police, Rescue) curved segments (RNP-AR)

Straight-approach
Curved-approach

-
o

EGNOS for General aviation and secondary airports
>30 of IFR GA traffic is LPV capable, > 2000 non IRE

Enhanced and Synthetic vision systems GNSS a must for RPAS/UAV BVLOS operations -> accuracy and integrity
minima below 200ft & low visibility ops Air taxi and package delivery coming soon

f @ Essp - MADE IN
EUROPE
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EGNOS in Maritime and Inland Waterways:

EGNOS contributes to resilient PNT, by
providing a source of differential corrections

IALA, with GSA contribution, published Guidelines for the
use of SBAS as a source of differential corrections in IALA
beacons and AIS stations to provide a DGNSS service.

6 Countries have implemented this solution

All SOLAS vessels in their waters can benefit from this
service, with an IALA beacon Rx or a AIS Rx on board

Pilot Project website = egnosforaton.eu

90% of manufacturers have a SBAS-enabled product

85% of GNSS receivers are EGNOS enabled (not following
specific standard for the use of integrity)
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EGNOS as an enabler of resilient navigation:

a stepwise approach

EGNOS complementing Differential GNSS shore infrastructure for inland and coastal waters (L1/2019)

EGNOS complementing Differential GNSS infrastructure providing integrity
information for inland and coastal waters (compliant with IMO Res. A1046)

*  Successful test campaign in Norway
*  Ongoing test campaign in Finland

EGNOS enabled in shipborne receivers’ models with integrity (L1/2022) \ N
*  SBAS Guidelines for shipborne receivers including tests specifications .G G A Sy

acknowledged by manufacturers and maritime authorities at RTCM. =5, A
*  Ongoing proposal for standardization at IEC X .@ OQ@“@ T s
, France o ALy () 1k ¢
*  Kongsberg is implementing the guidelines in 2 commercial receivers o (S)-:c:.,. PRROY
‘ W"@x ¥ " ol e
6 " e corien 5y {
ﬁ @ Fundamental Moroses e e
0 Elements !
L o S
KONGSBERG IALA DGNSS Stations in Europe

DFMC SBAS enabling safety of life applications and maneuvering in ports

@ Essp
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EGNOS contributes to rail operations

safety and efficiency

 Safety relevant applications
* Main Line Command &
Control Systems
* Low Density Line Command
& Control Systems
* Non safety critical applications
* Asset Management
* Passenger Information
Systems
* Driver Advisory System

Applications

GSA is focusing on inclusion of European GNSS into the future evolution of
European Rail Traffic Management System (ERTMS)

NAVIGATION
% @ ess» - MADE IN
EUROPE
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Short term roadmap for EGNSS in rail signalling

Completed
H2020 STARS

User
Consultation
platform
2017/2018

siuaiine ROADMAP

Ongoing
System Architecture

GNSS performance Definition

analysis

« Common agreed architecture

gz 3 ol the GNSS based train
= Rail environment

characterised and possibilities

of European GNSS contribution

to FRTMS evolution identfied
e First sel of requirements

agreed by industry

positioning subsystem tor

ERTMS evolution delivered

* Independent cost benefit

analysis performed

Launched
Q2 2019

Rail receiver R&D planned
(Galileo grants plan 2018-
Fundamental elements)

System Deployment
Definition
» Certification aspects of GNSS
solution for low density lines
analysed
e Demonstrator of the agreed

architecture in preparation

Running — Certification process for
the Pinerolo/Sangone line open

Possibility of specific EGNSS rail
service under discussion
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EGNOS is used today in the majority of road

professional devices and consumer platforms

Commercial vehicles

72% of EU total tolled roads (+79,000 Km) use GNSS

—hll-J(}O-

I
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Soon: Bulgaria, Czech Republic, Sweden, Greece, Poland...

Passenger cars

EU Regulations

Smart Tachograph regulation
mandates EGNOS and Galileo to
control driving time from Jun.2019

— Updated EETS Directive mandates
EGNOS and Galileo in free-flow
tolling using satellite positioning in
EU from Oct.2021

1.48 m EGNOS Rx
(71% of total GNSS)
1.28 m Galileo Rx
(62% of total GNSS)

an
SUO®OPe B
T . —_— . X, eCI:?GI\;eO%u atc’fog (II?-/U) r.ncm ates 3 Million vehicles
i ) 3 . and Galileo in every
Z e end-2019
; - -{_\,' @ ;%:; @ . J}M new type of car/van sold in ( )
ﬂﬁ Europe from Apr.2018
; v Cim()
@ @ & Qe ©
Votowagen HYUNDAI oot sommeitme  ommermsowores 18 car brands, +25 models
. P
Autonomous vehicles (L GE( )SAT HORIZ@N 2020
== CENELEC m{%\'
Coming soon ¥# RENAULT AK)IA Eunorcan Stanoanos Onaamzanions
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EGNOS provides affordable solutions
for precision farming over Europe

Shipments of GNSS devices by application

400
350 |I
- . . . . 300 1]
Precision Farming -> Farm machinery & Automatic steering 3 550 L)
1=

Drones -> Variable rate application, monitoring g 200 . n

. 2 150
Swarm and Autonomous Machinery 5

100 -

a
loT -> Agri logistic S| “ II Il Il ” "
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2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
ma Tractor Guidance Automatic Steering

Variable Rate Technologies ma Asset Management
ma Forest Management

GNSS is core component or complement other technologies in
the digital farming ecosystem (Agriculture 4.0) and together with
Copernicus a driver of the new CAP

Around 85% of tractors in Europe using GNSS are equipped with
EGNOS, the preferred low-cost entry technology for precision
farming in Europe

40@
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EGNOS is an effective option for

mapping/GIS applications where
metre accuracy is adequate

Revenue of GNSS device sales and services by application

Cadastral surveying 7,000
Construction surveying 6.000 -
Machine control o 5,000 .
Person-based applications T 4000 N II
Mapping&GIS g = I
.pp 8 . = 3,000 “ II
Mine Surveying v K3

. o 000
Infrastructure Monitoring %

]|
Marine Surveying | II II NNINNNNN
0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

ma Cadastral Surveying Construction Surveying: Machine control
ma Construction Surveying: Person based Mapping

Mine Surveying mE Marine Surveying

Infrastructure monitoring - Devices W RTK Networks - Devices

Infrastructure monitoring — Software W ATK Metworks - Software and Maintenance

Today, more than 90% of new mapping/GIS grade devices are
EGNOS enabled

EGNOS widely used for sub-meter mapping/GIS applications
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2019 GSA GNSS Market report coming soon!

% o "‘Jhe GSA GNSS Market Report
S GNSS USER TECHNOLOGY REPORT
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The 2019 GNSS Market Report Issue 6 The 2018 GNSS User Technology Report Issue 2
» focuses on the market trends and drivers of » an in-depth look at the latest state-of-the-art

the GNSS downstream sectors, GNSS receiver technology
» Available on GSA websites soon » Available on GSA websites

PG

: . Sign up! at GNSS-Market-Report.gsa.space
NAVIGATION
, @) B
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THANK YOU!

‘.".‘ Glol
L

Carmen.Aguilera@gsa.europa.eu

WWW.gsa.europa.eu
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