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ProPART Final Demo (Boras, Sweden)
e Flavio SBARDELLATI, European GNSS Agency




Galileo is enabled in the majority of cars
and consumer platforms

26 Satellites launched in 7 years! : 22 are fully operational

12 additional satellites under manufacturing
Galileo is operational since 3 years (Dec. 15, 2016)

~

+1,000 Mill. Galileo ' USEGALILEO.Eu
devices as of today
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Galileo services and roadmap

2005 | 2006 | 2007 | 2008 | 2009 | 2010

From
Baikonour

¢

I

"GIOVE-A"

2011 | 2012 | 2013 | 2014 [ 2015

From
Kourou

26 satellites already launched
22 operational for NAV
+1 operational for SAR
+2 under test

L

"GIOVE-B"

- +1 Spare

2015 | 2016

| 2017 | 2018

|
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Open Service (OS) and Authentication

* Free and Open Positioning Navigation & Timing (3 frequencies)

Public Regulated Service (PRS)

« Encrypted, more robust, unlimited & uninterrupted access

Search and Rescue (SAR) - contribution

* Forward link + acknowledgement "return link"

=l High Accuracy and Authentication

=S e

* Free High accuracy services + signal authentication services

L1(21/10/2011)

12 (12/10/2012)

L3 (22/08/2014)

L4 (27/03/2015)

L5 (11/09/2015)

L6(17/12/2015)

L7 (24/05/2016)

L8 (17/11/2016)

19 (12/12/2017)

L10
(25/07/2018)
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Driverless cars are becoming reality

Forecast on autonomous driving

adoptiont:

e 20% of new car sales in 2025
* 44 million vehicles by 2030

EXHIBIT 1| Many Consumers Are Open to Trying a Self-Driving Car

GLOBAL

CHINA

FRANCE

GERMANY

INDIA

JAPAN

NETHERLANDS

SINGAPORE

UNITED ARAB EMIRATES

UK

us

Sources: Consumer survey, Q3 2015; World Economic Forum; BCG analysis.

Note: Because of rounding, not

Question: How likely would you be to take a ride in a fully self-driving car? N = 5,635.
"Question: How likely would you be to take a ride in a partially self-driving car? N = 5,635.

58% SAY THEY WOULD TAKE A RIDE IN
A FULLY SELF-DRIVING CAR

Share of respondents (%)*

all percentages add up to 100.

1 Boston Consulting Group

(2015) Revolution in the

69% SAY THEY WOULD TAKE A RIDE IN

A PARTIALLY SELF-DRIVING CAR

Share of respondents (%)*

20

Driver's Seat: The Road to

Autonomous Vehicles

<@>E>  EYES ON

HANDS ON

Driver is continuously

Driver is continuously

AND lateral control

LEVEL

ol

OR lateral control

<>

[I‘I'l!l TEMPORARY
HANDS OFF

Driver has to monitor
the system at all times.

PARTIAL
AUTOMATION

Driver does not have to
monitor the system at all
times; must always be
in a position to resume
control

CONDITIONAL
AUTOMATION

NON-MONITORED DRIVING

~—~— EYVES OFF

My saes

Driver is not required
during defined use case

HIGH
AUTOMATION

FULL
AUTOMATION

VEHICLE ROLE

Mike Lemanski

Photo: Mike Lemanski / ZF TRW; Source: The Society of Automotive Engineers (SAE)



Galileo contribution to the
automated mobility challenge

©

oo
030
UBIQUITY

Seamless indoor and
outdoor positioning

ACCURACY

PNT data at decimetre
level, available “everywhere,

for everyone”

)

SECURITY
Robust and secure

positioning, including
data privacy

AUTOMATION AND
AMBIENT INTELLIGENCE

N

CONNECTIVITY
Exchange of data

with the infrastructd

and other users

>N

Multi-constellation &
Multi-frequency (E1/E5)
+ PPP / RTK techniques

/ Upcoming

High Accuracy service will bring a
decimeter level error:

based on the Galileo E6b signal

Positioning accuracy with decimeter level error (=20cm) depending on

user receiver, algorithms, environment...

((No need of proximity to base stations to access corrections))

GNSS User Technology Report | Issue 2, 2018
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Galileo contribution to the
automated mobility challenge

vy

oo
030

UBIQUITY
Seamless indoor and
@ outdoor positioning
ACCURACY @
PNT data at decimetre

level, available “everywhere, SECURITY
for everyone” Robust and secure
positioning, including
data privacy

AUTOMATION AND
AMBIENT INTELLIGENCE

N

CONNECTIVITY
Exchange of data

with the infrastructure

and other users

GNSS hybridization with other sensors

Y

Surround sensors

L) 03

Satellite navigation Inertial sensors

- e —_— =

Source: Bosch

GNSS User Technology Report | Issue 2, 2018
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Galileo contribution to the
automated mobility challenge

i;ﬁ:‘:ﬁ,ﬂ'ﬁﬁfﬂgmﬁ GNSS Integrity/High Accuracy corrections via 5G

ﬁ(tended automotive cellular connectivity landsca pe\
OEM and 3rd party -Backend(s) ~OEM-Backend™ = = == = = = = N
CUSTOMER to Infofainment  \mowsormss coms avtosioad ato) & e )
000 Communica(ti2§
m NB-oT/ /% : Precise x
LTE-M Crpens ositionin \\
OOO @ fﬁ / (5G%Tiies) e (- 93

e e e o o = -

/
L LTE-A o
UBIQUITY ® BONR)  Rond side ' ‘ BaNR) - = TLT':}
Seamless indoor and infrastructure YO 2= / ~ -~ 7 (SGNR) Base Stations as GNSS-
ot CONNECTIVITY | K | [Mwesiiclli® = rommwm) /-~ -~ -~ :
O Du‘td oor p'DSItI(}I"I | ng Exchange Gf data Sielggltat{:::::eltlgs:‘ths) """"""" \\ ~l_ o — _R_efire_nc_e ita_tlo_n P ’
with the infrastructure LTEV2
ACCURACY and other users
PNT data at decimetre
level, available “everywhere, SECURITY
for everyone” Robust and secure

positioning, including

data privacy Source: Deutsche Telekom

GNSS User Technology Report | Issue 2,2018 ——
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Galileo contribution to the
automated mobility challenge

