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Abstract— Vehicular Ad Hoc Network (VANET) is an
emerging new technology integrating ad hoc networkwireless
LAN (WLAN) and cellular technology to achieve intellgent inter-
vehicle communications and improve road traffic safty and
efficiency. VANETSs are distinguished from other kind of ad hoc
networks by their hybrid network architectures, node movement
characteristics, and new application scenarios. Thefore,
VANETs impose many unique networking research challeges,
and the design of an efficient routing protocol forVANETS is
very crucial. Nowadays, Intelligent Transportation §stem (ITS)
has a major impact on improving the quality and effciency of the
transportation system. When we talk about luxury aml secure
implementation of VANET, vehicle will query data from any
other vehicle through multi hop infrastructure. While data is
moving in VANET it will suffers from recurrent inter ruptions
due to frequent mobility and sporadically linked néwork system.
In this paper, studies and comparison of the folloing three
routing protocols AODV, DSR and DSDV have been doneThe
analysis has been measured and evaluated in bothhan and
rural environments. Contrary to the pessimistic cowrlusion of
previous works, by incorporating the classificationaccuracy is
improved in the routing algorithms used. The proposd system
analyzes the vehicles density, data drop, and thrghput and
end-to-end delay.

Keywords— VANET, Vehicular communication,
AODV, DSR, DSDV Protocol
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I. INTRODUCTION

Vehicular Ad Hoc Networks (VANETS) are emerging new
technology to integrate the capabilities of new egation
wireless networks to vehicles. The idea is to pievi
ubiquitous connectivity while on the road to mobilsers,
who are otherwise connected to the outside wortdutyh
other networks at home or at the work place, aritierfit
vehicle-to vehicle communications that enable thtelligent
Transportation Systems. Therefore, vehicular adrieteorks
are also called Inter-vehicle Communications or iglekto-
Vehicle communications. ITS is the major applicatiof
VANETS. ITS includes a variety of applications suah co-
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operative traffic monitoring, control of traffic divs, blind
crossing, prevention of collisions, nearby inforimatservices,
and real-time detour routes computation. Anothepartant
application for VANETS is providing Internet contietty to
vehicular nodes while on the move, so the usersloamload
music, send emails, or play back-seat passengezgyaks the
number of vehicles on the road increased over #dmsy the
need for safety on our roads cannot be over empdrsi
VANET is a cluster of transporters equipped to camivate
with each other either in an ad-hoc way (withou aristing
infrastructure) or with a nearby Road Side Unit (RS
VANET has become an increasingly interesting foais
researchers and the automobile industry becausearit
enhance safety on the roadways by allowing vehittes
communicate with one another to prevent unwante@tsons,
Thus enhancing comfort and safety of road users.

Figure 1. Communication architecture of VANET.

Fig. 1 shows the architecture of VANET in whicHfelient
components are shown. This is a generic archited¢tuwhich
data is transferred among different On-Board U@8U).
Intelligent Transportation Systems (ITS) is a wideging
technology system applicable to transportation &ixensystem
safer, more effective, and more reliable and morgérenment
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friendly, without altering the existing infrastruce.
Technologies ranges include sensor network,
technologies, communications system, computer inébics,

transportation, engineering, telecommunicationsmmater

science, finance, electronic commerce and automobi
manufacturing.

Intelligent Transportation Systems (ITS) have bdeweloped

to improve the safety,
transportation systems. The field of Inter Vehicula
Communications (IVC), including both Vehicle-to-\iele

communication (Va2Vv) and Vehicle-to-Roadside
communication (V2R), also known as VANET, is reciagn

ROAD SIDE UNIT
Figure 3. Vehicle to Infrastructure Communicati®f2y).

Figure 4. Vehicle to Vehicle Communication (V2V).
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controVehicular Ad-Hoc Network (VANET) communication has

become a progressively important research topibérarea of
wireless networking as well as the automotive itdes The
Igoal of VANET research is to develop a vehicular
communication system to enable cost-effective amstebt
communication of data for the benefit of passerigeafety

security and efficacy of theand comfort.

A vehicular ad hoc network (VANET) is an emergiegearch
area for the communications industry and academicia
Researchers proposed an entirely new wireless nldtvgo
concept, i.e., vehicular ad hoc network which cacréase
passenger safety and reduces vehicle collisiontherroad.
Wireless communication among moving vehicles isquei
and innovative research era in the academics anthen
corporate sector, driven by the vision to commuieica
information among vehicles to ensure the safety @dfort
of the users.

Nowadays, automobile industry have equipped thew n
vehicles with Global Positioning Systems (GPS)jtdignaps
and even wireless interfaces, e.g., Honda-ASV3fAdtavork
architecture of VANET can be classified into thoetegories:
Cellular network/WLAN, ad hoc network, and hybrid
network.

This paper summarizes the impact of topology-baseiting
protocols in urban and rural area scenarios.

