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Abstract 

A Vehicular Ad-hoc Network (VANET) is a collection of wireless nodes that can dynamically form a network to exchange 
information without using any pre-existing fixed network infrastructure. VANET is a self organized and self configurable 
network where the mobile nodes move randomly. The mobile nodes can receive and forward packets as a router. Each node 
operates not only as an end system, but also as a router to forward packets. The nodes are free to move about and organize 
themselves into a network. These nodes change position frequently. The protocols have to be chosen according to network 
characteristics, such as density, size and the mobility of the nodes. VANET does not require any fixed infrastructure, therefore, it 
is an attractive option for connecting devices quickly and spontaneously. In this paper three routing protocols AODV (Ad- Hoc 
On-Demand Distance Vector), DSDV (Destination Sequenced Dis-tance-Vector) and GPSR (Greedy Perimeter Stateless 
Routing) are compared. The performance of these routing protocols is analyzed in terms of their packet delivery ratio, average 
end-to-end delay and their results are shown in graphical forms. The comparison analysis will be carrying out about these 
protocols and in the last the conclusion will be presented, that which routing protocol is the best one for Vehicular ad -hoc 
network.  
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1. INTRODUCTION 

VANET (Vehicular Ah-hoc Network) is a subclass of MANET (Mobile Ad-Hoc Network) where communication is 
in between vehicles and in other scenario between vehicles and road-side base stations. In VANET, vehicle can be 
considered as an intelligent mobile node capable of communicating with other vehicles in the network over a radio 
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medium. These characteristics and mobility support create new challenges such as time speed critical inter-vehicular 
communication to ensure road safety, the large number of vehicles, density up to several thousand in the same cell, 
the total coverage ( typically to ensure emergency service in case of accident). Addressing these challenges has been 
the main focus work in this area. Effectively routing traffic with a more intelligent use of resources is a good way to 

cover these problems. Routing is an essential parameter in VANETs.  

Routing is the process of selecting paths in a network along which to send network traffic. In packet switching 
networks, routing directs packet forwarding, the transit of logically addressed packets from their source toward their 
ultimate destination through intermediate nodes. An ad hoc routing protocol is a convention, or standard, that 
controls how nodes decide which way to route packets between computing devices in a mobile ad-hoc network . In 
ad hoc networks, nodes do not start out familiar with the topology of their networks; instead, they have to discover 
it. The basic idea is that a new node may announce its presence and should listen for announcements broadcast by its 
neighbors. Each node learns about nodes nearby and how to reach them, and may announce that it, too, can reach 
them. 

 

Fig1. Vehicular Ad hoc Network Architecture 

Vehicular Ad hoc Network (VANET) is considered as a special type of Mobile Ad hoc Network (MANET), which 
gains interest from many researchers. In VANET each vehicle acts as a router to exchange data between nodes in the 
network. It is designed for vehicle-to-vehicle (V2V) and infrastructure-to-vehicle (IVC) communication. Such 
networks are used in traffic control applications, safety applications, driver assistance and location based services. In 
VANETs power consumption and storage capacity are not limited and the position of the nodes can be determined 
by using GPS. 

Routing protocol in VANET can be classified into several ways depending upon their network structure, 
communication model, routing strategy, and state information and so on but most of these are done depending on 
routing strategy and network structure. The routing protocols in VANET are categorized into six types: Topology 
based, Position based, Geocast based, Cluster based, Broadcast based and Infrastructure based.. VANET can play a 
key role and broadcast useful information to the vehicles in the vicinity in the future. It can be used to not only solve 
traffic safety warning, but also traffic information inquiry, commercial advertisement and so on. The rest of the 
paper is organized as follows. Section 2 covers literature survey, Section 3 deals with Topology based protocols. In 
section 4 details of DSDV, AODV, GPSR are included. Finally simulation environment and performance metrics 
are described in Section 5. Section 6 on conclusion. 

