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CHARACTERISATION AUTOMATION

GNSS WILL BE A CRUCIAL SENSOR IN THE AUTOMATED WORLD

Whilstautomation may seer ke a new phenomenon, it has along history; indee the concept of an automaton and even the word el rignated in ancient Greece. Automation dealswith

lie,ridding mankind of difficult, dangerous, or tedious tasks. Today we are entering a new era where automation will not only take on simple tasks performed in a well- defined context,but il
be applied to increasingly complex tasks performed in a changing environment, including ‘safety-of-life’ appli such , cars or flying taxis.
Automatic controllers need system state/output information available from different sensors to provide commands to actuators, which act upon the system to drive it towards s desired state.
GNSS will be a crucial sensor in the rid, whether for sensors, as the primary positioning sensor for automated transport, or as a tool to calibrate other data sources.
GNSS will be a known quantity in an increasingly complex world of sensors and processing.

THE EVOLUTION OF AUTOMATION

Maritime
Production line Advanced driver Autonomous Level 4 self-driving Level 5 self-driving
automation aids Surface Ships vehicles vehicles®

Control theory. Autopilots utomated Fully automated

5 fic drone traffic -

1 management management, (4] g~
== [
Key performance requirements Assurance demanded

To deliver the reqmved sa(ely intagrity —detecing and slerting 3 ystem s falled tomestthe Inegrity sl wil ot alow automation tobe reaised ar more specifical, to be pproved For
h that, the in terms of d time must be assured, This means dealing with
thiswillnot be suffcient;  ully sef-driving eh\de!yp\(s\ly cannot abandonits procedure (eg.a  both unintended and malicious interference to ensure security (especially cybersecurity) as well

planelanding) when a faultis detected, rather th
measures to minimize the overall impact on safety. Parameters such as continuity play a role in
ensuring that performance is still met for the complete duration required by the application. This
must be the case even in the presence of interference or spoofing; this is referred to as robust-
ness. In future, the user experience will need to provide seamless performance during transition
between environments (such as leaving a tunnel)

as safety in the context of an overall solution.

Discussing the case of a marine system responding to a spoofing attack, it has been stated that
"the appropriate figure of merit is the Integrity Risk (IR}, .. the probability of the ship's position
error exceeding a given alert limit, without raising an alarm’”

This statement equally applies to other contexts. Approaches to solving this problem focus on
processing independent data from different and redundant sources to form-fused PVT solutions,
and on evaluating the level of trust which may be placed on them, combined with some external
knowledge (for example map data and historical data).

‘The next most important parameter is availability. To succeed, automated systems must match
or exceed the capability or performance of existing systems. If there are limits on when or where
a system can function this would not be achieved.

Finally, high accuracy is required in most automation apph(z(\cns For example in the case of an

,itis not sufficient is onasthe lane t occupies
must also be known.

T F h all scenarios)

Timing’ ION GNSS17-0213
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IVS Tomorrow
In the future the IVS will support
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IVS Today
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2D

4D

ACl

ACID

AD
ADAPT
ADS-B
ADAS
AEC

AEF

Al

AIS
AIS-MOB
AIS-SART
AML
ANSP
AOPA
APAC

AR
ARAIM

ATM

ATO

ATP

AU
A-SMGCS

A-PNT

BA

BIM
BIMCO

CA

CAD
CAGR
CANSO
CAP

CATL I, I

CBA
CCAM
CER

Cl
CIRM
CNs

BN FREEED—&

Two Dimensional

Three Dimensional

Four Dimensional

Airports Council International

Aircraft Identification

Autonomous Driving

Agricultural Data Application Programming Toolkit
Automatic Depended Surveillance - Broadcast
Advanced Driver Assistance System
Architecture, engineering and construction
Agricultural Industry Electronics Foundation
Artificial Intelligence

Automatic Identification System

AIS Man Overboard

AlS Search and Rescue Transmitter

Advanced Mobile Location

Air Navigation Service Provider

Aircraft Owners and Pilots Association
Asia-Pacific

Augmented Reality

Advanced Receiver Autonomous Integrity
Monitoring

Air Traffic Management

Automatic Train Operation

Automatic Train Protection

Airspace User

Advanced-Surface Movement Guidance and
Control System

Alternative Positioning, Navigation and Timing
Business Aviation

Building Information Modeling

Baltic and International Maritime Council
Commercial Aviation

Connected and Automated Driving
Compounded Annual Growth Rate

Civil Air Navigation Services Organisation
Common Agricultural Policy

ILS Categories for precision instrument approach
and landing

Cost Benefit Analysis

Cooperative, Connected and Automated Mobility
Community of European Railway and Infrastructure
Companies

