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Background 
 
The paper is based on the TM4CAD (Traffic Management for Connected and Automated 
Driving) project funded by the research programme of CEDR on infrastructure support for 
connected automated driving. The research consortium included highly experienced experts 
from Europe, Japan and USA. 
 
Aim 
 
The aim was to explore the role of infrastructure systems in creating ODD (Operational Design 
Domain) awareness for Automated Driving Systems (ADS), so that each ADS can be 
forewarned before it encounters conditions in which it will not be capable of operating. The 
objective of this paper is to provide a summary of key results of TM4CAD concerning the 
provision of ODD awareness, as well as how it can also improve automated driving as well as 
the core business of the road operators and traffic managers. 
 
Method or methodological issues 
 
The work was carried out as a desktop study utilizing existing literature and the expertise of the 
intercontinental consortium. The results were validated in workshops with automated vehicle 
industry as well as road authority and operator stakeholders. The work focused on Level 3 and 
4 automated driving on motorways in four specific scenarios regarded as challenging for ADS:  
- Traffic jam and its dissolving, 
- Adverse road weather (fog, rain, snow, ice), 
- Fixed or mobile road works, and 
- Tunnels, 
 
Results  
 
The main result was the development of the Distributed ODD attribute Value Awareness 
(DOVA) concept for providing support to ADS by extending the electronic horizon of it beyond 
the coverage of vehicle sensors and enabling timely transition of vehicle control to a human 
driver before the termination of the ODD. The concept is illustrated in Figure 1. 
 



 
International Co-operation on Theories and  

Concepts in Traffic Safety 

 
 

 
Figure 1. Distributed ODD attribute Value Awareness Framework 

 
We provided an extensive list of the possible ODD attributes in the categories of physical, 
digital and operational infrastructure, and ambient environmental conditions. We also 
prioritized the attributes with regard to their safety relevance and importance to ADS 
developers/fleet operators, traffic managers, and road maintenance contractors. 
 
Furthermore, we proposed quality recommendations concerning the data provided via the 
DOVA framework. The current quality of the data needs to be improved considerably especially 
regarding location accuracy, timeliness and network coverage in order to be useful for the ADS. 
At the same time, the automated vehicles with their sensing systems will be a main factor to 
provide the higher quality required so that major investments in roadside monitoring systems 
will likely not be necessary.  
 
We also discussed the options for carrying out the data exchange in a harmonized manner. We  
described how the DOVA information would likely be used by both the ADS and the traffic 
managers and road operators in the afore-mentioned four scenarios with several practical use 
alternatives, and how the governance of the DOVA deployment could be organised. Finally, 
we elaborated on the opportunities provided by DOVA on the road authority/operator core 
business ranging from road planning and building to road maintenance and service operation. 
 
Conclusions 
 
While the concept of DOVA is promising and provides many opportunities for both ADS 
developers and fleet owners, road operators and other stakeholders, many open issues need to 
be solved. Such issues are the currently lacking ADS trust on external information, maintenance 
and sharing of the digital infrastructure of the road operator, actual governance of the DOVA 
and the data exchanged via it, etc. It is obvious that the open issues can not be solved by any 
individual stakeholder but via cooperation of the various stakeholders involved in setting up, 
maintaining and operating the DOVA framework. This cooperation should preferably take 
place on a global level.  As we have learned from the past, the way to a internationally accepted 
solution will still benefit from piloting on the national level. 