II. VANET ROUTINGPROTOCOLS

In VANET, the routing protocols are classified ifiee major
categories:

WVANET Routing Protocols

Topology Based [8]

Position Based [9]

Geo-Cast Routing [10]

Broad Cast Routing [11]

Cluster Based [12]

-

Figure 5. VANET routing protocols Categories

VANETS consist of vehicles which have to follow ttraffic
rules of movement unlike MANETs in which nodes move
randomly without any movement restrictions. VANEfave
very flexible and complex topology due to multiptautes on
which drivers move at different speeds, with diferdriving
behavior, whereas in MANET’s topology changes ass|
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frequent. Due to these distinguished differenceswéen
MANETs and VANETs, MANETS routing protocols have to
be studied first and verified for their compatityilin VANET
environments. The routing protocols, which are ctel& for
this study, belongs to a special branch of MANETItiryg
protocols namely Topology Based Routing Protocdlke
main reason for such a selection is the dynamioltgy
aspect of VANETs, which has a straight implication
routing protocol analysis.

A. Topology Based Routing Protocols

In this paper, we have considered proactive andtikea
protocols. Topology based routing protocols usek’din
information, which exists in the network and usepasket
forwarding.

These protocols can be categorized into:

» Proactive (Table-Driven) routing protocols.
» Reactive (On-Demand) routing protocols.
» Hybrid routing protocols.

B. Proactive-Routing Protocols

Proactive routing protocol is also named as "talvieen”
routing protocol. In proactive routing protocol, des in a
mobile ad-hoc network incessantly assess routesalto
accessible nodes and try to uphold reliable, usminute
routing information in their routing tables. FSL®SDV,
OLSR etc. are examples of proactive-routing proco

1) Dedtination Sequenced Distance Vector (DSDV)

It is Table Driven routing protocol which is used VANET;
is grounded on classical Bellman-Ford algorithmim@rily
every vehicle broadcasts its own route informatatyies to its
neighbor vehicles. The neighbor vehicles keep ugatie
routing table by two type of packets- Full Dump Retcand
Incremental Packet. Full Dump Packet comprisesrinédion
about every contributing vehicle in the VANET. Thes
packets are communicated intermittently after agldime
intermission. Incremental Packet covers latest gham
vehicle position since last Full Dump Packet. Reutee
nominated with the up-to-date entry in the tabl&SOV is
better option for networks where location of nodgsless
changeable.

C. Reactive Routing Protocols

Reactive routing protocols for mobile ad hoc nekgoare
similarly known as “on-demand" routing protocolsr h
reactive destination node but no route is accessibinitiates
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a route detection process. It is initiated with RREoute
request) packet, response is with route reply (RR&RI
while link is not available it is received routerar (RERR)
packet. Reactive routing protocols has less ovehheanique
feature, while reactive routing protocols scalaktiean
proactive routing protocols. But while using rewaetirouting
protocols, source nodes may undergo routing pratocoting
paths are look for only while it is desirable. Hefurth these
protocols are not appropriate for real-time appilices. The
Dynamic Source Routing (DSR) and Ad hoc On-demand
Distance Vector routing (AODV) are examples foratese
routing protocols.

1) Ad Hoc on-Demand Distance Vector Routing (AODV)

It is a Source Initiated on Demand routing protece$ed in
VANET. In this protocol, every vehicle retains itsute
information of every vehicle. Sequence number isduso
accept an acknowledgment of update for table effteytable
entry is not used within a certain time limit, iflvbe erased
from table and if there is any route is disconngchom
vehicle to another vehicle, route error (RERR) pmdcls
generated so that vehicle route is efficiently dpdain its
routing table.

2) Dynamic Source Routing (DSR)

It is Source Initiated on Demand routing protocsled in

VANET and is grounded on link state routing aldarit When
a vehicle needs to transfer data to another vehfolt it

initiates route discoveries request up to thatalehiFor route
finding, source vehicle recruits a route requeRER) packet
in the network and other nodes forward the RRE@Hanging
their name as sender. Lastly when RREQ packetdpteahe
destination vehicle or to a vehicle having path tte

destination vehicle, a route reply (RREP) packetisasted to
the sender node. If the reply packet is not reckitlee source
vehicle resumes violent discovery of route up ®dbstination
vehicle.

Ill. EXPERIMENTAL MODEL AND SCENARIOS

In the vehicular networks, basically, two differeypes of
simulator are required; first, is network simulatoand second,
is traffic simulator. But, in proposed solution, faybrid
simulator is used which offers a mixing services bafth
network and traffic simulator. The hybrid simulakstiNet 7.0
is the commercial version of NCTUns network simodadnd
emulator. EstiNet 7.0 is a world-renowned tool dad been
used by more than 20,000 listed users from 144 tdesnall
over the world. EstiNet 7.0 is latest version aritbge central
technology is based on the novel kernel re-entering
methodology invented by Prof. S.Y. Wang [10]. Treious
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features of VANET supported by EstiNet 7.0 maka itlear

choice for proposed research work. TABLEIL  URBANAREA SMMULATION PARAMETERS

A. Smulation Model and Parameters No. af Vehicles 80
TABIEL R — Simulation area IXEm
Routing Protocols in both scenarios | AODV, DSE. and DSDV Simulatio Time 20 mimutes
Cliannel tipe Wireless channel Vehicle Speed 10 m/sec
MAC protocel 802.11p Channel bandwidth 6 Mbps
Mability model Random Way Poimt(RWP} Transport protocol upP
Theorenical Channel Model Two Bay Ground Transmitted power 28 8dbm