Critical Infrastructure

Comité International Radio-Maritime
Communication, Navigation and Surveillance
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CORS

Continuously Operating Reference Stations

COSPAS-SARSAT Cosmicheskaya Sistyema Poiska Avariynich Sudow

COST
CPR
cs
DAS
DCN
DFMC
DGPS
DME
DT
EASA
EASE
EC
EDAS
EBAA
EFCA
EGNOS
EGNOSHA
EGNSS
EHA
ELT
EMPA
EMSA
EPIRB
ERA
ERA GLONASS
ERSAT GGC
ERTMS
ESA
ESPO
ESSP
ETCS
EU
EUROCAE
EU28
EVS
FAA
FAB
FAO
FCC
FOC
FP7

FSTD

- Search and Rescue Satellite-Aided Tracking
European Cooperation in Science and Technology
Cardiopulmonary Resuscitation

(Galileo) Commercial Service

Driver Advisory Systems

Digital Cellular Network

Dual Frequency Multi Constellation

Differential Global Positioning System

Distance Masuring Equipment

Digital Tachograph

European Aviation Safety Agency

Egnos sAvingS in agriculturE

European Commission

EGNOS Data Access Service

European Business Aviation Association
European Fisheries Control Agency

European Geostationary Navigation Overlay Service
EGNOS High Authority

European GNSS

European Helicopter Association

Emergency Locator Transmitter

European Maritime Pilot Association

European Maritime Safety Agency

Emergency Positioning Indication Radio Beacon
European Regions Airline Association

Accident Emergency Response System of GLONASS
ERSAT Galileo Game Changer

European Rail Traffic Management System
European Space Agency

European Sea Ports Organisation

European Satellite Provider

European Train Control System

European Union

European Organization for Civil Aviation Equipment
European Union (28 Member States)

Enhance Vision System

Federal Aviation Administration

Functional Airspace Block

Food and Agriculture Organisation

Federal Communications Commission

Freight Operating Company

7 Framework Programme for Research and
Technological Development

Flight Simulation Training Devices

GA
GADSS
GAGAN
GAMA
GANP
GARISS
GAST
GAUSS
GBAS
GEO
GEOSAR
GIS
GLONASS

GNSS
GPS
GSA
GSC
GSM
GSO
H2020
HAS
HEMS
HEO
HP
IACA
IAPH
IALA

IATA
ICAO
ICG

ICS
IFR
ILS
IMO
IMPA
INS
loT
oV
IPCC
IR
IRAP
IRE

General Aviation

Global Aeronautical Distress Safety Systems
GPS Aided Geo Augmented Navigation
General Aviation Manufacturers Association
Global Air Navigation Plan

GPS and Galileo Receiver for the ISS

GBAS Approach Service Type
Galileo-EGNOS

Ground Based Augmentation System
Geostationary Earth Orbit

Geostationary Search and Rescue
Geographic Information System

Russian GLObalnaya NAvigatsionnaya
Sputnikovaya Sistema (Global Navigation
Satellite System)

Global Navigation Satellite System

Global Positioning System

European GNSS Agency

European GNSS Service Centre

Global System for Mobile Communications
Geosynchronous Orbit

Horizon 2020

High Accuracy Service

Helicopter Emergency Service

High Elliptical Orbit

High Precision

International Air Carrier

International Association of Ports and Harbours
International Association of Marine Aids to
Navigation and Lighthouse Authorities
International Air Transport Association
International Civil Aviation Organisation
International Committee on Global Navigation
Satellite Systems

International Chamber of Shipping
Instrument Flight Rules

Instrument Landing System

International Maritime Organisation
International Maritime Pilot Association
Inertial Navigation System

Internet of Things

In-Orbit Validation

Intergovernmental Panel on Climate Change
Implementing Rule

International Road Assessment Programme
Instrument Runway End
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IRNSS
ITS
ITU
Vs
ww
JAD
JRC
JRCC
LBS
LDACS

LEO
LEOSAR
LiDAR
LPIS
LPV
LRIT
LTE
MAAS
MASS
MEOLUT
MEOSAR
MiFID
MF
MON
MR
MSAS
NA

NDB
NDVI
NFC
OBU
OEM

oS
OS-NMA
PBN
PinS
PLB
PMR
PMU
PBN
PND
PNT
PPP
PPU

Indian Regional Navigation Satellite System
Intelligent Transport System

International Telecommunication Union
In-Vehicle System

Inland Waterways

Jamming Attack Detection

Joint Research Centre

Joint Rescue Coordination Centres

Location Based Service

L-band Digital Aeronautical Communications
System

Low Earth Orbit

Low-Earth Orbiting Search and Rescue

Light Detection and Ranging

Land Parcel Identification System

Localizer Performance with Vertical guidance
Long Range Identification and Tracking System
Long-Term Evolution, commonly known as 4G LTE
Mobility As A Service