 

2. LITERATURE SURVAY  



Sujata Agrawal, IJRIT  100 

 

Vijaya et. al [1] compares the performance of two prominent on-demand reactive protocols for mobile ad-hoc 
networks: DSR and AODV with traditional proactive DSDV protocol. The network per-formance such as 
throughput delivery ratio and end-to-end delay carried out using NS2 simulator. Anuj K. Gupta et. al. [2] is sub-
jected to the on-demand routing protocols with identical loads and environment conditions and evaluates their 
relative performance with respect to the two performance metrics: average End-to-End delay and packet delivery 
ratio and investigates various simulation scenarios with varying pause times. Using the latest simulation 
environment NS 2, it evaluates the performance of three widely used ad-hoc network routing protocols using packet-
level simulation. Singh Annapurna et. al. [4] compares the performance of three on-demand routing protocol i.e. 
DSR, DSDV and TORA for MANET by varying the size of the networks. The performance metrics used are Total 
traffic received, Traffic Load, Throughput, Number of Hops per route and Route Discovery time. The simula-tor 
used is OPNET simulator. Mohd. Izuan Mohd Saad et. al.[5] studied the effect of the different mobile node 
movement pattern in random-based mobility model group (Random Waypoint Mobility Model, Random Walk 
Mobility Model and Random Direction Mobil-ity Model)on the performance of Ad-hoc On-demand Distance Vector 
(AODV). To evaluate the performance, a detail simulation was conducted using the discrete-event simulator 
OMNeT++. Azizol Abdullah et. al. [6] compares three ad-hoc routing protocols named DSDV, DSR and AODV 
using NS2 simulator. Simulation results show that when number of nodes participating in the net-work is increased, 
packet delivery fraction of data packet delivered by all the protocols will become lesser. M.Sulleman Memon et. al. 
[8] contributes an effort towards anthology of one of the major segment of routing protocols i.e. unicast, their 
categories and the main type of unicast routing protocols such as DSDV from proac-tive plus DSR from reactive. 
Muazzam Ali Khan Khattak et. al. [11] analyze different performance parameters of three well known Ad-hoc 
network routing protocols (AODV, DSDV, DSR) with varying node density and velocity, under reliable TCP and 
unreliable UDP transport layer protocols. From simulation results it is observed that each protocol perform in 
different way with different node density and velocity. Comparing result for both UDP and TCP, it concludes that 
all the protocols perform well under TCP as far as packets received are concerned. 

 

3. TOPOLOGY BASED PROTOCOLS 

These routing protocols use links’ information that exists in the network to perform packet forwarding. It discover 
the route and maintain it in a table before the sender starts transmitting data.  They are further divided into Proactive, 
Reactive and hybrid protocols as shown in table1.  

 

Table1: Routing Protocols for VANET 

Proactive 
Routing 

Reactive 
Routing 

Hybrid 
Routing 

DSDV AODV GPSR 

OLSR S-AODV GPSR-L 

MOPR PAODV GPCR 

GSR DSR GpsrJ+ 

 

3.1 Proactive Routing Protocols 
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The proactive routing means that the routing information, like next forwarding hop is maintained in the background 
irrespective of communication requests. The various types of proactive routing protocols are: OLSR MOPR, DSR, 
DSDV. Proactive routing protocols tend to update routing information periodically, which perform satisfactorily in 
city environments (with low mobility) but shows degraded performance in highly mobile and dense scenarios when 
compared with reactive routing protocols. The advantage of proactive routing protocols is that there is no route 
discovery since the destination route is stored in the background, but the disadvantage of this kind of protocols is 
that it provides low latency for real time application. 

3.2 Reactive Routing Protocols 

Reactive routing opens the route only when it is necessary for a node to communicate with each other. Reactive 
routing consists of route discovery phase in which the query packets are flooded into the network for the path search 
and this phase completes when route is found. Reactive routing protocols are very popular in mobile ad hoc 
network. The various types of reactive routing protocols are AODV, S-AODV, PAODV, DSR. 

3.3 Hybrid Routing Protocol 

The hybrid protocols are introduced to reduce the control overhead of proactive routing protocols and decrease the 
initial route discovery delay in reactive routing protocols. The various types of hybrid routing protocols are: GPSR, 
GPSR-L, GPCR, GpsrJ+. 

 

4 Routing Protocols 

 4.1 DSDV (Destination-Sequence Distance-Vector): It is a table driven routing protocol where every node 
maintains a table of information (which updates periodically or when change occurred in the network) of presence of 
every other node within the network. Any change in network is broadcasted to every node of the network as shown 
in fig2.   

