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Abstract: VANET is a vehicle communication platform in
which the vehicles can communicate with other vehicles either
directly or through infrastructure unit named as RSU (road side
unit). The density of the network depends upon several factors and
condition of roads. In urban cities, the densities of vehicles are
high whereas in rural area, the density can vary. Therefore,
vehicle to vehicle communication faces problems in while
communicating through VANET and the developer needs to
design an infrastructure that can resolve this problem. In this
paper, we are presenting a comparative analysis of various routing
techniques used in VANET. The main issue that find in VANET
communication is the selection of an appropriate routing protocol.
Therefore, to know about the advantages, disadvantages and
application of four different routing algorithms named as position
based, geo based, cluster based and topology based a comparative
analysis has been performed.

formed [3]. V2V (vehicle to vehicle) has two kinds of
communication named as one hop communication and multi
hop communication. The main objective of routing protocols
is to offers an optimal route between network nodes by
providing less overhead [4].
Figure 1 represents the communication links formed
during the communication process in VANET. The
communication link is created between V2V and V2I
(vehicle to infrastructure) as shown in figure above [5]. In
V2V the messages information is exchanges between vehicle
to vehicle that are moving on road. In V2I, the information is
exchanged between several vehicles around the
infrastructure. The infrastructure is used to provide updated
information such as traffic on road or empty road etc. with the
help of internet connection. Also, the information is shared
between infrastructure to infrastructure (I2I) so that the
infrastructure must be updated as per the transmitted
messages [6]. Generally, in urban areas, the density of cars is
high, and V2V communication is possible. In such cases, this
may be impossible, at night or because of strike in the urban
area. The situation in rural areas is completely different, and
the traffic density is relatively low, the spacing between
vehicles can be quite large [7]. in order to overcoming these
situations, a roadside unit (RSU) can be installed to provide
V2I communication and hence fill the communication gap
among vehicles. In VANET, vehicle speed is varied as in
rural areas the speed is slow whereas on highway, the vehicle
speed is high. As the speed of vehicle varies therefore the
connectivity among the vehicles and between the RSU and
vehicle changes [8]. This become a challenging research
issues for example to route data packet and to decrease the
packet drop during the communication process. on the
highway. Due to the speed of the vehicle The connection
between the RSU and the vehicle, many challenging research
issues, such as Encountered the routing and throughput of
data. To achieve best results, the developer must study and
compared the VANET routing protocols [9].

Index Terms: VANET, Routing Protocols, Position Based, Geo
Based, Cluster Based and Topology Based.

I. INTRODUCTION

VANET is one of the practical application of mobile ad
hoc network (MANET) mostly used in transportation System
and become an important part of an intellectual transportation
system [1]. VANET is a subclass of MANET in which the
vehicles are arranged on the road to form a multifunctional
Mobile node. Different routing protocols are used to form
route between nodes in an appropriate way so that the data
can be transmitted successfully with minimum energy and
high data rate [2].

A. Routing Protocols in VANET
Due to the dynamic nature of the mobile vehicles in the
VANET, discovering and maintaining routes between source
and destination vehicle is very challenging task. Routing in
VANET (using pure ad hoc network) has been studied and
several different protocols were proposed. The proposed
protocols are mainly divided into five categories as shown in
figure 2 [10].
• Position based routing protocol
The movement of vehicle in VANET is usually
bidirectional in urban cities.

Fig. 1: Communication Paradigm in Intelligent
Transportation System
VANET mainly included two different entries named as
access points and vehicle points. Access point is used to
linked with the internet. The communication between the
vehicles and between the vehicles and infrastructure has been
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Therefore, the routing strategies are formed on the basis of
vehicle’s geographical position. The message is forwarded to
the next vehicle which is closest to the source vehicle, in this
way the data is transmitted to the destination [11].
• Topology based
This scheme is used to communicate with the vehicles as
per the topology of the network formed. By using this
topology unicast as well as multicast data can be transmitted
with less bandwidth consumption [12].
• Broadcast based
Using this type of routing algorithm, the entire data is
forwarded at the same time in the network. This type of
routing scheme is used in case when the destination node is
far away from the source node. As the whole data is
transmitted at the same time thus, this protocol required more
bandwidth [13].