Maritime Autonomous Surface Ships

Medium Earth Orbit Local User Terminal
Medium Earth Orbit Search and Rescue satellites
Markets in Financial Instruments Directive
Medium Frequency

Minimum Operational Network

Mixed Reality

Multi-functional Satellite Augmentation System
North America

Non-Directional Beacon

Normalized Difference Vegetation Index
Near-Field Communication

On-Board Unit

Original Equipment Manufacturer (as used in
Automotive domain)

(Galileo) Open Service

Open Service Navigation Message Authentication
Performance Based Navigation

Point in Space

Personal Location Beacon

Professional Mobile Radio

Phasor Measurement Unit

Performance Based Navigation

Portable Navigation Device

Position, Navigation, Timing

Precise Point Positioning

Portable Pilot Unit

PRN
PRS
PSAP
PSTN
PTC
PMR
PMU
PBN
PND
PNT
PPP
PPU
PRN
PRS
PSAP
PSTN
PTC
PTP
PVT
QZss
RLS
RNAV
RNP
ROSCO
RPAS
RTCM
RTK
RUC
R&D
SAD
SAR
SARP
SATCOM
SBAS
SCaN
SDCM

SDGs
SDM
SIA

SID
Sis
SLAM
SME
SMsS

Pseudorandom Noise

Public Regulated Service

Public Safety Answering Points

Public Switched Telephone Network
Positive Train Control

Professional Mobile Radio

Phasor Measurement Unit

Performance Based Navigation
Portable Navigation Device

Position, Navigation, Timing

Precise Point Positioning

Portable Pilot Unit

Pseudorandom Noise

Public Regulated Service

Public Safety Answering Points

Public Switched Telephone Network
Positive Train Control

Precise Time Protocol

Position, Velocity, Timing

Quasi-Zenith Satellite System

Return Link Service

aRea NAVigation

Required Navigation Performance
Rolling Stock Operating Company
Remotely Piloted Aircraft Systems (drones)
Radio Technical Commission for Maritime Services
Real Time Kinematic

Road User Charging

Research and Development

Spoofing Attack Detection

Search and Rescue

Standards and Recommended Practices
Satellite Communications

Space Based Augmentation System
Space Communications and Navigation
The System for Differential Corrections and
Monitoring

Sustainable Development Goal

SESAR Deployment Manager

System for vehicle infrastructure Interaction Assets
health status monitoring

Standard Instrument Departure

Signal In Space

Simultaneous Location And Mapping
Small and Medium-sized Enterprises
Short Message Service

SNAS
SNI
SoL
SOLAS
SORA
SPI

SSR
SSV
STAR
STL
SVS
T&S
TaaS
TOC
TOS
TTFF
UAV
ucp
UNCTAD

UNOOSA
UsCG
UTC
UTM
VMPS
VMS
VHF
VOR
VR
VRT
VTS
WAAS
WI-FI

WWRNS
XR

Satellite Navigation Augmentation System
Simultaneous Non-Interfering

Safety of Life

International Convention for the Safety of Life at Sea
Specific Operations Risk Assessment
Surveillance Performance and Interoperability
requirements

Secondary Surveillance Radars

Space Service Volume

Standard Terminal Arrival Route

Satellite Time and Location

Synthetic Vision Systems

Timing and Synchronisation

Time as a Service

Train Operating Company

Terminal Operating System

Time To First Fix

Unmanned Aerial Vehicle

User Consultation Platform

United Nations Conference on Trade and
Development

United Nations Office for Outer Space Affairs
United States Coast Guard

Coordinated Universal Time

Unmanned Aircraft Systems Traffic Management
Vehicle Motions and Positioning Sensor
Vessel Monitoring System

Very High Frequency

VHF-Omnidirectional Range

Virtual Reality

Variable Rate Technology

Vessel Traffic Services

Wide Area Augmentation System

Wireless Fidelity. Wireless communication
protocols

World-Wide Radio Navigation System
Extended Reality

GNSSHIIZLR—K 2019 %65

109



110

T | EEICOWVWT

MEx4 : BEEZICDWLT

BUNEER

L FUNZEB A (EC) 1& U F 2B CHNEEMETOYS L, Galileo
European SELVEGNOSHOEEAIBH L TVET,
Commission

TAVSLICRIDETENESDERE,
TOUSLICEESZIRNTOEB ORI ZEE T2,

o BHCEUNGNSSHERS BN F BB ORI TEE L 2RV ZBRREICHE] T B0

« EUMERE.MNES. BLUMMNESEERADOTOTSLAICET BB EDER.

