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European GNSS Agency (GSA)
o« Staff: 135

 Nationalities: 21
» Headquarter: Prague, Czech Republic

« Security monitoring centres: Swanwick (UK) and St Germain en Laye
(France)

« European GNSS Service Centre (GSC): Torrejon (Spain)
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= From digitalisation to augmented reality
How GSA fits in the EU structure
Counciland 7%
Ml | el -European Parliament -
v

Programme management

European GNSS

Programme Committee

European

Commission

Execution &

European Space Agency

as5a

Assistance and
delegation

Development contracts

Deployment contracts <+—

Upstream (space)
industry

Downstream
(applications) industry

Market Development
Security

GSMC operation

GNSS exploitation

B

Platinum Sponsors:

@esri  ©Trimble



lﬂE/ FIG WORKING WEEK 2017

l oY / 1 Survegmg the world of tomorrow - Helsinki Finland 28 May- 2 June 2017
_—’t—“”"

From digitalisation toc augmented realitu

Galileo’s implementation Is progressing towards Full
Operation Capability in 2020

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
From From
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Galileo Initial Services '




UE/ 7 FIG WORKING WEEK 2017

i o / 1 Survegmg the world of tomorrow - Helsinki Finland 28 May- 2 June 2017

P pe _®g -:_ A PR |
=, rarr ainaibPail ~Aan re ginamaenkea

— i B2 -.~_1.J§,.==».-=:.. AJ\HJ_ L -Q‘w‘éaj.-\—_..hs.i; el

New GSA website documents
strong growth of Galileo-
enabled devices

M

ON THE ROAD
Galileo products and devices and search for
devices by market segment

DURING AN
EMERGENCY

GOING MOBILE  ON THE FARM ON THE MAP

www.useGalileo.eu
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From digitalisation toc augmented reality

EGNOS already available serving EU citizens and
industry

e Satellite Based Augmentation System (SBAS) Its there, use it

e |mproves GNSS performance
e European coverage (under extension in other regions, e.g. North Africa)
e Available NOW, free of charge and widely adopted in off-the-shelf

Open Service (0S) Accuracy ~1m, free Al ElelfE SIniea Cletisle
2009
. . A ~1 liant t Available since
Safety of Life Service (Sol) geuracy “2m, compriant to
aviation standards March 2011
EGNOS Data Access Service Accuracy <1m, corrections Available since
(EDAS) provided by terrestrial networks July 2012
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Galileo is the European GNSS offering four services

 Worldwide navigation system “made in EU”
e Fully compatible with GPS

* QOpen service free of charge, delivering dual frequencies
e Signal authentication will provide trustability

Public Regulated Service (PRS)

Search and Rescue Service Assists locating people in distress and

Commercial Service (CS)

Open Service (0OS)

Eemen i .._A;.p,,';',—. - P = = itn,
From digitalisation toc augmented reality

Freely accessible service for
positioning and timing

Encrypted service designed for greater
robustness and higher availability

(SAR) confirms that help is on the way

Delivers authentication and high accuracy
services for commercial applications
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The European GNSS Service Centre provides
interface with the users

GSC Nucleus
= Web portal
= |nformation on:
o System status
o Almanacs
o User notifications
= Electronic Library

o lono Doc, OS SIS OSD, OS SIS
ICD, future SDD

= Helpdesk:
o User queries B =
o Galileoincident reporting WWW.gSC-europa.eu
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: 5 From digitalisation toc augmented reality
Construction, mapping and cadastral industries stimulated
growth in shlpments of GNSS surveying equipment

arernits of G

= /Surveymg, Mapping and Constructlon\
= (both person-based and machine

:: control), together, accounted for 95%
i B i h ﬁ n n n of the shipments of GNSS devices in

7 o o s o - \high precision market in 2016 )

=9 Catastial Survepng Comtrucion Surveying Machine contol
o Conptrucoon Surveying: Fenon bated anvvu

50

Thesssancs)

