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The evolution of vehicle safety systems has been an important factor in the reduction of fatal traffic 
accidents on European roads over the years. The next step is to complement already existing passive 
and active systems, such as seatbelts, airbags and lane departure warnings, with systems based on 
the exchange of information with other traffic participants. Early research into these types of 
cooperative systems, e.g. the Prometheus project (Williams 1988), showed the potential benefits but 
it is only recently that the enabling communication and computation technologies have become 
reality. This has sparked numerous research efforts in the area of cooperative traffic systems based 
both on vehicle-to-vehicle (V2V) and vehicle-to-infrastructure (V2I) communication (e.g. see 
SAFESPOT, 2006; CVIS, 2006; WATCH OVER, 2006). 
 
Several aspects of vehicular networks pose interesting coordination challenges. The coordination 
strategy is simultaneously affected both by the transient nature of the network links, suggesting that 
communication should be kept to a minimum, as well as the high requirements on real-time 
coordination which suggest that vehicles must share extensive knowledge. 
 
On the application level our project Vehicle Alert System (Bilstrup et al., 2007) explores the role of 
shared conventions as a coordination mechanism between communicating vehicles. Coordination in 
this context refers to both the longitudinal and lateral positioning of vehicles over time in order to 
avoid collisions or other hazardous situations. Our approach is motivated by the observation that 
shared conventions already play a vital role in traffic. Despite the large amount of fatal accidents 
the majority of travel by car and motorcycle in Europe ends safely, averaging about 9 deaths per 
billion travelled person kilometres (Eurostat, 2007). The main convention that enables drivers to 
share the road in this way is the set of common traffic rules; each driver knows what is expected of 
her despite very limited means of communication. 
 
Our work includes exploring how to represent traffic rules in order to reason about the expected, or 
normative, behaviour of drivers. The expected behaviour is then used as a baseline for detecting 
deviations that lead to warnings or recommendations being given to the drivers through a human-
machine interface. This coordination mechanism, based on pre-shared knowledge, is suitable in 
systems where communication resources are scarce. The main type of messages exchanged are 
positioning beacons (e.g. GPS coordinates, speed, heading and identity) while pre-shared 
knowledge consists of maps augmented with detailed traffic rules. 
 
Initially we have focused on deriving a priority ordering for vehicles in a road scene. The priority 
ordering is combined with traffic flow models to create normative vehicle trajectories where 
vehicles with higher priority have the right of way. Future work includes comparing normative 
trajectories to measured trajectories and formulating warning criteria based on the comparisons. The 
effect of partial knowledge on the accuracy of the generated normative trajectories will also be 
studied. 
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