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Abstract
In the field of networking and communication, one of the most 
attractive research topic is inter vehicle communication i.e. 
realization of mobile adhoc network. A rich literature is available 
in vehicular networks to explore the special characteristics of 
VANET but all the protocols are majorly geography based. It 
has some unique characteristics which make it different from 
other mobile adhoc routing protocols so it becomes a crucial 
and challenging task to design a routing protocol that meet each 
and every requirement of road safety. In this research paper , the 
performance of on-demand routing protocols AODV has been 
analysed by means of packet delivery ratio,end-to-end delay,packet 
loss ratio and normalised routing load with varying speed under 
TCP connections and based on its behavior a new technique is 
introduced to balance the load in a network so that data is delivered 
to the destination vehicle in time which is utmost requirement to 
avoid accidents on road.
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I. Introduction
A great percentage of people live in developed countries. And 
for these people a big volume of road traffic is big nuisance. 
Moreover,the traffic conditions affect the safety of population of 
any country since 1.2 million people are estimated to be killed on 
roads due to accidents [10]. For this reason auto mobile industries 
are investing to increase safety on roads. One of the important 
motive behind the research of vehicular communication was to 
provide safety on roads.because if it was known in advance that 
at a certain distance an hazardous accident has occurred the driver 
would have enough time to react accordingly. Besides safety 
applications , vehicular networks also emerged as a provider of 
comfort applications such as bank payment , online gas payment 
etc. like commercial applications. But the important feature was 
set that safety application should not interfere with commercial 
and comfort application.
To contribute in this effort many industries came as an independent 
entity .In 1999, U.S. federal communication Commission (FCC) 
allocated a block of spectrum in 5.850 to 5.925 GHz band for 
applications primarily intended to enhance the safety of our 
networks on roads systems[11]. In fact BMW, Fiat, Renault 
and some other organizations have united to develop a car-to-
car communication consortium, dedicated precisely to impose 
Vehicle to Vehicle (V2V) and Vehicle to infrastructure (V2I) 
communication, vehicle share safety related information and 
access location based services.[12] The wealth of information 
that could be obtained from vehicular networks is quite enormous, 
ranging from location and speed of emergency alerts and request 
for roadside assistance. Many safety related applications require 
that the vehicles continuously broadcast their current position and 
speed in so called heart beat messages. This messaging increases the 
awareness of vehicles about their neighbors’ and warns drivers off 
dangerous situations. But this kind of dissemination of important 
data also threatens to cause deployment to come to a grinding halt 

if there is adverse reaction to technology [7-9].
In this paper we start the discussion with the introduction of 
vehicular adhoc networks. In next section we give an overview 
of adhoc routing distance vector routing protocol and shows its 
performance behavior on ns2.34.then we give an algorithm of 
load balancing in vehicular network. We close the paper with 
final conclusion and some useful references.

II. Routing Protocol: Ad-Hoc On Demand Distance Vector 
Routing(AODV)

A. AODV Mechanism
Route Discovery-AODV [1-2] performs route discovery by 
broadcasting RREQ to all its neighboring nodes.The broadcasted 
RREQ contains address of source ,destination their sequence 
numbers,broadcast id and a counter which counts how many 
times RREQ has been generated for a particular node.when a 
source broadcast a RREQ it acquires a RREP from its neighbours 
or that neighbours rebroadcast RREQ to their neighbours by 
incrementing in the hop count.node drops repeated RREQ to 
make the communication loop free.

B. AODV Route Table management 
AODV route table management is needed to avoid those entries 
of nodes that do not exists in the route from source to destination.
Route table management is done with the help of destination 
sequence numbers.

C. AODV Route Maintenance
When a node detects that a route is not valid anymore for 
communication it deletes all the related entries from the routing 
table for those invalid routes.It then sends the RREP to current 
neighbouring nodes that route is not valid anymore.

III. Simulation Setup and Performance Metrics
For simulation purpose we used ns2.34 which is discrete event 
simulation and open source. To measure the performance of 
AODV we used the following scenario [3-6].

A. Simulation Parameters
The simulation parameters are summarised in Table 1.

Table 1.Simulation Setup
Parameter Values

Networks simulator
Channel

Mobility  model
Mac Layer

Interface Queue
Link Layer

Antenna
X ,Y dimension of topography

Number of nodes
Simulation time
Routing Protocol

Ns-2.34
WirelessChannel

Random way point(RWP)
Mac/802_11

Queue/Droptail/PriQueue
LL

Antenna/OmniAntenna
1000,1000

100
600s

AODV
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B. Performance Metric 
There are several performance metrics at which routing protocols 
can be evaluated for network simulation . We use following metrics 
for our purpose:

Packet Delivery Ratio1. 
End-to-end Delay2. 
Throughput 3. 

