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Cooperative Connected Automated Mobility
needs Physical and Digital Infratructure!

ARCADE Webinar on how to support fast innovation by

different levels of physical and digital infrastructure
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Infrastructure in the ERTRAC CAD Roadmap 2019.
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Increased scope to better cover the Connected aspect of
automation.

Strengthens the link to the Infrastructure, through CEDR.

Deeper dive into three development paths including
requirements on ‘connected & infrastructure’:

* Automated Passenger Cars
* Automated Freight Vehicles
* Urban Mobility Vehicles

Monday, May 18, 2020




Infrastructure Support levels for Automated Driving
(ISAD) explained on a schematic road segment.

Based on the ISAD Level of information and
services different on-board vehicle
decisions can be supported.
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C VMS
CAVs will have to be able to drive on E- ¢
level, but the additional possibilities
provided by A-level sections enable a much 5 VMS ~
higher customer satisfaction as well as A -
support road safety and capacity
management related goals \ — tiiilé‘
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ODD and ISAD meet traffic regulations and the homologation
framework.

Homologation Framework

_

Traffic Regulations Framework
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Explanation and information on
Operational Design Domain and
Infrastructure Interaction

Regulatory and standardisation
framework for Automation

Connectivity as a requirement for
vehicle-infrastructure interaction

Monday, May 18, 2020




CAD still faces huge technological challenges.
Rollout limited by scenario complexity and driving speed.
Digital Infrastructure needs to deliver its contribution.
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1st Generation Phase-ln .
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Driving Speed
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L3/L4 Highway

- HD Map updates

- Digitized variable traffic signs

- Reliable real time localized traffic info
(roadworks, traffic situation, weather,

)

— .. L4 Urban additionally
il - Digitized traffic lights
=1l - Reliable real time localized traffic info
(traffic management governance, pick-
up/drop-off zones resp. shuttle/bus
stops)

Monday, May 18, 2020




All use cases build on the same principles.

LIDAR - LIGHT DETECTION
AND RANGING:
measures distances from objects
and relative speeds, using ultraviolet
or infrared radiation, or visible light.

measures distances from
objects and relative speeds.
using microwaves.

MONO OR
STEREO CAMERA:
supports the detection of
obstacles and hazards, e.g.
vehicles and human beings.

Perception

ULTRASOUND SENSORS:
measure distances from
objects at close range.

Human Vehiclersensorn

perception Systems

Perception, Planning and Driving
can include different levels of

Functional |
scope

_ Extomal Artificial Intelligence (Deep Neural
ormetion sourane g Net, Bayes-Net, ...).

Validation is based on Scenario
Databases and Simulation Techno-
logies.
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Automated Passenger Car Development Path

Level 5: Fully Automated
Full Automation Passenger Cars

Urban and Sub-Urban Pilot

Highway Autopilot including

0@

Highway Autopilot (Level 4)

Level 4:
High Automation

Highway Convoy
19
R

Level 3: Highway Chauffeur I " po’c‘(\s
Conditional e\o?‘“e
Automation Traffic Jam Chauffeur I Sive ¢e!

\0d©
Level 2: Traffic Jam Assist
Partial Automation Parking Assist

Adaptive Cruise Control
Stop &Go
Lane Keeping Assist
Lane Change Assist
Parking assist

Level 1:
Driver Assistance

Level O: Lane Departure Warning
No Driving Blind-spot Warning
Automation, support Forward Collission Warning
beyond human ABS, ESC
capability to act Emergency Brake
connected

Passenger Cars: M1 category

automated Monday, May 18, 2020
driving.cu



Automated Freight Vehicle Development Paths

Automation Level Established 2018 2020 2022 2024 2026 2028 2030
Level 5: Fully Automated
Full Automation Freight Vehicles

Highly Automated Vehicles | Highly Automated Vehicles | Highly Automated Vehicles

Level 4: in Confined Areas on Dedicated Roads on Open Roads

Highway Pilot Platooning I

High Automation

19
Highway Chauffeur | R
Level 3: ighway Chauffeur 0{(\5
Conditional e“w
Automation Traffic Jam Chauffeur «
ﬁl e“e\OQ
‘qeé
¢
o
Automated Truck Platooning l
Level 2: - .
Partial Automation Traffic Jam Assist l
Adaptive Cruise Control C-ACC Truck Platoning '
Level 1: Stop &Go
Driver Assistance Lane Keeping Assist
Lane Change Assist
Level 0: Lane Departure Warning Unmanned vehicles, confined and hub-to-hub
No Driving Blind-spot Warning
Automation, support Forward Collission Warning
beyond human ABS, ESC
! capability to act Emergency Brake
connected Truck: Freight vehicle > 3.5 tonnes categorie N2 or N3
automated Monday, May 18, 2020
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Automated Urban Mobility Vehicle Development Paths
Automation Level  Established 2018 2020 2022 2024 2026 2028 2030 ..

Level 5: . Fully automated Urban
Full Automation Mobility Vehicles

Automated PRT/Shuttles on | Automated PRT/Shuttles in
Level 4: Dedicated Roads Mixed Traffic
High A i | : |
'gh Automation Automated Buses on Automated Buses in
Dedicated Roads Mixed Traffic
19
\%
Level 3: \(\5«‘
Conditional Automated Urban Bus Chaffeurl ,&90‘
Automation ((\e“
Qo®
o
.Qe
s
o
Urban Bus Assist I b
Level 2: - -
Partial Automation Traffic Jam Assist
Parking Assist
Adaptive Cruise Control j
e 9 Stop &Go P icoraien

Lane Keeping Assist Mobiity sim'ce
Lane Change Assist f
Parking assist

Driver Assistance

Level O: Lane Departure Warning
No Driving Blind-spot Warning
Automation, support Forward Collission Warning
beyond human ABS, ESC
capability to act Emergency Brake
connected

PRT (Personal Rapid Transit) incl. Urban Shuttle
automated City Bus/Coach: M2 < 5 tonnes < M3

driving.cu




S Thank you!
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