
dynamic VANET, vehicles keep joining and leaving clusters along their travel route, and the NCC

of the vehicle will vary depending on the clustering algorithms being used. Good clustering

algorithms should be designed to minimize the number of cluster changes of the vehicle by

minimizing vehicle transitions between clusters. The NCC of the vehicle during its lifetime can

be used to evaluate the cluster stability. To find the NCC of the vehicle, we first introduce the

basic transition events the vehicle encounters during its lifetime:

• e1: A vehicle leaves its cluster and forms a new one.

• e2: A vehicle leaves its cluster and joins a nearby cluster.

• e3: A cluster-head merges with a nearby cluster.

For each vehicle, the sum of all transition events (e1, e2, and e3) defines the NCC of the

vehicles over its lifetime. We compare the average NCC of the vehicles for the TB, WB, and

PB methods when different speeds and different transmission ranges are used. In Fig.3 (a) (b)

(c), the x-axis represents the transmission range, while the y-axis represents the average NCC

of the vehicle. From Fig.3 (a) (b) (c), we can see that the average NCC produced by our

TB technique is smaller compared to that produced by the WB and PB methods. This means

our technique causes less number of cluster transitions for all different velocities and different

transmission ranges. The figure shows that the average NCC of a vehicle is reduced by 34%

to 46% compared to the WB and PB methods. We can see that the TB method performs even

much better when the average speed becomes higher. Note also that the average speed increase

has little impact on the number of clusters changed per vehicle when the TB method is used.

Fig. 3. Average cluster change per vehicle
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