Mine Wwrvwying
* indrastructure monitonng - Ihmnvn

of GNSS devices by applic

In the coming decade, the total
amount of shipments is expected to

{ I " " " " !‘ " n reach 815,000 units worldwide,
“ " 2‘ I representing almost a 4-fold

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

gsgass

i T \increase over 2015 /
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From digitalisation tc augmented reality

Multi-constellation and multi-frequency are widely adopted to
fulfil stringent accuracy requirement

Frequency capability of GNSS receivers'

L
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0%
& B

e LSES L]
Frequency banda
vy perenntage of tecever spportesg sach freguees y band

Supported frequencies by GNSS receivers’
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Constellation capability of GNSS recelvers®
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GPs SBAS  Gellleo GLONASS Dedou  QISS  WNSS
GASS. RNSS and SBAS consteilations

i percontege of mosies Capalile of Baching each conttellaton

Supported constellations by GNSS receivers*
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Technology developments will soon enable low-cost
receivers capable of cm- -level precision

Main drivers and trends:

Increased availability of low-cost equipment
capable of down to cm-level precision (with
multi-frequency and multi-constellation support)
Uptake of PPP

Integration of GNSS with other complementary

technologies (LIDAR, robotics, mobile mapping,

etc.)
Synergies between GNSS and EarV
| Observation 0 5~ s
Availability o UAV penetration into mapping ;
Accuracy o ooe
Integrity 0o
Robustness )
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From digitalisation tc augmented reality

Aﬁgmentation service providers are accelerating = G
the adoption of Galileo A

RTK i PPP
Do INSIDE
» HW: Majority of RTK providers upgraded or have started _.«*"  President and CEO of NovAtel, Michael Ritter stated

to upgrade

- SWEPOS (SE), GeoSoft (ET), SAPOS (DE), SOGEI L
(IT), GEONET (JP), etc.

“Our OEM customers are already benefiting from the enhanced
reliability, availability and accuracy the Galileo constellation

adds to the GNSS.”
>
» SW: RTK Network: Galileo functionality under
implementation and challenge with interoperability of O™ Anders Haneborg, Fugro commercial manager said
different brands within one network “Galileo’s Initial Services operations [...] a key consideration
L for our customers during critical positioning operations”
» First field tests prove benefits of adding Galileo to RTK '

D
» Better reliability, continuity and availability, \ld\Q?«’ _ : N
resulting in better operation in difficult environment Graham Purves, President and CEO of Veripos stated
GSA work E— | we are particularly proud and excited about the
“ S op: SWEPOS RTK

ased on o opportunities the Galileo services create for our customers.
clear,y rec urtest r esults, we The reliability and safety enhancements made possible
Corrections ‘t’:Tmend Galileo through these new services ......." )
. our custom
needing refiaple b Hers
IHI @ (Y 'g, high Precision” Platinum Sponsors:
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FlilG &

@esri  ©Trimble



: l/t ,/r f’l Surveying the world of tomorrow - Helsinki Finland 29 May - 2 June 2017
S — ‘f'a"f" st T = e = ° =
= e 20 “ % From digitalisation to augmented reality

p - 1Va o

E-GNSS: Status, Implementation Plan & Current
Services

/ Market and Technology Trends in Surveying

European GNSS for Surveying

»
Update on GSA Activities

IHI E @ Platinum Sponsaors:
il @esri  ©Trimble



FIG WORKING WEEK 2017

Surveying the world of tomorrow - Helsinki Finland 29 May - 2 June 2017

From digitalisation tc augmented reality

Overview of signals
Open service | Commercial service / E6 ranging

B o
Service Signal Spreading code | Data

Unencrypted

OS single frequency

Unencrypted
OS double frequency

Unencrypted Yes I/Nav

triple frequency

Unencrypted Yes F/Nav

Unencrypted TBC Yes C/Nav

Encrypted TBC

ity

CS Authentication [ CS High Accuracy
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From digitalisation tc augmented reality

Galileo Open Service: Key points

B
Advantages of Galileo OS Easier mitigation of multipath errors
E1/E5 bands —)
(some of them starting with Initial Services)

Higher SNR (signal-to-noise ratio)

Multi GNSS : provides additional advantages

Increase availability, continuity
and reliability

Improved geometry

Better results in harsh environement
(urban canyons, tree canopy, etc.)

