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' 1_The Role and Need of
“. Digital Transport Infra

New Tools

New Demand

New Responsabilities

New Functions

New: what about the old stuff to leave behind?
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A European Mobility Vision...

Day 1 Day 2 Day 3 Day 4
Cooperation starts Automation starts Coordination starts Driverless world

.We coordinate

all manoevers”
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Hybrid 56 Hybrid 6G :
Connectivity connectivity -
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Most Roads Fully automated

.1 share where |l am .1 Share my .| share my Intentions”
and what | hear” perception data”
B

: Hybrid connectivity Hybrid includes 5G
™ (LTE + ITS G5)

Advanced Driver Some Roads

Assistance Systems human backup NO human backup

2019 > 2021 > 2023 > 2025 > 2030 > 2035 ’ 2040 > 2045

DTI > Connectivity

Source: European Comission



DTI - ITS Nationals Approach

Data trust
Quality

Sharing & Access
Analytics

10.JULI 2019

modular, adaptable, scaleable,
safe, redundant, interoperable

New Functionalities I

e S— e

Legal and
Organizational

Data, Interfaces
and Management DTI
Systems

Framework

Data Protection,
E-Privacy, NIS,
Roles &
Responsibilities

Sensors and Connectivity

$ ________________ T

C-ITS, 4G/56,
Galileo, ...

Physical Infrastructure

Life CycleMM
planning

austriatech

A digital transport
infrastructure (DTI) is
a transportation data

ecosystem
governed/enabled by
a set of institutional
policies and technical
standards

FOLIE 4



ARCADE

C |Tsc -: ?oa%st PDI Roadmap
i D"I'I Zcr'lc ! Focus: CCAM &Transition,
Actions Hes Frame & Link to EU projects

National Strategies &
Roadmaps
> Specific needs

H2020 projects (InfraMix, TransAid, Co-Exist; 5G...)
Test-Environments (Open Data Infrastructures)

Vehicle Data & Service
Eco-System (ADASIS,
TISA, SENSORIS,...)

Polis/Eurocities WG on PDI

Focus on Future Infra!

Invol t EU CCAM Platform i
nvoivemen WGs on Digital Infrastructure i scenarions and use
i cases
Reflection/ Legal / Data Access Frameworks ; > Communalities & focus
Frame PSI, NIS, NAPS, veee i K /
TN-ITS TM2.0 i National / local good
SFrateglc Maps, Road Operators Link DTI & TM : - practlce.
Alignment ans Service Providers Concept of Trusted : > Highlight solutions and
Services/Network i learning
CEDR 5GAA & EATA i
WG on CAD/PDI Role of mobile i
Look into ODDs/ISAD networks/5G !
Sector :
Platforms Smart Cities OADF | EU-US-JP Trilateral WG on CAD
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2_Beyond SAE LEVELS

Towards Safe and Sustainable Mobility

4th High Level Meeting on Automated & Connected
Mobility (Vienna 28/29 Nov 2018)

Common Questions

how to learn from trials
how to enable capacity building
how to manage from a policy’s perspective and

how to enter an active dialogue with the industry
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In Focus (1) —,,Digital Infrastructure & Connectivity”

Common standards for Definition of ODDs

operating CCAV

Identification of Digital Repository of
infrastructure needs and L{eEL[S

classification of ODDs

DRI ELETGC IR 1] B Roadmap for Physical &

digital Infrastructure

and interoperability for

automated systems

10.JULI 2019

V2X Communication (ITS-G5 & Hybrid

Update C-ITS Services with CCAD specific
requirements (CAM, IVi, ...)

ODDs (Operational Design Domains) and
ISAD (Infra Support Levels) are key

,Adressed layers” still unclear (SAE,
functions, or ,,behavioural competences”

?)

FOLIE 8



In Focus (2) — Data & Reporting

Harmonised testing and
comparable reports

Open access to test data
(for research and

development purposes)

Standards/obligations for

safety reports (Failures,
Disengagements)

10.JULI 2019

Standards to be set Single

European Platform

Obligations for testing

companies & projects

UN-ECE, common

methods and database

austriatech

Comparability of Methods, Tests
and Data —key for knowledge
exchange

Build upon existing references (e.g.
FESTA Handbook)

Data *Data (Develop, Test,
Validate, Operate)

European approach for
implementing, operating,
recording, analysing, and
comparing tests

FOLIES



3 _What, Who, Why?

Driving Forces
Main Actors

(Un-)specific Goals
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Strategies on DTI (AUT, GER, NOR, SWE, IRL, ROM, FIN)

K "
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ITS Action Plan/Strategy ITS Action Plans/Strategies still vague

Automated Driving Action ‘= .
: Plan/Strategy S Infra for CCAM as a Driver
|
infrastructure Development -
8 Plan
l
5G Action Plan/Strategy Telco’s Role & Cooperation still vague

NE— 30—

Gallileo/GNSS Application
Plans

Smart City Strategies
/SUMPs...

BIUELIOOL| e— 311G

Cities to drive ,,Infra Integration”

Other Plans/Strategies

10.JULI 2019 FOLIE 11

TITEL DER PRASENTATION
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o

Main Actors in DTI (AUT, GER, NOR, SWE, IRL, ROM, FIN)

Infra Operators — High i i
nfra Operators — Highway Highway Operators in Lead

Infra Owners —
Road/Cities/municipalities

| Infra Owners

i Multimodal/Rail

3 Cities fear higher costs
| Cities/Administration

l

i Telecom

- No clear policies

T Transport Policy

Formulate RDI Demands
Research Institutes

We tend to forget other industries

Others

10.JULI 2019 TITEL DER PRASENTATION FOLIE 12



Goals /KPIs for DTI (AUT, GER, NOR, SWE, IRL, ROM, FIN)

Safety

Security

Efficiency

Cost

Monitoring

Transition/Mix

Others

10.JULI 2019

TITEL DER PRASENTATION

austriatech

Safety driven ....