JAMMING can lead to degradation or denial of service

AUTOMATION AND
AMBIENT INTELLIGENCE

oo
.t
UBIQUITY ®
Seamless indoor and CONNECTIVITY
@ outdoor positioning Exchange of data
with the infrastructure

and other users

)

SECURITY
Robust and secure
positioning, including
data privacy

ACCURACY
PNT data at decimetre
level, available “everywhere,
for everyone”

N —

ﬂF Interference (RFI) events are growing
{ - About 73.000 interferences have been identified and classified

- 23 countries around the globe

- Vast majority are unintentional

Mﬂ‘ "= \k
JLI W ’MI'\A'/“'

\‘)g /“'

GALILEO SOLUTION TO RFI:

% FREQUENCY DIVERSITY (E1, E5, E6)

v WIDE-BAND SIGNALS (ALTBOC)
v TECHNOLOGY DIVERSITY / SENSOR FUSION

\

STRIKE3

\GNSS User Technology Report | Issue 2, 2018
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Galileo contribution to the
automated mobility challenge

AUTOMATION AND
AMBIENT INTELLIGENCE

oo
.t
UBIQUITY ®
Seamless indoor and CONNECTIVITY
@ outdoor positioning Exchange of data
with the infrastructure

and other users

)

SECURITY
Robust and secure
positioning, including
data privacy

ACCURACY
PNT data at decimetre
level, available “everywhere,
for everyone”

SPOOFING is an emerging and more dangerous threat

Spooflng events are increasingly reported
- Motivation increasing
- Price decreasing

DEec 2015 - USA-MExico

JUNE 2017 - BLACK SEA

DHS: Drug Traffickers Are
Spoofing Border Drones

GALILEO SOLUTION TO SPOOFING:
v" NAVIGATION MESSAGE AUTHENTICATION
v SIGNAL AUTHENTICATION SERVICE

v TECHNOLOGY DIVERSITY / SENSOR FUSION

P—

GNSS UserTechnology Report | Issue 2, 2018

INDUSTRY VOICES

GPS Spoofing Mystery Affirms
Need for Protection




Galileo contribution to the
automated mobility challenge

oo
030
UBIQUITY

Seamless indoor and
outdoor positioning

©

ACCURACY
PNT data at decimetre

)

SECURITY
Robust and secure
positioning, including
data privacy

level, available “everywhere,
for everyone”

AUTOMATION AND
AMBIENT INTELLIGENCE

N

CONNECTIVITY
Exchange of data

with the infrastructure

and other users

SPOOFING is an emerging and more dangerous threat

ﬂoming soon!

Galileo Authentication capability will
mitigate spoofing attacks:

Galileo E1 Navigation Message Authentication
Galileo E6 Spreading Code Authentication

-

.

(@) UNECE

N

The UNECE World Forum for automotive regulations
declared the need of clear cybersecurity rules:

GNSS authenticated message is recommended

)

[~ GNSS User Technology Report | Issue 2, 2018
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Increasing automation level (co-)funded
by the GSA

) | 1 / o
& InDrive OVER 15M€

VAL
FCA COMMITTED TO DEVELOP 'lttt.
e @ = at's
AREL: I_ 3 GNSS DOWNSTREAM IN
I:E BASELAES
\ AUTONOMOUS MOBILITY
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GSA funding opportunities

Degy;:
Type of Indicative dline,
Action Topic budget Funding rate | Indirect costs
(EUR min)

EGNSS applications fostering 25% of the
1A green, safe and smart 10 70% total eligible
mobility (except for non- costs -
IA EGNSS applications fostering a profit Iegal 'exglljutfj(!(r)]ﬁ;racti THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION
digitisation entities, where .
EGNSS applications fostering arate OT oo C(g)sts of
IA- societal resilience and 4 applies) resources
protecting the environment made
available by
o _ 3"d parties
PCP EGNSS.a.ppllc.atlons for public 5 e Financial
authorities pilot
support to
3"d parties

*]A: activities aimed at producing plans and arrangements or designs for new, altered or improved products, processes or services.

12




Linking space to user needs

How to get in touch: 1 5

a

www.GSA.europa.eu

EGNQOS-portal.eu UseGalileo.eu
7 g G

The European GNSS Agency is hiring!

Apply today and help shape the
future of satellite navigation! .

>


http://www.gsa.europa.eu/
https://www.gsa.europa.eu/subscribe-gsa-today
http://www.gsc-europa.eu/
http://www.egnos-portal.eu/
https://www.facebook.com/EuropeanGnssAgency/
https://www.linkedin.com/company-beta/1597589/
https://twitter.com/eu_gnss
https://www.youtube.com/user/egnos1
https://www.slideshare.net/EU_GNSS
http://usegalileo.eu/EN/
https://www.instagram.com/space4eu/
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