DSDV protocol is a proactive routing protocol which is a modification of conventional Bellman-Ford routing 
algorithm. In this protocol each nodes maintains routing table. This routing information must be periodically 
updated. With the help of routing information nodes can transmit data to other node in a network. The fields of 
routing table consist of destination, next, metric, sequence number, installs time, stable data etc.. Sequence numbers 
are basically originated from destination itself which ensures loop freeness. Install time are used to delete fake 
entries from table. Stable data is basically a pointer to a table holding information on how stable a route is and also 
used to damp fluctuations in network. This protocol ensures that each node in a network continuously advertises to 
each of their neighbor, so that the updating of routing table has  to be known to all nodes and they might be in a 
position to find out shortest path to reach destination. Therefore, even if there is no direct link between the nodes, 
data broadcast by each node contain new sequence number. Then destination node received data packet, it compares 
the sequence number of received packet with the available entry list. 



Sujata Agrawal, IJRIT  102 

 

 

Fig2: Example Of DSDV Protocol 

4.2 AODV (Ad hoc On-demand Distance Vector): It is an improved version of DSDV, as its name suggest, 
establishes the route only when demanded or required for the transmission of data. By this mean, it only updates the 
relevant neighbouring node(s) instead of broadcasting every node of the network i.e. it does not make source routing 
to the entire node for the entire network.  

In AODV routing, upon receipt of a broadcast query (RREQ), nodes record the address of the node sending the 
query in their routing table (Fig 3a). This procedure of recording its previous hop is called backward learning. Upon 
arriving at the destination, a reply packet (RREP) is then sent through the complete path obtained from backward 
learning to the source (Fig.3b). At each stop of the path, the node would record its previous hop, thus establishing 
the forward path from the source. The flooding of query and sending of reply establish a full duplex path. After the 
path has been established, it is maintained as long as the source uses it. A link failure will be reported recursively to 
the source and will in turn trigger another query-response procedure to find a new route. 

 

Fig 3: AODV Route Discovery 

 

 

 

4.2.2 Advantages of AODV 

1. AODV is suitable for VANET, because of its dynamic nature. 

2. This protocol is basically used for unicast as well as multicasting of packets also. 
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4.3 GPSR (Greedy Perimeter Stateless Routing) : It uses a greedy forwarding technique [14]that selects next hop 
which is closest to the destination. Each node in GPSR keeps states from immediate neighbours and uses only those 
states for data forwarding. Forwarding nodes run 
greedy mode routing, which firstly selects a node 
whose distance to a destination is shortest 
among all immediate neighbours   and then 
drives the routing nodes to forward data to the 
destination node. If there is no neighbour, whose 
distance to destination is greater than distance from 
forwarding node to destination, forwarding 
node runs perimeter mode routing. The state is 
geographic position that all sensor nodes can self-
configure through GPS or others location devices. 
Source node propagates data with the position of 
destination to vehicle ad hoc network. 

 

5. Simulations and Analysis: 
 
To study and analyze the comparative study of selected routing behaviour in their respective model, an approach of 
density formulation among traffic flow is used. For this reason, city scene is further sub-classified on the basis of 
their participating vehicles in a low, medium, and high density phases.  
As discussed earlier, to generate simulation instance, there are certain number of variables required to be defined 
within the simulation script to take action. For different densities of city model, the common variables defined are 
shown in below. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2 Node Configuration Parameters 

According to this, the approximated area of simulation (topology size) is defined by 2000m x 2000m based on the 
selected city region with a typical simulation running time of 300 seconds. Further, the routing protocols deployed 
individually for the analysis of each simulation are: AODV, DSDV, and GPSR. Lastly, the traffic type for nodes 
communication is commonly defined by TCP agent source for considering reliable communication instead of UDP. 
 
5.1 Low Density Model: 

Variable  Value  

Simulation time 40 s 

Topology size  2000 m x 
2000 m 

Routing 
Protocols  

DSDV, 
AODV, 
GPSR 

Traffic Type  TCP 
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Simulation Parameters: The low density model along with previous common parameters comprises of 10 vehicles as 
nodes. These nodes are deployed and arranged according to the provided patterns of mobility traces with a 
maximum of 8 intercommunication connections. 
5.2 Medium Density Model: 
Simulation Parameters: The medium density model comprises of 40 vehicles as nodes and intercommunication 
source type of TCP with a maximum of 150 connections. 
5.3 High Density Model: 
Simulation Parameters: The high density model comprises of 100 vehicles as nodes with all other variable values 
same as that of previous medium density model. 
6 QoS Parameters: 
In this paper ,comparison is made based on end to end delay and packet delivery ratio. 
6.1 End to end delay The average time it takes a data packet to reach the destination. This includes all possible 
delays caused by buffering during route discovery latency, queuing at the interface queue. This metric is calculated 
by subtracting time at which first packet was transmitted by source from time at which first data packet arrived to 
destination. Mathematically, it can be defined as: Avg. EED=S/N Where S is the sum of the time spent to deliver 
packets for each destination, and N is the number of packets received by the all destination nodes.  