Security not in the forefront

Infra enhancement -
Lower Costs (P&D),
Business Models to be tackled

Mix instead of mess

Environment....Monitoring

FOLIE 13
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4 Test-Infra,
Simulations &
Safe Testing,

A Digital Common Ground (Truth)

Tools for assessing Role of new Infra
Scenario Development Loop ﬁ




Criteria Catalogue & Maturity Lev

(Test-)driver
skills
Failure
handling

E|S austriatech

Sensors/ Behavioural  Manouvers/
Actuators Competences Edge Cases
oo )
I Vehicle/ |
i Component |
| ) |
- |
K Fomm——————— \ Digital
: Driver/ Infrastructure/ : d Cod
1 Road Code
| IOperat.‘" Traffic MM |
l nteraction i i -
e’ Y Y. ), Physical ||
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i Context/ |
| Environment -
| ]
N e o e 7/
Weather LoS Mix B




ALPLab

Austrian Light Vehicle Proving Region for Automated Driving

Our Shareholders

2\ MAGNA Ty )

ALP.Lab Test Region

QOatliche
Obersteiermark

Region Liezen Bruck/Mur

(=
Red-Bull-Ring

Obersteiermark

West l_S_—3§_l

T

West- und estregion
Sudsteermark 1 A9 Zalaegerzgpg

Slovenia = M

Testregion
Kamten

Model/Software
in-the-Loop

Driving
Simulator

hicle

‘ ) -the-Loop

Proving Grou



@ Static & Dynamic
= Ground Truth

i

Road Side Data i -
i
|

@ J &L
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og ALP.Lab Cloud Analyze .
Big Data
Data Logging Anonymization .
AN %, M
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Mobile Mapping - UHD

)= AR 400km A2/A9 als LiDAR
] |1 Point Cloud, Road2SIM
| und GeoJSON

LiDAR Point Cloud

Tool Chain - Mobile ép.;‘)_ing and L D-a asa
Service. From Data to Simulation:

in cooperation with JOANNEUM RESEARCH and Graz
AXLPLab University of Technology



ALP Lab Cloud Supported Data Fusion Q) AISIFIiINAIG

Traffic Surveillance
@ and Control
@ Incident Management
@ Traffic Information

. @ Road Works Information

@ Weather Information

e

| Road Side, Physical and Digital infrastructure on Highway A2/A9
360° Radar C-ITs G5 Road side Unit i cooperation with ASFINAG, Magna, AVL, VIRTUAL VEHICLE: e.g. Cameras,
ALP Lab Radar sensors, Traffic signs (Datex Il), Weather Data, C-ITS G5 service, ...



INFRAMIX - Road Infrastructure ready for mixed
vehicle traffic flows

How the infrastructure can support automated and non-automated vehicles

austriatech QO ASFIiINAIG Z Fraunhofer
CGS FOKUS
SIEMENS .
Imponatyfor it autopistas TomTomy®

e

This project has received funding from the European Union’s

Horizon 2020 research and innovation programme under grant
agreement No 723016.
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 "||||,||.| INFRAMIX — Hybrid Infra & Testing Scenarios

INFRAM IX

Dynamic lane assignment to automated driving Roadworks zone
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e Status quo of test sites and simulation tools as a starting point
* Definition of requirements (functional, feasibility, non-functional)

This project has received funding from the European Union’s

Horizon 2020 research and innovation programme under grant
agreement No 723016.




Traffic estimation & control

Design and implement novel traffic estimation, monitoring and control
strategies dynamically adapted to

* the different penetration levels of automated vehicles,
* the infrastructure equipment

* and the overall traffic status.

Capacity Flow )
aly 2300 . pRomy . Discharge Flow
(C) - &No Control @ 1980 i .
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Time (h)

Penetration Rate (PR)

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant

agreement No 723016.
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Penetration Rate (PR)




InfraMix Outcomes

eDevelopment of co-simulation framework
eReal world implementation

eCombination of real world and simulation (=Hybrid
testing)

Evaluation Tools

eInfrastructure classification scheme
eSafety performance criteria

Recommendations

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant

agreement No 723016.
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5 a common way
forward = ISAD

From Data towards collaboration

Strategic allignment of ,policy-manoevers”
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Infrastructure Support levels for Automated Driving (ISAD)

Digital information provided to AVs
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A Cooperative driving 'T X TT
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LevelC
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C  Dynamic digital information X X
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D Static digital information / X
Map support
Conventional See also: ITS World Congress 2018
infrastructure Conventional infrastructure / paper by Abertis Autopistas &
E no AV support ASFINAG, “Road infrastructure support

levels for automated driving”
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T Usecase long term RW austriatact?

INFRAMIX

(regulatory/12/512)

(regulatory/12/557)
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Infros’rrUcTure sUppor’r:
Map w/o new layout — ISAD
- including (dynamic speed) limits — ISAD

Map support - map layers featuring new layout — ISAD

Lane change and gap advice dependent on traffic — ISAD

Guide single vehicles or vehicle groups through RW zone — ISAD



