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PNT and Mobility

* 1996: the first in-vehicle navigation system
approaches the Austrian market (TMC services provide
traffic information services)

e 2006: first smartphones are available (location-based

services, first multimodal traveller information Rising

services) requirements
 2020: first connected vehicles are commercially on positioning

available and exchange data (starting point is data (accuracy)

exchange with the infrastructure operator) navigation
(lane-accuracy)

and timing (sync
components)

e 202x: first automated vehicle is in permanent
operation
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Digital Transport Infrastructure - components

Interoperable, modular, scaleable,

safe, redundant, adaptable Governance structures
Data protection

Security (NIS)
Data Access & Sharing ITS Directive
Data Quality
Trust (encryption)

New functions 4

Analytics
Data, interfaces Legal and
and preparation organizational
systems framework

. Sensors and networking
Planning Infastructure based sensors

Constrgction LAN and WLAN (e.g. ITS-G5)
Ope.zratlon Physical infrastructure Mobile networks
Maintenance PNT (space technologies)

© ITS Austria
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"= Federal Ministry
Republic of Austria
Clim

ion, Enviranment
¢ ility,
Innovation and Technology

Action Plan Digital Transformation
in Mobility (AP-DTM)

A strategy for the implementation of the Mobility Master i
Plan 2030 in the digital sector k

Ensuring
legal framework

Data
Integrated -

mob_illty interfaces
services

of mobility Servicg 5

Integrated Implementing

. European require-

Ll ments and helping
management to shapo thom

\nput for the phnmﬂg

© BMK
https://www.bmk.gv.at/en/topics/mobility/alternative transport/its.html
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Data and interfaces

Optimal use of mobility data

* Ensuring the provision of basic data relevant to Action Plan Digital Transformation
. ~ in Mobility (AP-DTM)
m O b I I Ity % A strategy for the implementation of the Mobility Master
4 Plan 2030 in the digital sector l- N

e Using data to build evidence
* Designing the National Mobility Data Space

* Cross-sector strategy on digitalisation and data
spaces
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Data and Interfaces — National Access Point

* Based on the European ITS Directive AustriaTech operates one National Access Point
to mobility relevant data (www.mobilitydata.gv.at)

e EU-wide harmonisation within NAPCORE

. . Provides information about Prov des a descriptive List about ]
° Standa rdlsed meta_d ata mobllltyDCAT_AP owneddutu[Hetqdutu] e:lstlng data in Austrio
* 94 datasets NATIONAL ACCESS POINT

data director
* 36 data holders (public and private) |

DATA PROVIDER _ SERVICE PROVIDER

public and private notronuL and international
Exchange |
napCore Controct/Services/Data
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Data and Interfaces — Graph Integration Platform (GIP)

GIP,at

Already in 2008 Austrian administrations and infrastructure operators started to
setup an Austrian-wide multimodal transport graph

Constantly updated in a decentralised structure

GIP data is available as Open
Government Data (OGD)

enables a nationwide supply of
high-quality transport services

Forms basis for innovative
future services

© OVDAT
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Data and Interfaces — Echtzeit Verkehrsinformation Straf3e

(EVIS)

* Since 2022 a permanent cooperation (counties, cities, ASFINAG, auto touring club,
ministries) operates one Austrian wide real-time traffic situation information system

e EVIS AT provides information on
* planned events
e unplanned events
e actual traffic state
* prognosis
* Floating-Car-Data (FCD)
 traffic regulations

F:- EVIS AT i A —= © EVIS AT

.......................................
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Data and Interfaces — Echtzeit Verkehrsinformation Straf3e

(EVIS)

* Since 2022 a permanent cooperation (counties, cities, ASFINAG, auto touring club,
ministries) operates one Austrian wide real-time traffic situation information system

e EVIS AT provides information on

planned events AT ANONSP .\ b A\
unplanned events How will satellite services improve data quality as
well as completeness (e.g. traffic state)?

actual traffic state _ . -
<=5

prognosis
Floating-Car-Data (FCD)
traffic regulations

© EVIS AT

.......................................
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Integrated Mobility Services

