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Background

• CEDR Research Call 2020 “Traffic Management”

• Project September 2021 – March 2023

• Consortium
• MAP traffic management (the Netherlands)

• Traficon (Finland)

• Transport & Mobility Leuven (Belgium)

• WMG, University of Warwick (UK)

• Steve Shladover (US – UC Berkeley)

• Hiranao Kawashima (Japan – Keio University) 

CEDR Call 2020: Impact of CAD on Safe Smart Roads 2ICTCT 2023



Background

• National road authorities’ concerns related to self-driving/driverless 
vehicles soon driving on their roads

• Infrastructure support needed especially on high-speed roads
• Restricted range of in-vehicle sensors          need for electronic horizon for ADS 

(Automated Driving System) controlling the vehicle in automated mode

• Digital infrastructure support much more desirable than physical infra support

• Continuation of the ODDs (Operational Design Domains) of the ADS
• Benefits of automated driving only within ODDs of the ADS

• Major safety concerns related to minimal risk manoeuvres due the vehicle 
occupant not being able to take over control of the vehicle at ODD departure
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Background

Similar actions by 
the vehicle 
industry towards 
“Defragmentation 
of the ODDs”
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TM4CAD objectives: Answering research questions 
• RQ1: Should road operators set requirements on the desired behaviour of (partly) 

automated vehicles on where and how they should drive?

• RQ2: Do brokers between traffic management centres and vehicles/OEM back ends 
add value in this interaction?

• RQ3: How does CCAM support the work of traffic management centres and how can 
traffic management centres support and facilitate the deployment of CCAM?

• RQ4: What kind of information is to be transmitted in the interaction (in both 
directions) between a traffic management centre and vehicle?

• RQ5: Which information is to be provided by the road operator/roadside and which 
information can be obtained by the sensors of the moving vehicle itself?

• RQ6: When and how should such information be available?

• RQ7: How to define and measure the quality/correctness of such information?
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Key results

• Development of the concept of 
Distributed ODD attribute Value Awareness (DOVA)

• Lists of ODD attributes

• Based on BSI taxonomy

• Utilisations of European and national studies from Europe, Japan, and 
USA 

• Information available from vehicle sensing (basic and advanced 
vehicles), infrastructure-based  sensing, traffic management centres 
and/or central “cloud” sources

• Different rates of change lead to different update intervals
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Key results - continued 
• ODD attributes

• Physical infrastructure
• Digital infrastructure
• Ambient environmental conditions
• Operational infrastructure

• Identification of most important ODD 
attributes (tables to the right)
• ADS developer / fleet operator
• Traffic manager
• Road works / winter maintenance operator
• Safety criticality as a key criteria

• Compatible with the Hi-Drive results
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Key results - continued

• Quality indicators and tentative requirements for DOVA information

• Most challenging ones for road operators:
• Location accuracy

• Geographical coverage

• Report coverage

• Timeliness

• For all of the above the
connected automated 
vehicles with their advanced
sensors are the solution
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Excerpt for time-related indicators 
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Key results - continued

• Use case descriptions for DOVA operation 
and effects in various scenarios

• Objective

• Desired behaviour

• Expected benefits

• Situation descriptions

• Actors and relations

• Different use case scenarios

• Functional constraints /dependencies
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Key results - continued

• There exists a large gap of information between both parties in the 
spectrum:

• For road operators: how will an ADS react under certain conditions 
(expected ADS behaviour)?

• For vehicle manufacturers: what is expected by the road operators in 
order to finetune the behaviour of their ADS?

• Key issue for the vehicle industry: trust in external information

• Recommendation: a mutual exchange of information in an open dialogue

CEDR Call 2020: Impact of CAD on Safe Smart Roads 11ICTCT 2023



Traffic Management for 
Connected and 
Automated Driving 

TM4CAD

Coordinator Tom Alkim

Mail: tom.alkim@maptm.nl

Phone: +31 6 2889 4375

Project website:

https://tm4cad.project.cedr.eu/
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