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Abstract

Introduction: In the vehicular ad hoc networks (VANETS), routing is a challenging issue due to the nodes mobility speed
and frequent changes in the network topology. In these networks, geographic routing algorithms are more popular and have
attracted more attention. The efficiency of geographic routing algorithms depends on the two factors: strategy of choosing
the best neighbor and how to manage the mobility of neighbor nodes by the procedure of broadcasting Hello messages.
Broadcasting Hello messages leads to the exchange of many control packets and causes the channel saturation and increases
the probability of congestion and collision.

Method: In this work, with the aim of reducing the control overhead messages, the broadcast rate of Hello messages is
adjusted adaptively based on the congestion and link expiration time. By applying the proposed method on the PGRP
(Predictive Geographic Routing Protocol) algorithm, the broadcast rate of Hello packets is adjusted according to the network
conditions. As a result, routing overhead packets are reduced and service quality in the network is improved.

Results: Two groups of experiments have been conducted. In the first group, the aim is to investigate the effect of increasing
the number of vehicles. In the second group experiments, the goal is to investigate the nodes speed increasing. The simulation
results show that the proposed method improves the performance of the PGRP protocol in different scenarios. It has been
shown the proposed method for a different number of vehicles increases the packet delivery ratio on average by 16%; decrease
end to end delay on average by 7%; decreases normalized routing overhead by 18% compared to PGRP. Also, it has been
shown the proposed method for a varying speed of vehicles increases the packet delivery ratio by 18%; decreases average
end to end delay by 5% and decreases the normalized routing overhead by 22% compared to PGRP.

Discussion: When the number of vehicles increases, the sources of broadcasting Hello messages increase, and the
probability of collision increases. In the proposed method this situation is detected and the broadcast rate of Hello messages
reduces. As the same way, when the speed of the nodes is low, the expiration time of links increases, and the proposed method
reduces the broadcast of Hello messages to avoid wasting the network resources.
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Algorithm 1:  Sending Adaptive Hello
Input: Hello Packets, X, y, speed, direction

Output Hello Period Value

Notations:

i: A vehicle or Node

Ni: Neighbor List of Node i

Ki: Congestion of Node i

LETi: Link Expiration Time of Node i

o;: Hello Period Value of Node i

1. Each node i broadcasts Hello to its neighbors
2. Based on Hello received, each node i creates the N;
3. While (1) do

4, For (each node(i) in Network) do
5. Calculate «; based on Eq.(1)

6. Calculate LET; based on Eq. (4)

7. Calculate 6; Based on Eq. (5)

8. Set a timer based on §;

9. If (6; == 0) THEN

10. Node i sends a Hello packets

11. each Node updates its neighbor list
12. Endif

13. End For

14. End
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