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Abstract

One of the attractive research issues in Intelligent Transport Systems (ITS) is
platooning which controls a group of vehicles synchronously driving with short
inter-vehicular distance. For the future practical use of platooning, it needs to
consider the mixed traffic condition with plural platoons and non-platoon vehicles.
In this situation, the communication protocol for managing platoon and the
communication for overtaking are important.

This dissertation proposes a time slotted communication protocol for platooning in
order to solve the wireless channel congestion and the hidden terminal problem in
the case where plural platoons closely drive in the same direction or the opposite
direction. The proposed protocol introduces a time slotted CSMA/CA channel with
pseudo TDMA frame, and a repetitive transmission rate control, and a
representative slot reservation by leader vehicle. This protocol can avoid the
reservation conflict among the platoon members and the biased load of
communication, and improves the platoon maintenance. As a result, the proposed
protocol is effective for platooning in the case that plural platoons are driving.

In addition, this dissertation develops an overtaking model among platoons and
non-platoon vehicles. Since platoons are supposed to drive in a designated lane, the
preceding slower vehicle changes its lane and gives its way to a platoon. It is difficult
for the following faster vehicle to overtake the platoon at that time. Therefore, this
dissertation proposes a communication for overtaking to decide the possible vehicle’s
order to enter a critical section by the distributed mutual exclusion algorithm. The
algorithm is categorized into token-based and permission-based. From simulation
results, the token-based method allows vehicles to overtake platoons smoothly.

From the above discussions, this dissertation shows the efficient communication for

platooning and overtaking.
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