OS-NMA: spoofing detection
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Galileo Commercial Service: Key points

Advantages of Galileo CS-HA

High Accuracy (CS-HA): receiver positioning accuracy with
an error below one decimetre

Broadcast external data in real time across the globe (PPP
— Precise Point Positioning) via Galileo E6 without the
need for an additional communication channel

Does not require proximity to base stations to access
corrections

Triple frequency to further reduce convergence time

Improved line-of-sight and better coverage at high
latitudes
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From digitalisation toc augmented reality

Three main pillars towards E-GNSS adoption
The bhigger picture

DOWNSTREAM VALUE CHAIN
MARKET et ¥ oa” Y tonmet Contenta ) Service
SEGMENTS the market Providers EERNaL Apps providers
(@ S W 3 gy B
Understand market Stimulate Support EU
and user needs and DEMAND & COMPETITIVE
m satisfaction ADOPTION | OFFER :
0060000 - EGNSS added Value of Services and
“ GNS?M{\RKET RERDN. = Cooperate with receivers appl!cat!ons
* Roadmaps with
Agriculture stakeholders ~ ;
Survey'ng 2 » Support EC policies
i
Mapping @ Fundamen
Timing &
Synchronization tsor Funldamental
; : Elements
v

E-GNSS USER ADOPTION
EU PUBLIC BENEFITS
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Mr '1

reality
A full analysis of GNSS receiver capabilities is
available in the GSA’s Technology Report

* s 2016

GNSS USER
TECHNOLOGY

REPORT

An in-depth analysis of 3 GNSS
Macrosegments :

HTTP; //BIT.LY/2CGARXF

*  MASS MARKET SOLUTIONS
L W

MARKET REPORT «  TRANSPORT SAFETY AND

LIABILITY-CRITICAL SOLUTIONS

« HIGH PRECISION, TIMING AND
ASSET MANAGEMENT
SOLUTIONS
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The GSA’s funding mechanisms promote the
development of Galileo compatible solutions

Fundamental
Elements

Aims to foster adoption of Galileo and
EGNOS mostly 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. The objective
is to achieve products that address
user needs in priority market

segments i non—PRS

e75.5M f
projects

http://www.gsa.europa.eu/r-d/gnss-r-d-programmes
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f 2016 winner has been announced in Intergeo in Hamburg in \
October 2016

Cecile Deprez, PhD student at the University of Liege in

Belgium, proposed an idea potentially bringing considerably

higher precision to mass-market applications, relying on

Google’s provision of access to GNSS raw measurements for

Qndroid users by using of Galileo E5.

H &

2017 edition open

Deadline: 07 August 2017
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Linking space to user needs

How to get in touch:

M GSA Newsletter u GNSS YouTube Channel
GSA Twitter - @EU GNSS e European GNSS Agency LinkedIn Page
EGNOS Twitter - @EGNOSPortal I n GNSS Market, Research & Development

f GNSS Facebook page \55’ GNSS Slideshare Page (presentations)

H www.GSA.europa.eu
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https://twitter.com/EGNOSPortal/
https://twitter.com/EGNOSPortal/
https://twitter.com/EGNOSPortal/
https://twitter.com/EGNOSPortal/
https://twitter.com/EGNOSPortal/
https://www.facebook.com/EuropeanGnssAgency/
https://www.youtube.com/user/egnos1
https://www.linkedin.com/groups/6957128
https://www.gsa.europa.eu/subscribe-gsa-today
http://www.slideshare.net/EU_GNSS
http://www.slideshare.net/EU_GNSS
http://www.slideshare.net/EU_GNSS
http://www.slideshare.net/EU_GNSS
https://www.linkedin.com/company/european-gnss-agency
http://www.gsa.europa.eu/
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Thank you!

reinhard.blasi@qgsa.europa.eu
alina.hriscu@qgsa.europa.eu
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