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ABSTRACT

The main concern for establishment of communicalietween vehicles is its very high speed as comndptre
other MANET Technologies as well as the DensityJlRBAN areas. To overcome these problems the conuatian
nodes must have channels with high frequency agel landwidth. Still there are many limitations athdwbacks for
successful communication among the vehicles thisstéchnology is demanding more work on the beghaus and the
protocols for the communication in vehicular ad-hwtwork because the infrastructure in VANET scenahanges
rapidly. In this paper nodes have been used asleshand based on comparison between two mostlg tmaing
protocols Ad hoc on demand distance Vector rougingtocol (AODV) and Dynamic source routing proto¢BISR) in
VANET scenario with simulation time of 10sec, 2@,s80sec, 40sec and 50sec with 44 nodes with diffemobility
which are 20m/sec, 40m/sec and 60m/sec and penfmenhas been calculated on the basis of Residwabgrand
Routing overhead with different environment. Thel tthosen for this work is NETWORK SIMULATOR (NS2).
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INTRODUCTION

A computer network is a collection of network descand computers which shares information, apmicand
services among each other. These networks canrbd i wireless. MANET is a temporary wireless ratwhich does
formed without the use of any existing network astructure and without any centralized adminigiratiNodes are
mobile in nature in MANET, hence the topology atdicture of the network changes frequently. In MANBodes also
act as a router and takes part in routing. As naglesnobile, routing become the most important @mallenging task in
MANET [19].

A mobile ad-hocnetwork (MANET) is a self-configuring infrastructutess network of mobile devices connected
by wireless. Ad hoc is Latin and means "for thisgmse".Each device in a MANET is free to move independeimtlany
direction, and will therefore change its links ther devices frequently. Each must forward trafiicelated to its own use,
and therefore be a router. The primary challendauifding a MANET is equipping each device to caotusly maintain
the information required to properly route trafffuch networks may operate by themselves or magobeected to the

larger Internet [12].
Types of MANET

e Vehicular Ad-hoc Networks (VANETS) are used for gommication among vehicles and between vehicles and

roadside equipment.
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e Internet Based Mobile Ad-hoc Networks (iIMANET) aael-hoc networks that link mobile nodes and fixed

Internet-gateway nodes. In such type of networksnabad-hoc routing algorithms don't apply dire¢ilg].
VEHICULAR AD-HOC NETWORK (VANET)

A vehicular ad hoc network (VANET) is a technologhich utilizes moving cars as nodes in a network to
generate a mobile network. VANET revolve every iggpating car into a wireless router or node ratthen moving in
arbitrary fashion, vehicles tend to move in a comted fashion. VANET offers several benefits tonagement of any
size. IEEE 802.11p standard is integrated in véaiccommunication. The communication area whictelated with the
scope of this approach is a proceeding and stiinglapplication of an ad-hoc network where vehides separate as
nodes. This area has certain guaranteed aspectactinidies to be granted, which are largely redatéth the security,
convenience and entertainment topics. Vehiculdradnetworks (VANETS) represent a rapidly emerging challenging
class of mobile ad hoc networks (MANETS). In sueltworks, each node operates not only as a hostlbwtas a router;
promote packets for other mobile nodes [3]. Comraiion between vehicles by means of wireless tdoggdas a large

potential to improve traffic safety and travel comffor drivers and passengers [4].
Applications of VANET

The primary goal of VANET is to improve safety ooad. To achieve this, the vehicles act as sensdr an
exchange messages to different vehicles, theseagessnclude information like speed of vehicleyation of road,
Traffic density. This enables the drivers and arities to react early to any dangerous situatidkes dccidents and traffic
jams. But the recent researches in the field of EANave discovered many applications and techne¢ogi

Type 1
Application Assistance for Safe NavigationThis application manages different critical aspeétgaffic safety,

which are follows

» Application for avoiding collision through distancalculation between two vehicles it can use sudateking

system.

« Application for detection of hazardous and dangsrdtiving conditions. This conditions can be dantagmad,
blocked road, if road is covered with blizzard ardn

» Application for emergency call services after arident occurs here the vehicle can automatically toa
authority if an accident occurs.

* Applications for detecting rough drivers, which alisobeying traffic rules like crossing speed linélking in

phone while driving, driving in the wrong side b&troad.

Type 2
Application for Traffic Regulation and Internet Con nectivity: This application manages different critical

aspects of traffic regulation as well as interratreectivity, which are follows:

» Application for Advanced Navigation Assistance (AN#uch a car park formation, real time vehicle @stigpn
information, expected weather condition for drivietg.
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* Internet connection services can be provided tdcletadded for travel comfort and improved produitfi

This can be done by data transfer between vehide@ad side unit.

» Chatting services between users of the same rdog dan improve driving safety i.e. one driver csend
immediate warning message to other driver, and i8agbn for advertisement of local/nearest senstaions,

nearest hotel, shops, mall.
VANET and Convenience

There are several ways VANET could aid riders eaarof convenience and comfort. For commuters wieoup
and drive, VANET could help drivers keep path af\ang trains, roller or buses. This also will bgart of the protocol
that is selected: it must be programmable for iigdial drivers. Probably an extensive use of VANES $n avoiding

traffic congestion. The first car that confrontati® traffic jam will let others know so the jam damavoided [1].
Special Characteristics of VANET

High Dynamic Topology: VANET have very high dynamic topology. The comnaation links between node
changes very rapidly communication between two sagéenains for very less time. We can explain throegample if
two vehicles moving away from each other with aesbef 25m/sec and if the transmission range is 8bs0m, then the

link will be only for 5 seconds (250m/ 50ms-1). tBs how highly dynamic topology is present in VANE

Frequent Disconnected Network:From the above characteristic we can see thatemtiom between two or
more vehicles remains for 5 second. To maintaincth@inuous connectivity vehicles needs anothemneotion nearby
immediately. But if failure occurs vehicles can nent with Road Side Unit (RSU). Frequent discoreectetwork mainly

occur where vehicle density is very low like ruaata.