Fig. 3: Different Communication Scenarios in VANETs.
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Fig. 2: Types of Routing Protocols in VANET
• Cluster based
In this type of routing technique, clusters are formed by the
vehicles that consists same speed, direction etc. After
forming clusters, a CH (cluster head) is selected among every
cluster through which communication makes possible. If the
source node and destination nodes are present in the same
cluster, then the route is formed directed between source and
destination vehicle. In case, when the destination node is
present in another cluster then the route is formed by the CH.
• Geo cast
Geo-cast routing is a location based multicast routing. The
main goal of a geo-cast routing is to provide data from source
vehicle to all the vehicles present in a particular geographical
region [14].
The communication or the route in VANET can be formed by
using uni-cast routing, broadcast routing and geo-cast
routing. These routing can be better understand by using the
figure 3:

Location
based

Broadcast
based

Cluster
based

Geo-cas
t based

Heuristic
method

Wireless
multihop

Wireles
s
multiho
p

Wireles
s
multiho
p

No

No

No

Yes

Not
required

Not
required

Not
required

required

Yes

Yes

Yes

No

Carry
and
forward

Carry and
forward

Floodin
g

Carry
and
forward

Urban

Highway

Highwa
y

Urban

II. RELATED WORK
In this section, the work performed by various researchers in
the domain of VANET by using different routing protocols
and simulator along with the obtained outcomes are
described in tabular form.
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Table II: State-of –art of Existing Work
References

Proposed work

Techniques used

[16]

Proposed reactive as
well
as
proactive
routing protocols to
determined
route
between source and
destination.

[17]

[18]

[19]

[20]

[21]

Parameters/simulator

Outcomes

destination
sequence
distance vector (DSDV)
and ad-hoc on demand
distance
vector
(AODV)
routing
protocol

Throughput NS-2

It is concluded that
AODV routing protocol
perform better than
DSDV protocol.

Presented
an
inter
vehicle distance based
routing protocol that
forms routes on the
basis of connectivity
between vehicles

Localization methods
such as: cooperative
localization
and
Geometry
based
Localization methods
have been used.

PDR (packet delivery
ratio), hop count with
respect to average speed
of vehicles have been
measured
in NS-2
simulator.

Proposed a technique to
predict future position
of vehicles on time
basis.

Neural network, SVM
has been used as a
classification technique
whereas
Kalman
filtering technique is
used to reduce the
transmitted information.

Prediction
distance,
MSE with respect to
time.

AODV and GPRS

PDR,
delay
and
normalized routing load
with respect to density
of vehicles

It is concluded that
AODV routing protocol
reduced the broadcasting
load and increase the
performance
of
the
VANET.

CBLTR (Cluster based
life time routing),idvr
and cora have been used
in MATLAB simulator
tool

Throughput, end to end
delay
and
cluster
overhead have been
measured by using
CBLTR, IDVR and
CORA routing protocol
respectively.

It has been concluded
that the IDVR routing
protocol perform better
than
other
two
techniques.

(TARCO) traffic aware
routing protocol has
been proposed using
NS-2 simulator tool
with network area of
1500m×2000m.

The
performance
metrics such as PDR
along
with
communication
overhead have been
measured.

The performance of the
network
by
using
TARCO routing protocol
has been increased.

Proposed two VAnet
routing
approaches
named as AODV and
GPRS used to control
the
message
transmission in traffic
scenario.
Proposed a technique to
select shortest path by
using
intersection
dynamic
VANET
routing protocol (idvr)
along with Control
overhead
reduction
algorithm (cora)
Proposed a traffic aware
routing protocol to
transmit message in
traffic areas.
III. CONCLUSION

One of the best routing protocols for VANET is the major
issue that needs to be resolved during the daily life. The
performance of VANET is mainly depends upon the
movement of vehicles, density of vehicles, driving
environment condition, etc. The routing solution for the
VANET’s application scenario might be impractical.
Therefore, the researchers need to develop a routing protocol
that meets the application requirement. The comparison
between different routing protocols that are utilized in
VANET has been presented. From the literature survey, it is
concluded that AODV routing protocol perform well as
compared to GPS, ZRP and DSDV routing protocol.
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It has been concluded
that
the
proposed
localization techniques
makes the computation
of IVD (Inter-vehicle
distance) robust in case
of GPS failure.
It has been determined
that how the localization
technique has been used
to determine an accuracy
position of vehicle in
case of incorrect sample
position of vehicles.
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