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Abstract— Intelligent Transport System (ITS) is one of the [ — E e — -
very WeII-know_n research area in wireless communidn -_.'!r-.-..“ F.-af!'—'!l'-a.;e_;-—‘__-;,;.n#!!'—'—
technology, which focuses on transport safety, relble and

secure communication among the vehicles. It is thgromising fa)
approach of ITS, and sub class of MANET. VANET is the
wireless ad-hoc technology which mainly comprehendbout
traffic monitoring, traffic flow control ,collision prevention and
communication among vehicles. Main Characteristics of
VANET are dynamic topology, random and high speed
movement of nodes. For better communication, an ef€tive
routing protocol has to be taken into account, whie works
profoundly well in VANET environment and it is very
challenging task. The main goal of this paper is tevaluate the
performance of MANET routing protocols, Ad-hoc On-dermand

Distance Vector (AODV) and Optimized Link state Rouing . .
(OLSR), which are Reactive and Proactive routing preocols, VANET poses many different features than MANETglik

respectively. And examined whether they are suitabl for ~vehicles acts as mobile nodes [4], and the netwisrk
VANET environment, in urban and highway scenario with restrained by predefined roads, speed breakeff; tantrol

respect to different number of nodes and seed valse mechanism (eg. traffic lights and stop signs) ambestion in
Throughput, Average end-to-end delay, Normalized roling 45 114]. In addition to this, future generati@hicles are

load, Packet delivery ratio are the performance meics used. - d with wid . ieffi
For simulation, VanetMobiSim and NS-2 are used as ability equipped with wide range transmission, storagecieficy

generator and network simulator respectively. Restl shows and processing power, which are not an issue UMKBET.
that, according to the characteristics of reactiveand proactive  So this leads to VANET as a very flexible and e@sgdapt

routing, scalability and efficiency of protocols deends and in  network, when compared to MANET [13]. Some of the
most cases AODVworks better than OLSR characteristics of the VANET are high mobility aghicles,
distributed network, infrastructure less and dyratopology
[12]. Hence routing protocols for VANET should atap
continuously to these inflexible conditions [2]. b
becomes very challenging task in the development of
communication routing protocols.

I. INTRODUCTION So in this paper, we will study whether the tramtitl

VANET is the emerging area of the wireless ad-hot/ANET routing protocols are suitable for VANET
network. VANET has attracted many researchers Moth enwronmen_t, does these_ protocols can be adaptedrio
terms of academic and scientific research. It paintuses Profoundly in VANET environment.
on smart transportation, safety measures, comntiomca
between drivers and so on [12].

Fig-1 a) Vehicle-to-vehicle b) Vehicle-to-infrastture

Index Terms— AODV, MANET, NS-2, OLSR, Routing
protocols, VANET, VanetMobiSim.

Usually the communication is divided into two types _ . B_ACKGROUND _
Vehicle-to-vehicle (V2V): communication occurs ditly A routing protocol is the procedure to coordinabe t
between vehicles. communication between two nodes to exchange infooma

Vehicle-to infrastructure (V21): communication oesu Which includes the route establishment, forwardiagisions,
indirectly with the help of third party (road sidenits) and the recovering from routing failure [8]. ManyAMET
between vehicles. routing protocols have been adapted to suit VANETS'

characteristics. Routing protocols can be clagkifigo five
categories: Topology based, position-based, braadesed,
Geo-cast based, Position based and Cluster bakedh|8
paper focused on topology based routing protoduis are
OLSR and AODV.

61



International Journal of Emerging Technology in Conputer Science & Electronics (IJETCSE)
ISSN: 0976-1353Volume 23 Issue 6 —-OCTOBER 2016 (SPECIAL ISSUE).

A. Ad hoc On-demand Distance Vector (AODV)

AODV routing protocol works completely on deman
basis, when it is required by the networks. It (st8s0f two
phases: route discovery and route maintenanceek toute
discovery by broadcasting Route Request (RREQ)anes®
all its neighbouring nodes. The broadcasted RREQsaye
carries address and sequence numbers of the sancte
destination node. AODV uses sequence numbers id dv®
eventually of forwarding the same packet more thace and
also to maintain recent fresh demanded route irdtiom.
When an intermediate node receives RREQ and ifidtns
the route to the demanded destination node, itssari@oute
Reply (RREP) packet back to the source node. Ro
maintenance is needed when a route fails in theamkt
RERR (Route Error) lists all the nodes affectedthmy link
failure between the nodes. When a source nodevescain
RRER, it can reinitiate route discovery [3,9].

