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Evaluation of Incident Information Transmission on Highways over
Inter-Vehicle Communications: Relationship among the Traffic Volume, the
Penetration Rate of the Communication Unit and the Packet Collision Rate
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Abstract This paper presents the evaluation of the incident information transmission range on highways from a vehicle
detecting an incident to following vehicles over the inter-vehicle communications by relaying the information with the Monte
Carlo simulation. Preliminary simulation results show that the transmission range of the incident information is less influenced
by the traffic models and the number of lanes, but depends on the traffic volume and the penetration rate of the communication
unit. The simulation studies have been, thus, conducted with a traffic flow model described with an Erlang distribution on a
single lane highway to find the relationship among the penetration rate of the communication unit, the transmission range
under various traffic volumes, and the packet collision rate. The results show that the penetration rate must be 10 to 20 %
depending on the traffic volume for the feasible system, and the packet collision rate is about 0.6 in the feasible system.

Keyword TS/ Inter-vehicle communications, Vehicle safety communications
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