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CAD Roadmap version 8.0 - now available!

• Increased scope to better cover Connected Automated 
Driving, including cooperative and connected vehicles.

• Strengthen the link to the Infrastructure, through CEDR.

• Deeper dive into three use cases including requirements 
on ’connected & infrastructure’:
– Automated Passenger Cars Path

– Automated Freight Vehicles Path

– Urban Mobility Vehicles

• Connect to the CARTRE (CSA) results and the ARCADE 
(CSA) project and provide a EU wide overview (and 
beyond).

• Incorporate the STRIA CAD actions (2018) via Key 
Challenges and Objectives.
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ODD / ISAD / Traffic regulations and Homologation Framework

• Explanation and information on 

ODD

• Vehicle and Infrastructure 

Interaction

• Regulatory and standardisation

framework for Automation

• Connectivity as a requirement 

for vehicle-infrastructure 

interaction
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ODD – Operational Design Domain

• ODD := A description of the specific operating conditions in which
the automated driving system is designed to properly operate,
including but not limited to roadway types, speed range,
environmental conditions (weather, daytime/nighttime, etc.),
prevailing traffic law and regulations, and other domain constraints
(SAE J3016 June 2018)

• Long term vision is to align infrastructure data with automotive 
safety integrity level.

• Visualize automated driving quality and availability, driving/travel 
experience from a user perspective

• To further provide input from CEDR CAD: what are the 
prerequisites towards the infrastructure from vehicle side?
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ODD – Operational Design Domain Example #1
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ODD – Operational Design Domain Example #2
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Input - How the infrastructure can (and should) 

support CAD

• Road infrastructure can provide additional information for on-

board decisions of CAVs

• A classification of infrastructure support is needed:
• Common understanding between OEMs, automotive industry and road operators is 

to be established

• More use-cases have to be defined to understand the potential of ISAD in mixed 

traffic

• Long transition period with mixed traffic is expected

• The workgroups’ feedback was incorporated in the approach and 

classification of this infrastructure support levels, please find the 

related information on the next slides.
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Infrastructure Support levels for Automated Driving (ISAD)

Elaborated in cooperation with INFRAMIX, see also ITS World Congress 2018 paper by AAE & ASFINAG
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A Cooperative driving
Based on the real-time information on vehicle movements, the infrastructure is able to guide AVs 

(groups of vehicles or single vehicles) in order to optimize the overall traffic flow.
X X X X

B Cooperative perception
Infrastructure is capable of perceiving microscopic traffic situations and providing this data to AVs 

in real-time
X X X

C Dynamic digital information
All dynamic and static infrastructure information is available in digital form and can be provided to 

AVs.
X X

D Static digital information / Map support

Digital map data is available with static road signs. Map data could be complemented by physical 

reference points (landmarks signs). Traffic lights, short term road works and VMS need to be 

recognized by AVs.

X

E Conventional infrastructure / no AV support
Conventional infrastructure without digital information. AVs need to recognise road geometry and 

road signs.C
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Level Name Description

Digital information provided to AVs
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Infrastructure Support levels for Automated Driving (ISAD)

- on schematic road segment

• Based on the ISAD Level of 

information and services different 

on-board vehicle decisions can be 

supported

• CAVs will have to be able to drive 

on E-level, but the additional 

possibilities provided by A-level 

sections enable a much higher 

customer satisfaction as well as 

support road safety and capacity 

management related goals
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Automation Level Established 2018 2020 2022 2024 2026 2028 2030 ...

Level 5:
Full Automation

Level 4:
High Automation

Level 3:
Conditional 
Automation

Level 2:
Partial Automation

Level 1:
Driver Assistance

Level 0:
No Driving 

Automation, support 
beyond human 
capability to act

Automated Passenger Car Development Paths

Fully Automated 
Passenger Cars

Traffic Jam Chauffeur

Highway  Chauffeur

Highway Autopilot including 
Highway Convoy

Urban  and  Sub-Urban Pilot

Passenger Cars: M1 category

Lane Departure Warning
Blind-spot Warning

Forward Collission Warning
ABS, ESC

Emergency Brake

Adaptive Cruise Control
Stop &Go

Lane Keeping Assist
Lane Change Assist

Parking assist

Traffic Jam Assist
Parking Assist
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1 3  0

Highway Autopilot (Level 4)

Highway Convoy (Level 4)

e.g.
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Perception, Planning and Driving

can include different levels of

Artificial Intelligence (Deep Neural

Net, Bayes-Net, …).

Validation is based on Scenario

Databases and Simulation Techno-

logies.

Perception

Planning

DrivingValidation by Simulation

including high availability

of data and energy supply

All passenger car use cases build on the same technologies. 



Key Challenge Areas
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VEHICLES &
TECHNOLOGIES

SYSTEM & SERVICES

New mobility services, 
shared economy and 

business models

Big data, artificial 
intelligence and their 

applications

Digital and physical 
infrastructure, including 

Connectivity

In-vehicle 
technology enablers

Deployment

Human Factors

USERS & SOCIETY

User awareness, 
users and societal 
acceptance and 

ethics, driver 
training

Policy and regulatory 
needs, European 

harmonisation

Socio-economic 
assessment and 

sustainability

Safety validation and 
roadworthiness 

testing
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Thank you!
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