GalileoB LTUVEGNOS A F LIS TR TEMES ICL>TERRMBINTUVET,

CDOLR—bDIERICZ RAEZEE WTE W FEE DR IS L E T,
« WAYIL—2
« Evenflowd>%ILT1>4

o NUAX

s OVF>ITO/ZUX
- FDC

« IFSTTAR

GNSSHHEL K —k | 2019 %62

BRN A 2 T (GSA)

GSADESIE A —H—ADX)y b EEERR CHRFNOE =D S FRNE
BOERZETR—ELEINGNSSIREICH T 2 REDINBZER T ST

GSA =

F—OY/NDGNSSH—EREA VTSRSV FvERENICHELBD S A —DZ—XUIRLICHIG T —EXZRAB L
UEMELLETS,

- BLEANMROBVWAETLI-—Y-0ERERIITIaREOY —EXDRMEEELET,
o TIBOMEBEERENEHFNTHRNAT TV —a  (IfiEY — R LU0 —FTo/O00 -zl LTI —0Ov/ D

GNSSDFELBIRADER Z(RIET DL IICHBIMNTET
RINDGNSSH —ERBLERNBENICRETREN DTV ERARETH B EZRELET,



11— —=——XICFEZ)>D!

https://twitter.com/EU_GNSS

https://www.gsa.europa.eu/subscribe-our-newsletter https://twitter.com/egnosportal

https://www.facebook.com/EuropeanGnssAgency '@. https://www.instagram.com/space4eul

https://www.linkedin.com/company/european-gnss-agency/ https://www.youtube.com/user/egnosi

o https://www.slideshare.net/EU _GNSS - https://www.gsa.europa.eul

3



GSADFRE T HRFE
GNSSHHB LR — 3 RO L& B L SMEHI LT IBRR L RITEEH ORRTY.

o A—H—UNJa—F—UISEDTET MEBRELOBRZEEL. - ERODTI+—T L%
HEEL ML 2 —XZ2HEL M EBREOREEZTMT 5 ICKD.GNSSI—H— JI FEZ.
HFR, ZOMDETERTIE I A FORERFREEETAHET,

+ GNSST15 E KM DEAR {IREDIER. R AN—REDEHHRIE. T VI EFIRICL B AL
BRETIHEIANTEDFROFREBRZTFTRILE Yo GNSSH TR —LERDHIHZ S T DD
BINDGNSSTOT S L LAFRD S+ A DERERE D AR DB 28R L £ 90 5L TEGNSS
RIZEDEH

« TIHERES L CHEBOFZRFRE L EBICEGNSSTIFHIR B RE L UREL EIME BE B
EER HKECAEICE T BEGNOSOERAZIREL £ INTDOEI A FTGalileoZEX DAL e
DHISZDE R TV Ty N REE ELUVT/NA AN TOEGNSSOREZRELE T T—02avT
ETRAEDORME, EUVERXDE SR RABREHENZYR—ELES

« FPTEELUH20207 0035 LADGNSS 7 FUr—> 3> 8L UH —ERICBETBEUNE IR HE T BR&D
ZEELEIE-GNSSTTU T —>3>D2400T EZ2 S L E-GNSSOIRAH S VEUER DifFE I DfE
ReERALFEY, 86DEM. 20600 T~ 31 7 23045 F/FIR-L DZLDFERIMESNTVE T,

+ EUD'ESIRMIBONSSTFY Tty b REH. 7T T OMRREEZEE TS CNSDRKREREIN

TOEIAVEDIV R —F—ICRELIFESSORROI—H —D=—XZiiic g LSICHE SN
B & AL /FETEUERZ Y R— 33 2BHELET

MM BETr FHEZI-F-0--AKYYILET,

market@gsa.eu ropa.eu © 2019 European GNSS Agency
Www.gsa.europa.eu E{EHEXE : COBRIE BMAIMEERFT GSA HERINTUVSIHBE BT

European .
P BEITTETFILBLATZIHEIF. GSADTTTH T~ (www.gsa.europa.eu)

Global Navigation

Satellite Systems , @EU_GNSS ICU> LTV NIEEWTY,
Agency ‘ @EGNOSPortal

o

978-92-9206-047-3
Facebook.com/EuropeanGnssAgency TS-AB-19-001-JA-N