Making the sustainable mobility services more

r iv —en lin inte rated mOblllt Action Plan Digital Transformation
att a!ct e to use — enabling g y In Mabllity (AP.DTM)
Se erceS WA A strategy for the implementation of the Mobility Master

y  Plan 2030 in the digital sector ( ¥

* Simplifying access to sustainable mobility services
for users

e Establishing national profiles for data and service
interfaces
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Integrated Mobility Services

Since 2015 one multimodal
traveller information service
(white label) as basis for several
end-user information services —
Travel Information Austria (VAO) —
is operative

>
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< Monitor  Ubersicht v &
Abfahrten Ankiinfte

(® KoppstraBe/Panikengasse, Wien 77

Mo. 22.09.2014

ino' ) [l - Wien Gersthof, Walliostc
in2' ) [[El - Wien Westbahnhof S+U

ing W - Wien Baumgartner Hohe
ine' @ [0 - Wien Gersthol, Wallidstc
in7 W - Wien Baumgartner Hohe

ing' ) [l - Wien Westbahnhof S+U

in12 ) [l - Wien Gersthof, WallriBstr.

in13 M MM - wien Westbahnhof S+U

MMMMMM

= |

~

Service Interface

éﬁéﬁ&héﬁéﬁ

ASFINAG OAMTC ASFINAG ARGE OW

v W
o POIs (all
Verkehrs- e
meldungen =

traffic messages

traffic situation

time tables, monitors

© Verkehrsauskunft Osterreich
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< Details Karte < Monitor  Ubersicht v &

Integrated Mobility Services

vvvvvvvv
K

Westbahnhof, Wien 403mYy v

Since 2015 one multimodal ERoZomEann
=E = B

traveller information service 3o s
(white label) as basis for several G i)

=]
A

CULRINSIGNOlY «  pNT will improve service quality across Austria
HEVEROdinE (incl. inner-cities, underground, valleys)
IR ISIEIC /=B © PNT might provide an additional data layer

and in parallel enable new end-user services

/\ ] Message bus
p NN N NN : ;
ﬂ s e S S T AR SV
8 ASFINAG OAMTC Lander ASFINAG ARGE OW Verkehrs- Jelk
meldungen partners)
traffic messages traffic situation time tables, monitors

© Verkehrsauskunft Osterreich
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Integrated Traffic Management

Making transport fit for the future — integrated
traffic management

* Integrated traffic information and integrated traffic
management

* C-ITS implementation as a contribution to a
sustainable and safe mobility system

* Using the digital transformation for climate and
environmentally friendly traffic management

29TH JANUARY 2025 PNT MEETS MOBILITY - MOBILITY LANDSCAPE AUSTRIA
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4 Plan 2030 in the digital sector

Action Plan Digital Transformation
in Mobility (AP-DTM)

A strategy for the implementation of the Mobility Master
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Integrated Traffic Management — C-ITS

e C-ITS services are operative in Austria (ASFINAG, Graz, Klagenfurt, Salzburg, Vienna)
and serving approx. 1.5 M equipped vehicles

(( D(( )
i ITS-G5/802.11p Short Range
_— Communication
/ TTe-s - VAN
~h
Roadside @
Units >
.\ca\\o ““K Y ‘\ complement
Traffic Management \ Gommu“ TS-G5/802.11p " cach ather
ge . ckion?d ;
and Information _‘_d“-ec
ays
w @ ((9)
N é 4
(}' C-ROADS 3G 4G 5G Long Range
Cloud Cellular Communication
Services Network
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Integrated Traffic Management — C-ITS

Road Works Warning (RWW) | | | 2020|

Lane closure (and other restrictions) (RWW-LC) | IR
Road Glosure (RWW-RC) S
Road Works Mobile (RWW-RM) T

Winter Maintenance (RWW-WM)

Hazardous Locations Notification (HLN) 2020

Stationary vehicie (HLN-SV) w0000
Emergency or Rescue/Recovery Vehicle in Intervention (HLN-ERVI) NN D
Emergency or Priorized Vehicle Approaching (HLN-EPVA) I I
Accident Zone (HLN-AZ)

Traffic Jam Ahead (HLN-TJA)

Weather Condition Warning (HLN-WCW)
Temporarily slippery road (HLN-TSR)
Animal or person on the road (HLN-APR)
Obstacle on the road (HLN-OR)