 6.2 Packet delivery ratio Packet delivery ratio is defined as the ratio of data packets received by the destinations to 
those generated by the sources. Mathematically, it can be defined as: PDR= S1÷ S2  

Where, S1 is the sum of data packets received by the each destination and S2 is the sum of data packets generated by 
the each source 
 
 
 
TABLE 3 Packet delivery ratio for DSDV,AODV and GPSR 

Packet delivery ratio 

DSDV AODV GPSR 

Low Density Area 100% 100% 100% 

Medium Density Area 70% 100% 100% 

High Density Area 20% 100% 100% 

 

Above table shows the  results of packet delivery ratio for DSDV,AODV and GPSR in low, medium and high 
density area using ns-2.34 simulator. 
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Fig:4 Packet delivery ratio  for DSDV, AODV and GPSR 
 
Figure 4 shows the measurement of Packet delivery ratio   for DSDV,AODV and GPSR protocols  in Low ,Medium 
and High density area. Packet delivery ratio  of AODV and GPSR  is same  for Low ,Medium and High density area. 
Performance of DSDV is not suitable at  medium and high  density. Its performance is good at low density of 
vehicles. GPSR is preferred for VANET  because of GPS used in  vehicles as compared to DSDV and AODV. 
 
 

Table 4  Average end to end delay  for  DSDV, AODV and GPSR 

 

 

 

 

 

 

Above table shows the results of average end to end delay for DSDV,AODV and GPSR in low ,medium and high 
density area using ns-2.34. 

 

Fig:5 Average end to end delay for   DSDV,AODV and GPSR 
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Low Density

Area

Medium

Density Area
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Area

Average end to end delay(msec) 

DSDV AODV GPSR 

Low Density Area 50 50 50 

Medium Density Area 250 350 200 

High Density Area 300 300 400 
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Figure 5 shows the end to end delay for DSDV,AODV and GPSR  protocol in Low ,Medium and High density area. 
It is observed that  for medium density area GPSR protocol is best. For high density DSDV or AODV can be used 
and for low density area any of these protocols can be used. 

In Fig.4 since the results of AODV and GPSR are almost same ,modified AODV with GPSR are compared with two 
different node speed (20 m/s & 30 m/s)  

Table 5:Node configuration parameter 

Parameter Setting 
 

Environment Size 1500 x 800 meters 
 

Total number of nodes 20 
 

Node Type Highly Mobile nodes 
(Vehicles)  

Node Speed 20 m/s , 30 m/s 
 

Packet Type UDP 
 

Packet Size 1400 Bytes 
 

Simulation Time 400 seconds 
 

Number of Receiver One 
 

 

Throughput and packet drop of modified AODV and GPSR are calculated. 

Throughput (bytes/sec) = Total no of received   packet at destination^ packet size/ total simulation time  

 Packet drop = Total no of data packets that are not send  in destination successfully 

 

Fig:6 Packet drop for modified AODV and GPSR for 20m/sec speed. 
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.  

Fig:7 Packet drop for modified AODV and GPSR for 30m/sec speed 

Fig.6 and Fig.7 shows that GPSR has less packet drop as compared to modified AODV. 

 

Fig:8 Throghput for modified AODV and GPSR for 20m/sec speed 

 

Fig:9 Throghput for modified AODV and GPSR for 30m/sec speed. 

Fig.8 and Fig.9 shows that GPSR has high throughput as compared to modified AODV at 20m/sec and 30m/sec 
speed. 
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7 Conclusions 

This paper evaluated the performances of DSDV,AODV, and GPSR protocol using ns-2.34. Comparison was based 
on Packet delivery ratio  and end to end delay in low ,medium & high density region. It is observed that Packet 
delivery ratio and end to end delay of AODV and GPSR is best for Low ,Medium and High density area. Packet 
delivery ratio  of DSDV   for low density region is best but as density of vehicles  increases its behavior degrades. It 
is also observed based on average end to end delay that   for medium density area GPSR protocol is best. For high 
density DSDV or AODV can be used and for low density area any of these protocols can be used. Depending on 
number of    vehicles   particular protocol  is selected. But when modified AODV is compared with GPSR based on 
packet drop and throughput ,the performance of GPSR seems to be the best.  
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