B. Optimized Link Sate Routing (OLSR)

and disadvantages of various routing protocolsvMaNET

¢@nd its applications. They have explained the ratitw in

designing and traces of the evolution of routingtpcols. At
the end they have done the tabular comparison wbus
routing protocols.

In another paper [8], authors have discussed about
challenges and features of various routing progcdhey
have characterised routing protocols in two categohas
transmission strategy and routing information. Anglained
how do they work, their advantages and disadvastage

In [3], authors have focused on difficulties faced
designing the routing protocols for VANET as itdura is

L}géghly dynamic and frequent disconnection occurs.tls

study is about pros and cons of existing protoeoid this
work can be used for further improvement or deveept of
new routing protocol.

In article "Wireless Communications and Mobile
Computing" [1], have done survey on several mapbilit
generators, network simulators, VANET simulatoshich in
turn helps in developing a realistic simulationlsodnd they

OLSR works as a table driven protocol that exchang&oncluded that VanetMobiSim is better for mobiggnerator
topology information between neighbour nodes of theecause of good traffic model support. For netveariulator,

network. In OLSR each node constructs and maintamset
of neighbour nodes that can be reached in 1-ho@Ramaps
and it also selects a set of its neighbour nodeswdspoint
relays (MPR) node to decrease the number of traséomis
required. Each MPR will transmit link state infortioa in the
network. The number of active relays needed toi@m/by all
2-hops can be reduced by MPR algorithm. Such redags
called Multipoint Relays. The only packet is forded by the
node if and only if it is selected as MPR by thedsr node.
The advantages of OLSR are: is to provide shoptetsi route
from source node to all destinations and the abksla
link-state information can be used to eliminateurethncy.
MPRs are also used to establish the route fromemngiode to
any destination node in the network[3,9].

Ill. RELATED WORKS

Several studies have been examined and studied #igou
performance evaluation of routing protocols for VBN
Some of the researches are listed in this secfiba.authors
in [12] have discussed about whole concept of VANERT
terms of architecture, mobility model, network sgéyy
propagation mechanism and its
evaluated the performance of different types raupirotocols
considering packet delivery ratio, node densitypdighput,
average end-to-end delay and routing overhead

performance metrics and they have showed thatimgist

protocols are not efficient, a proper designed ingut

every simulator doesn't reach to the expectatiodsshowed
poor scalability. Groovnet and NCTUs are more feadly
used for VANET simulation.

Performance analysis of traditional ad-hoc rayti
protocols like AODV, DSDV and DSR for the highway
scenarios have been presented in [17] and the rsutho
proposed that these routing protocols are not tdeitéor
VANET. Their simulation results showed that these
conventional routing protocols of MANET increasee th
routing load on network, and decrease the packiétedg
ratio and end to end delay.

In our study for quantitative analysis, we havedutgo
routing protocols AODV and OLSR which are reactared
proactive routing protocols respectively.

IV. METHODOLOGY

The methodology of this work is explained in thegton.
The very first step is to define XML file in whicéll the
information about traffic mobility is described atis file is
executed with the VanetMobiSim jar, which generdtes
traffic trace file, also called as scenario filbelgenerated file
and network scenario are included in the Tcl filthe
simulation is done using network simulator NS-2n&ated

issues. Authors hafikes by network simulator are .Nam and .tr filegjich are

used for visualisation and analysis purpose resphet
The methodology of this work can be summarizechin t
helow given Figure-2.

protocols are needed for efficient routing in VANET

environment. A large number of research papers baen

published about VANET, challenges faced in designin

routing protocols, and about simulations for VANET.