Alert Wrong Way Driving (HLN-AWWD)

Railway Level Crossing (HLN-RLX)

Unsecured Blockage of a Road (HLN-UBR)
Public Transport Vehicle Crossing (HLN-PTVC)
Public Transport Vehicle at a Stop (HLN-PTVS)

[1 Use case specified
I Fublished in a C-ROADS Profile - Validated and Ready to Market — Infrastructure operation starting
I  Operational on both sides - Trust between Infrastructure and vehicles (OEM vehicles or special fleet)

29TH JANUARY 2025
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Signalized Intersections (Sl)

2020

Signal Phase and Timing Information (SI-SPTI) IR
Green Light Optimal Speed Advisory (S-GLOSA) _| I
Imminent Signal Violation Warning (SI-ISVW) I —
Traffic Light Prioritisation (SI-TLP) * -
Emergency Vehicle Priority (SI-EVF) * I
Public Transport — Restricted Access :_

S
N
o

In-Vehicle Signage (IVS)

Traffic Signs (IVS-TS)
Free Text (IVS-FT)

Parking Information [ |
Toll Station Approaching / Crossing [— 0000000 |
Smart Routing (— 00 000000 |
Route Advice (— 000000000 |
Hard Shoulder Running [
Automated Vehicle Guidance (AVG) 2020

SAE Level Guidance (AVG-SAELG) [ |
Platoon Support Information (AVG-PSI) [— 0000000000000 |
Vehicle Distance Information [ |_
Vehicle Speed Information [ |
Collective Perception (CP) 2020

Collective Perception on Highways I |
Collective Perception on Urban Intersections [ |
Probe Vehicle Data (PVD) 2020

I
T I —

© C-Roads

Vehicle Data Collection (PVD-VDC)*
Event Data Collection (PVD-EDC)~
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Integrated Traffic Management — C-ITS

Road Works Warning (RWW) | | | 2020 Signalized Intersections (Sl) 202C

Lane closure (and ofner restrictions) (RWW-LC) Signal Phase and Timing Information (SI-SPTI) | IR .
Road Closure (RWW-RC) m Green Light Optimal Speed Advisory (S-GLOSA) | I .
Road Works Mobile (RWW-RM) m Imminent Signal Violation Warning (SI-1svv) ) I
Winter Maintenance (RWW-WM)

Hazardous Locations Notification (HLN) P NT Wi I I im p rove the Se rVice q ua I ity: |:|_

Stationary vehicle (HLN-SV) o go .
Emergency or Rescue/Recovery Vehicle in Intervention (HLN-ER] e La n e S p e c Ifl c se rVI ce s

Emergency or Priontized Vehicle Approaching (HLN-EFVA)

Accdent Zone (HLIAD Need to operate along the whole infrastructure

Traffic Jam Ahead (HLN-TJA)

o (incl. tunnels, narrow streets)

Animal or person on the road (HLN-APR) - . -
Time synchronisation of components
Collective Perception (e.g. tunnels, junctions)

Obstacle on the road (HLN-OR)
Alert Wrong Way Driving (HLN-AWWD)

Railway Level Crossing (HLN-RLX)

Unsecured Blockage of a Road (HLN-UBR)
Public Transport Vehicle Crossing (HLN-PTVC)
Public Transport Vehicle at a Stop (HLN-PTVS)

and in parallel contribute to trust

[1 Use case specified

I Fublished in a C-ROADS Profile - Validated and Ready to Market — Infrastructure operation starting Probe Vehicle Data (PVD) 2020

M  Crerstionai on boih sides - Trust between Infrasiructure and vehicles (OEM vehicies or special fleet) Vehicle Data Collection (PVD-VDC)* —
Event Data Collection (PVD-EDC) * 1
© C-Roads
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Integrated Traffic Management — C-ITS service examples

= {21 C-ITS-Monitor

T showRSUs W

29TH JANUARY 2025

S c-ROADS e = 121 cATS-Monito
(5 Shonns e, w nitor

% i
u show REUs wil)

™ c-RO H
 reres s

7 .

