Automated Mobility

Anton Fuchs, COO

Pole position with satellite navigation:
Leading with precise time and exact location

"= Federal Ministry
Republic of Austria "= Federal Ministry F F G % Das Land
Climate Action, Environment, Republic of Austria Stelermark S FG

Energy, Mobility, Labour and Economy Promoting Innova tion. 3 E nomy L h F
Innovation and Technology

-« --.:P.

a T

K> " 5
w irtual-vehicle.at
SR



Assisted, automated and autonomous mobility

Basic (minimum) requirements

= Knowledge about environment, incl.
infrastructure and other participants

= Knowledge about ego vehicle, incl.
position and speed

= Knowledge about driver, incl. status

yirtual vehicle

®
AUTOMATED DRIVE

Autonomy:
3 sense-reason-plan-act-learn-improve
Capable of driving entirely on its own, e.g.

Assistance: Automation: robotaxi (SAE level 5)
Supporting humans sense-plan-act . |

ADAS (Adaptive Cruise Control Significant driving tasks in certain

Lane Keeping Assist, etc.) conditions, e.g. traffic jam assist
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Automated Drive Demonstrators

= 2015 First automated ride - \

= No steering wheel
= No pedals

= Panorama Display

= Digital Twins
= Flexible test platform o
= Test Pipeline
= Innovative control o
= Deploy Pipeline
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Automated Drive Demonstrator
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Use Cases — Project ESRIUM

EGNSS-enabled Smart Road Infrastructure Usage and Maintenance for ESR| U M

increased energy efficiency and safety on European road networks ATEAND EFFICIENT ROADS
Our team
JOANNEUM N g
= Smarter road usage, road maintenance, and “ESE’??CW’)))) AISIFIiINIAIG r!NG
increased road safety
_ , enide evolit P i
= |nfrastructure-assisted ADAS/AD functions L il v @
= Simulation-based development using digital twins —I) UversiTy %
= Real-life implementation and tests FRSRIE

ESRIUM has received funding from the European GNSS Agency
under the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 101004181.
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Routing recommendations provided via C-ITS messages

C-ITS In-Vehicle Information message
- routing recommendations to avoid severe road damages

Routing Recommendations within and between lanes based on the road wear map ﬁ

avoid severe
road damages

*C-ITS will not provide trajectory for the vehicles

Source: ASFINAG

_ P _ C-ITS: Cooperative Intelligent Transport Systems
virtual 3 4 vehicle
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GNSS-based use cases

In-lane offset recommendation:

Detection Zone Relevance Zone

Detection | Relevance Relevance Relevance
Zone Zone 1 Zone 2 Zone 3
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Co-simulation architecture
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IVIM: In-Vehicle Information message
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Simulation utilizing UHD Digital Twin
ESRIUM

SAFE AND EFFICIENT ROADS
[

Inlane offset recommendation:
- slalus: relevance zone, offsel active
- inlane offset (in cm): 40 cm
- lane: 3 (rightmost lane)

Lanechange recommendation:
- stalus: none

- lanes:

ISAFE AND EFFICIENT ROADS
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Simulation

ESRIUM

SAFE AND EFFICIENT ROADS

virtual {J vehicle

utilizing UHD Digital Twin

2. Lane Change
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Validation and Demonstration

Test Site: A2 Motorway between Graz
and LaBBnitzhéhe GRAZ .

* 3 lanes i

. about 8 km

« 2 RSU (roadside units) /
* several traffic sensors “/
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8000
Test Scenario Flow:
* Automated vehicle starts near Raaba 7000 1
e First an IVIM with an in-lane offset _
recommendation is received S 6000 |

« Second an IVIM with a lane change

recommendation is received S000T
4000 r

A2 Motorway
= |n-lane offset rec.:
In-lane offset rec.:
= | ane change rec.:
Lane change rec.:
Lane change rec.:
= | ane change rec.:

detection zone
relevance zone
detection zone
relevance zone 1
relevance zone 2

relevance zone 3 |
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Automated Drive Demonstrator

vehicleCAPTAIN
Cooperative Intelligent Transport Systems (C-ITS)

Compact, modular and flexible platform

. T .
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Use Case 1 — Demonstration in-lane offset message

1. In-Lane Offset

-

O ey

Ego vehicle receives the lane-offset recommendation
and conducts it in the pre-defined portion of the road.

Vehicle speed between 80 km/h and 130 km/h

-
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Use Case 1 - Demonstration lane change message

2. Lane Change

ESRIUM www.esrium.eu virtual (0} vehicle
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= Reliable positioning, navigation, timing: basic requirement for
automated and autonomous mobility

» Based on that, a variety of future safety-, efficiency-, comfort-relevant
functions will be implemented for road and rail mobility
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Test vehicle HW-setup and interfaces
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