In this section, we have discussed a series ofrpapich
are focused on VANET environment, comparison otingu
protocols and so on In [11], authors have listddantages
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Figure. 2. Methodology flow . N T - B
MNumbetr of nodes 13 20,3040 30 nodes
A. SMULATION ENVIRONMENT AND Simulation tims 1000 z2¢
PERFORMANCE METRICS .
Map siza 4000 = 2000 m
In this section we have described about the sinomat Max spead 20 z20
environment, Performance metrics and parameterbdtr — - _
urban and highway scenario used. Simulation Enwiett In Meobility model Bandom Way FPomt
order to evaluate the routing protocols mentionieove, we - | r— : po—
have used the open network simulator NS-2 andehson is Traffic type | Constant Bit Bats(CBR)
NS-2.35 [2]. In this work, we have considered twergrios Packat size 32 bytes
that is Urban and Highway Scenario. The differelnesveen
the urban and highway scenario is network topolacsa, Connection Rate 4 packets/ sec
traffic lanes, street lights [15]. Tt iohe =
The simulation was simulated 60 times for each @gen FERE BERE ;
with each different seed, for every variation imtoer of Lanes 4
nodes[10]. This is done to both protocols AODV &IidSR.
So total number of simulations done are 120 siriunat The Maz layer type -ZEE
results prepared were obtained by calculating tlegage of ve lip
the simulation results. The details of the simolati S -
. . . Sesd 32040.60.80 90
parameters for the urban scenario and highway sceaee
showed in Table 1 and Table 2 respectively Routing Protocols AQDV QLSE

TABLE- 1

Parameters of Highway Scenario

B. Performance Metrics

For the evaluation of the routing protocols the duse
performance metrics are Packet Delivery Ratio, Ager
End-To-End Delay, Throughput and Normalized Routing
Head [9].

a) Packet Delivery Ratio(PDR) : PDR can be defagthe
ratio of total number of packets effectively reatht®
destination to the total number of packets senmnhfsmurce.
PDR evaluates the efficiency of protocol in sendiagkets
from source to destination. Higher the PDR valughér the
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efficiency of routing protocol.
PDR = total received_packets / total sent_packets o0
b) Throughput : It can be defined as the amoundaif
transmitted to destination in a specified spariroét Higher
the value, more efficient is a protocol. The uaitthroughput
is bytes per sec. Throughput is effected by mantofa like
bandwidth, network topology, reliability of commauation.
Throughput = recieved_bits / specified time intérva )
¢) Normalized Routing Load (NRL): It can be definesl 19
the total number of data packets delivered to dastin node. )
Usually Normalized Routing Load (NRL) is used toasere 11 20 30 +0 50
the overhead created in the network during theimgut Numbes of Nodes (mban scenanio)
operation. Lesser the value means lesser thertotmaber of
packets is created by the protocol, which leadsdiditional

network resources available to transmit real datkets. _ )
NRL= Y (routing_packets_gen)y] (recv_data_packets) b) Throughput : The throughput for the AODV routing

d) Average End-to-End Delay(E2E) : It indicates deéay protocol is_, higher than for that of OS_LR pecauseDMhas
in reaching the packets from source node to dd&imarhe lower routing overhead than OLSR since it sear(&hepqths
total delay can be considered as summation of abgerall ©N-demand and does required to depend on the fatestg
delays in the network. Usually delays may be anythef table. The lower overhead allows more bandwidtheased
reason like, buffer in route discovery latency, Meficcess O the data packets. OLSR recorded the worst girput
Control, (MAC) retransmission delays, delays ifngiup at becausp it consumes a significant amount of network
the interface, propagation delays, transfer tintee verage Pandwidth because of the frequent need to sendtemda
E2E delay can be calculated by obtaining the timeance Graph analysis is shown in Figure-4.
between the transmission and response of the patket
Constant Bit Rate (CBR) and dividing the time diffece by »
the total number of CBR transmissions. Lower E2Eye =

indicates better performance. A packet with an i®dent by r,/',____\ ,,f’

Padket Deivay Ratlo

Fig. 3. Packet Delivery Ratio for varying Numbemaides

source node, the current time is stored in thetjposi of an
array (send_array[i]). If the packet with ID i récsd by

Throsglspar

—— ]
destination node, the current time is stored irosdcarray )
(receieved_array][i]). The average End-to-End (EQ&ay is
given by = :
E2E=y (recieved_array[i]-send_array][i])/recieved_packets P L i _
V. SIMULATION RESULTS Fig. 4. Throughput for varying Number of nodes
A. Urban scenario c) Normalized Routing Load : AODV routing protodws