B PassengerCar
B B
B Specialvehice

| SAEM {orde-Siloskr)
B Frionity Request

I % Priority Canceliaton
@ Uninown

EE T n———
B Granied
T B Repcted
T i B o response

O

PNT MEETS MOBILITY - MOBILITY LANDSCAPE AUSTRIA

© Salzburg Research
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Integrated Traffic Management - CCAM

e AustriaTech is the Austrian Contact Point Automated
Mobility

*  We expect that C-ITS will form one technical basis for
enabling CCAM services in Austria

connected
automated
driving.eu

[ ]
austriatech A L F_ L 3 I:]
»» contact point @ Digil‘rqns T,

automated
mobility

29TH JANUARY 2025 PNT MEETS MOBILITY - MOBILITY LANDSCAPE AUSTRIA
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> Aufr.omatisierte Mobilitat
in Osterreich

Monitoringbericht 2023

April 202

austriatech
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CCAM in Austria

* Active test permits 2024 e Test regions ALP.Lab and Digitrans and
test vehicles TORUS & eVAN

Linz-Pichling

°
Lﬁ

N.— Graz

Automated minibus Graz-Umgebung | gl

Motorway pilot with

-~ Klagenfurt
automated lane change

2 Automated vehicle for
=N passenger transport
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CCAM in Austria — recent initiatives and projects

e Strategic Alliance Automated Mobility (“Strategische Allianz Automatisierte
Mobilitat”)
*  Stakeholder network and a cooperation structure with stakeholders from industry, research
and the public sector on the topic of automated mobility in Austria

e Common vision: 1) the best possible use of automated mobility in Austria and 2) to achieve
Austria's technological leadership

* main pillars: strategic alignment, knowledge transfer and competence building, participation in 4
committees and other platforms, networking and matchmaking

2023 2024 2025
Start of initiative by > Several workshops on use cases, horizonal topics along > Further establishment (managed
BMK and AustriaTech implementation, international knowledge transfer, research priorities by consortium led by biz-up)

* auto.Ready

*  centralised support for stakeholders and the public sector in the form of a Readiness Framework for Automated
Mobility in Austria

*  Coordinated and defined focus-use cases for Austria
*  Survey, analysis and evaluation tools + monitoring and evaluation system
* Identified competencies and technical requirements for the public sector
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Integrated Traffic Management - CCAM

Dynamic Lane Assignment

Beas

ic Traffic @ [ —
Control Orsu —Ed
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]

S Trafiic @

' neres Orsu @ Automated
Vehicles ONLY

Automated €
Conventional

Roadworks zones

(ainiaininiy taisl e o

Moabile
Nk

~=go™

austriatech

Traffic
f ..  Management
e o
= =

Bottlenecks

’ B Traffic

“~ . Management

tﬁiﬁi Center

Control

o)
mOm

Dynamic Traffic
Y

a‘ Traffic
Cameras

4

L_; ac
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Integrated Traffic Management - CCAM

Dynamic Lane Assignment

= '&’“e

i ninistainlsl /e

Roadworks zones

Moabile
Nk

~=go™
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Automated € nj B
ntional i

Convention e Bt
i L= S

]
& Traffic @)
Cameras v @ Automated
Vehicles ONLY

Traffic
Management
ter

Bottlenecks

T

raffic

~ . Management

Current scenarios: e

* on a specific point/section

* Future scenarios: area wide

e

Dynamic Traffic
Control

i)
(m(m

&=

) (m
) (I

support?
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Austrian Expertise as part of European Cooperation

—

= <
- gt crocodile N/ 7S
,’ h comdon
TN Central European cross-
border cooperation for ITS

N
napcore ( » C-ROADS
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Conclusio

* PNT is an integrative part of the digital transformation in mobility and becomes even
more important in future.
* The combination of satellite navigation systems with various ground-based sensors
provides increasingly higher accuracy for navigation.
* These innovations are particularly important for new mobility applications but will
improve as well existing mobility applications:
e Improved data quality (completeness, accuracy)
* Enlarge service areas (e.g. towards peripheral and rural areas)

* Time sync (e.g. in the Edge) to support collective perception
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Thank you for your attention

Martin Bohm

martin.boehm@austriatech.at

Contact:

Raimundgasse 1/6 T: +43 12633 444
1020 Vienna, Austria office@austriatech.at
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