. Rural Ar i
B. Urban Area Scenario C. Rural Area Scenario

Fig. 6 shows the urban area grid scenario whereeBiicles
devices identified as On-Board Units (OBUs) comroate
with each other as well as with RSU (Road Side )Unit
.Vehicles show the network behavior as the OBUsenwithin
the network to analyze the performance of eachopaobt
While assessing the performance of a given scenarite
Vehicle-to-Vehicle communication (V2V) and Vehidkz-
Roadside communication (V2R) vehicles move witretwork
and establish VANET. In this mobility model we ugeandom
waypoint. By using this mobility model, vehiclesdfree to
move to reach at random destination. Movemente¥thicles
is calculated by the algorithm.

Figure 7. Rural Area Scenario.

Fig. 7 shows rural area grid scenario where 15 Oar& Units
(OBUs) communicate with each other as well as R&U
(Road Side Unit) .Vehicles show the network behaw® the
OBUs move within the network to analyze the perfance of
each protocol.

Table Il describes the simulation parameter usedhe
rural area scenario.

Figure 6. Urban Area Grid Scenario.
Table Il describes the simulation parameter usedh@n
urban area scenario.
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TABIETL  UrBAN AREA SIMULATION PARAMETERS
No. of Vehicles po
Stmulation area X Em
Stmulafio Time 50 mimmtes

Vehicle Speed 10 m/sec to 18 m/sec

Channel bandwidth 6 Mbps
Transpart protocol UDP
Transmitted power 28 3dbm

IV. PERFORMANCERESULTSOFAODV, DSR,DSDV

The following graph shows the performance of thating
protocol using different metric considered abovhe X axis
represents the time in seconds and y axis repsefigmimetric
considered.

A. Throughput

From Fig. 8, it can be realized that in urban seanario
throughput with DSR protocol is better than with BX® and
DSDV with throughput peak reaching up to 300 ki/ss also
observed that, when speed is increased and mornelesh

connected to the RSU than AODV performance suddenl
degrades from about 270 KB/s to 40 KB/s, while DSDV

performance slightly decrease remains moderatelgdme.
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Figure 8. Throughput Performance in Urban Scenario.

AODV Throughput remains in between other two andOV'S
Throughput is lowest among all three.

350

300

250

TUREE 2w v o e SR A e
IEASRARYA

200 - ]

150

——AQDV

100 —DSDV

[spuosas/ay) ndysnoyy

DSR

50

— |

0

L B
1 6 11 16 21 26 31 36 41 46 51

Simulation Time (Minutes)

Figure 9. Throughput in Rural Scenario.

B. Packet Dropped

The packet drop performance of DSR protocol is muoetter
than AODV and DSDV in urban and rural scenariodsagen
from Fig. 10. About 10 to 20 packets dropped inanrfarea
while less than 50 packets drop in rural scenardenthis
drop of packets better as time passes for the DS®qI. As
the speed is increased the packet drop rate for\A@itocol
increases from 200 to 1100 drop packets in urbaa ar
whereas in rural area packet drop for AODV rematween
¥00 to 140 packets. In terms of dropped packetD®BbDV’s
performance is the worst in both scenarios. Théopmance
degrades with the increase in the number of noddsspeed.
The performance degrades with the increase in tingber of
nodes and speed.
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Figure 10. Packets Dropped in Urban Scenario.

Fig. 11 shows the drop packet performance of DSfopol is

Fig. 9 shows the Throughput in rural scenario. Cleapater than for both AODV and DSDV in urban scemafs

implication from graph DSR Throughput is uppermost.
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suddenly increased from 29 to 480 packets that gkt in
entire simulation.
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Figure 11. Dropped Packets in rural Scenario.

V. CONCLUSION

In this research, analysis the simulations areopeéd to
compare the performance of On-Demand (DSR and AODV§10]
and Table-Driven (DSDV) routing protocols by usiig two
different scenarios. Also measured the metrics
collide, data dropped, etc. The results presemtélchble 5 for
different traffic scenario and for three VANET rimg
protocols, performance of DSR has been found tddteer
than that of AODV and DSDV. From the parameter galu
characterizing the two traffic scenarios, DSR isni suitable
for both rural and urban traffics scenarios. Thugan be
concluded that DSR outperforms from other routingtqcols
AODV and DSDV in both urban and rural area scerario

ldata

TABLEIV. COMPARISION OF ROUTING PROTCOLS
Parameters Scenario Routing Protocols
AQDV DEDV DSE.
Throughput Urban L M H
Throughput Bural M L H
Data Dropped Urban H M L
Data Dropped Rural M H L
Data Collide Urban H M L
Data Collide Rural M H L

H = High L=Low, M= Madm
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