In the urban scenario, we have used a simulatiea af less routing overhead comparison to OLSR. Beca@®@B\WA
1000* 1000 meters and simulation time of 1000 ¥¢e.have only maintains active route information in the netkv While
conducted a simulation for different number of rbde OLSR is proactive and each node maintains topology
15,20,30,40,50 with each different seed values iiaformation of other nodes in the network for evergology
5,20,40,60,80,90. So totally 60 simulations aremednd took change. OLSR routing has more packets traffic velum
average of them for each seed value. because of many updates. Graph analysis of noredaliz

a) Packet Delivery Ratio (PDR): Higher the valie routing load is shown in Figure-5.

Packet Delivery Ratio represents the reliable comaoation

between nodes. OLSR has less PDR compared to AODV.

Because in OLSR for every topology change, nodegs&o

exchange the updates, that leads to excessivertigsisn of

packets and less availability of resources, whigbults in

many packets loss.

Graph analysis for PDR is shown in Figure-3
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Fig. 5.- Normalized routing load for varying Numlzémodes

d) Average End-to-End Delay: Average End-to-Endael
describes the overall delay occurred in the netviomtkveen
source and destination node. OLSR routing is preadh
nature it means all routes are available at aksinWhile in
AODV routes are determined when needed. So OLShkohas
delay than AODV. Because AODV takes time to makeéeao

Graph analysis is shown in Figure-6.

Avg el o omd defay

20 Lo 40 ]

My of modes (b o oo
Fig. 6. Average(avg) End-to-End Delay for varyingmber of nodes

B. Highway Scenario

For highway, simulation as conducted same as thenuvith
different seed values, for every number of nodes tBe
difference is in simulation area 4000 * 4000 metknses are
4, and no traffic lights are considered.

a) Packet Delivery Ratio: Figure-7 shows AODV ands®
protocol route packet delivery ratio, which decesaas the
network topology increases that is in Highway scend his
is because as the network gets wider, the nodesapeble of
moving further from each other. Which results, lgasi
breakdown of links between nodes, as mobility afewis in
wider area. Some nodes could become inaccessibiehw
reduces packet delivery ratio.
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Fig.7. Packet Delivery Ratio for varying NumberNiddes

b) Throughput: It shows that throughput results lbath
routing protocols decreases as simulation areaases. This
is because when network size increases, nodesdnaster
mobility, which leads to changes in network topglo@his
makes it more difficult to find a routing path teetdestination
node, irrespective of the protocol. Some destinatiodes
may not even be reachable. Graph analysis is shiown
Figure-8.
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Fig. 8. Throughput for varying Number of nodes

c) Average End-to-End Delay: In the Highway scemasais
the network area increases as a result the averatjeo-end
delay also increases, which reduces the efficienfcyhe
network. Graph analysis is shown in Figure-9.
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Fig. 9. Average end-to end Delay for varying numiifexlodes

d) Normalized routing load : Normalized routing doéor
OLSR increases as the network topology becomesrwide
bigger. Because as the network topology gets larter
mobility of nodes becomes more random and therefares
update messages need to be created by OLSR toamaint
up-to-date routing information. For AODV, the nolined

load route slightly grows as the network size iases
because more RREP and RREQ messages need to be
generated to search for nodes that have movecdefustivay

from the source. Graph analysis is shown in Fidure-
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In

VI. CONCLUSION
this paper performance analysis of two routimgtgcols

[11]

[12]

[13]

[14]

[15]
[16]
[17]

namely AODV and OLSR were studied in both urban and

highway scenarios.

Average, end-to-end delay and normalized routiragl lare
the performance metrics used. According to theystuterms

of

Packet delivery ratio, normalized routing loadda

throughput in both scenarios AODV works better. Bhen it
comes to average end-to-end delay, OLSR is bettedapt.
Both protocols scalability is constrained due tirtproactive
and reactive characteristics. In the AODV protodols

because of the on-demand availability of the infation of
nodes which is challenging in the high mobilitywetks and
in dynamic topology. In the OLSR protocol it is &iee of the
routing table and topological updates messages.Bmid
protocol performances depends a lot on the network
environment.

As both are traditional MANET routing protocols,etie
protocols do not fit completely in VANET environntesome
additional features has to be added to work prafbyuwell.
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