
that is used for intra-cluster managements. Using the control channel, vehicles can gather status

information of other neighboring vehicles and then can build a complete picture about their

neighbors which can even go beyond the cluster boundaries.

Since in our technique, slower vehicles will be in one cluster and faster vehicles will be in

a different cluster, we can start the cluster formation process either from the slowest or fastest

vehicle. For example, if we start with the slowest vehicle, then all the neighboring vehicles of this

slowest vehicle that satisfy the speed threshold will be in the first cluster. The remaining vehicles

will then go through the same cluster formation process to create other clusters. By extracting the

velocity data embedded in the periodic messages, any vehicle can determine whether it has the

slowest velocity among all its neighbors within R communication range. The slowest vehicle, in

our method, is supposed to initiate the cluster formation process by sending a cluster formation

request and only its stable neighbors participate in this process. The neighboring vehicles whose

relative velocity, with respect to the slowest vehicle, is greater than the threshold, △vth, will not

be grouped in the same cluster.

A. Neighborhood Relationship

The neighborhood term is directly associated with the transmission zone of the node. But, the

DSRC is a multi-channel interface with different transmission ranges. Therefore, the neighbor-

hood term needs to be re-defined according to the channel being used for the communications. To

illustrate this, consider Fig.1 in which three vehicles l, m and n are located within geographical

area. For node l, node n is considered a neighbor from the perspective view of the control channel,

but not a neighbor from the perspective view of the service channel because the distance to l

is greater than r which is the maximum range of the service channel. Node m is considered a

neighbor from the perspective view of both service and control channels. As nodes exchange

Fig. 1. Illustration of the neighborhood relationship of a given node
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