IV. Simulation Results and Analysis
Fig. 1,2,3 shows the simulation results of 100 nodes with varying 
vehicle mobility. 

Fig. 1: Simulation of 100 Vehicles With Speed Vs PDR

Fig. 2: Simulation of 100 Vehicles With Speed Vs EED

Fig. 3: Simulation of 100 Vehicles With Speed Vs Throughout

From our experimental analysis we can say that as speed increases 
packet delivery ratio continuously drops down . At one point the 
PDR is little high that may be due to some sudden pattern change 
in network but there is continuous decrease in pdr. End to end 
delay initially decreases but afterwards it remains constant. And 
throughput increases with increase in speed.

V. Proposed Algorithm
AODV route discovery is based on RREQ and RREP messages. 
Route request messages are broadcasted to the network and hop by 
hop this message reaches the destination. This type of broadcast 
floods the network with RREQ messages. We propose a scheme 
to reduce the amount of broadcast and minimise the network load 
by sending the RREQ message to only selected nodes based on the 
stability of link. Before introducing the proposed routing protocol,  
we first define the route determining parameters.

Step 1- Selecting the Route With Less Overhead
Aggregate Interface Queue Length (AIQL): The sum of • 
interface queue lengths of all the intermediate nodes from 
the source node to the current node.[8]
Hop count (HC): The HC is the number of hops for a feasible • 
path. 

Route selection parameter(RSP)=AIQL+HC
Greater the value , heavy load on the route. So this parameter 
helps us to understand that which route is heavily loaded. Based 
on which we can transmit the data on less loaded route.

Step 2- Selecting the Most Stable Route
To select the most stable route we use link stability value(LSV).
This value determines how long the route can exists.[7]
LSV=R-dist/speedₐ-speedb
In order to calculate LSV, some information need to be added in 
RREP packet.when the destination node is found , it generates a 
RREP packet and add its speed information into RREP packet. 
Then RREP is sent back to the source node across the reverse route. 
Each node which receives the RREP will use the speed together 
with its own to calculate the LSV of it and its next node. If the 
new calculated LSV is smaller than the LSV already stored in the 
RREP , the node will update LSV with smaller one. Otherwise 
LSV will not be substituted. Then node adds its own speed into 
RREP and sends RREP to its preceding node. Finally when the 
source node gets the RREP packet and obtain LSV of the route ,it 
selects the route with min.LSV for data transmission.

A. Route Discovery Procedure
The route discovery procedure is similar to that of Ad-Hoc On-
demand Distance Vector (AODV) routing protocol. A source 
node initiates the route discovery process whenever it wants 
to communicate with another node for which it has no routing 
information in its table. The source node initiates route discovery 
by broadcasting a route request (RREQ) packet to its neighbouring 
nodes. When a node receives a RREQ, it checks its routing table for 
a route to the destination node. If routing table contains a route to 
the destination node, its sequence number is checked to determine 
whether it is at least as great as that contained in the RREQ packet. 
If the two conditions are satisfied, then the intermediate node sends 
a route response along the reverse path back to the source node. 
Otherwise, the node increments the hop count by one, adds its 
own interface queue length and rebroadcasts the route discovery 
packet. When the destination node finds a suitable path, a RREP 
packet is sent back towards the source node.
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Suppose that n is the number of vehicles and N is the set of vehicles, 
i.e., N = {N1, N2, . . . , Nn}, where Ns, Ni, Nd ε N, and s ≠ d. 
Ns=source node, Nd=destination node Ni=intermediate node.
Source node Ns wants to find a path to destination node Nd.

1. Algorithm 1. (Route Request)
If (node Ni listens a RREQ)
{
 If (same as forwarded in near past)
   {
    Discard;
   }
  Else{       
//this is new RREQ 
  Make entries for reverse route and update the 
routing table ;
 }
 If (TTL>1) 
   {
    Decrease TTL by 1;
   If( Node Ni is the destination node) 
then
 {
    Destination node calculates weight 
values of each feasible Path and selects the best path based on 
criteria.
    Send RREP;
    }
 Else
 Broadcast RREQ;
 }
}

2. Algorithm 2.(Route Reply)

(i). Route Reply generation by destination.
// Inc. Seq. No for RREP;
// Hop count=0;
// LSV=0;
// add speed into RREP packet;

Send RREP;

(ii). Route Reply generation by intermediate node.
Do
{
 // make valid changes in RREP packet
Update RREP packet ;
Update LSV if new calculated value < previous value;
Else
No change;
 Forward RREP;
 }

(iii). Algorithm 3.(Route Error)
if (node Ni detects a link failure to next node)
{
Node Ni sends the RERR;
Mark that route as invalid in routing table;
Increment the sequence no.;
Ni restarts the route discovery or find an alternate path;
}

else
Node Ni continues to send the data.

VI. Conclusion
The load balancing mechanism reduces the load of the network 
and hence the data is delivered to destination easily and early. 
Data delivery to destination vehicle in vehicular network is very 
important because it gives a chance to the driver to take immediate 
action in case of any accident on road. In this paper we have 
proposed a technique to balance the load and distributing the 
message on stable routes. Future work includes the implementation 
of above algorithm on ns2.34.
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