Mobility Modeling and Prediction: The above two features for connectivity needsktimwvledge of position of
vehicles and their movements but it is very diffido predict since vehicle can move randomly andaes not have a
pattern. So mobility model node prediction whiclsd@on the study of predefined road roadway mauhahicle speeds

is use.

Communication Environment: The mobility model highly varies in different enmnment form rural area as
compare to urban area, from highways to that ofamrkenvironment. So mobility modeling and vehiclevement
prediction and routing algorithm should adapt testh changes. For highways mobility models are easy because
vehicle movement is one dimensional. But in caseirbin environment there are many vehicle presétht dfferent

obstacle like building are present it makes comigation application very complex in VANET.

Hard Delay Constraints: Safety aspect like accident, sudden break and emeygcall of VANET application
depends upon the delivery time of data. It canmohgromise for data delay in this type of applicati@herefore hard

delay constrain is more important in VANET thantdpta rate.

Interaction with on-Board Sensors: The on-bard sensors are present in the vehicles&'kensors are used to
find vehicle location, vehicle speed and vehicléoacthese information’s are then used for effectsommunication

between vehicles.
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VANET ROUTING PROTOCOL

VANET routing protocol is a convention or standdh&t controls how node achieve route packets betwee
enumerate devices in a mobile ad hoc network. hnadnetworks, nodes are not familiar with the togg of their
networks. The basic idea is that a new node magwaroe its presence and should listen for annountesnieoadcast by

its neighbors. Each node learns about nodes naadbyrow to reach them.
Ad Hoc on Demand Distance Vector (AODV)

In AODV, the network is silent until a connectioeeted. At that point the network node that neectsnaection
broadcasts a request for connection. Other AOD\eaddrward this message, and record the nodehbwnthteard it from,
creating an explosion of temporary routes backéorteedy node [14]. When a node receives such sagesnd already
has a route to the desired node, it sends a mebsag@ard through a temporary route to the requgstode. The needy
node begins using the route that has the least euofthops through other nodes. Unused entrieBdmrduting tables are

recycled after a time.

When a link fails, a routing error is passed bazlkattransmitting node, and the process repeatshMti¢the
complexity of the protocol is to lower the numbémzessages to conserve the capacity of the netwarkexample, each
request for a route has a sequence number. Nodehigssequence number so that they do not repatd requests that
they have already passed on. Another such featuieat the route requests have a "time to live" memthat limits how
many times they can be retransmitted. Another $e&ture is that if a route request fails, anotlogte request may not be

sent until twice as much time has passed as theotibof the previous route request [13].
Dynamic Source Routing (DSR)

DSR is an efficient routing protocol that allowsl@pendent wireless mobile nodes to self-organittean ad hoc
network. The protocol specifies two main operatiaosite discovery and route maintenance, whichnahodes to learn

and track routes to arbitrary destinations in teéevork [22].
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Figure 1: DSR Protocol Operation [19]

Route Discovery: The operation of the protocol is illustrated inuiig 1 Time increases in the downward
direction in the figure 1. The initial phase is t®uliscovery, in which a node S wishing to sendhekpt to a destination
node D broadcasts a Route Request (RREQ) messaBetdothe network. This message is contained itPapacket that
includes a DSR header preceding the transport gobfmacket. The header includes the type of messegevell as the
path taken by the packet so far. Initially, thehgatst contains S. This message propagates tortmediate neighbors of S,
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including B. In turn, each neighbor appends itselhe path recorded in the header and then progagze RREQ to each
of its own neighbors, such as C in the figure. Trscess repeats until the RREQ reaches D. D #wres a Route Reply
(RREP) message, which travels back to S alongdterse of the recorded path. S then caches the foufuture use,
specifying the full route to D in subsequent dateckets [19]. When S receives more than one RREPafgiven
destination, it chooses the first route that iterees in order to minimize the time for route digexy to take place.
With minor modifications, the implementation carooke a route based on other metrics, such as psdyiobserved
throughput or packet loss rate for each node aloagath [19].

Route Maintenance:Route maintenance is the mechanism by which Stetiiring transmission if its route to
D has become invalid, typically due to an intermagéglinode in the path failing or moving out of conmication range.
Path validity is monitored on a per-hop basis, vétith node along the path using an acknowledgemeaohanism to
ensure that a packet was received by its downstresaghbor. This acknowledgement mechanism may beiged by the
underlying layer 2 protocol (such as IEEE 802.11g),else a node may infer acknowledgement from lmaming
its downstream neighbor relay the packet (for eXant concludes that C successfully received a glagker overhearing
C transmit the packet to D).

If neither of these mechanisms is available, DSRredy on its own acknowledgement scheme, in whictode
sends an Acknowledgment Request message to itssti@am neighbor and awaits a corresponding Ackrogueent
Reply message [19]. Regardless of the mechanisrd, iifea node does not receive an acknowledgemerm fa
downstream neighbor, it assumes that neighbor isashable and marks invalid all routes in its caitfa# contain that
neighbor. The node then issues a Route Error (RERBJsage to all upstream nodes that have receadlg the
invalidated routes. The upstream nodes can thempttto use other routes in their route cachethey can invoke route

discovery again to find new routes that do notudel the failed node [19].
IMPLEMENTATION AND RESULTS

In this paper firstly created scenario file for IEB02.11p standard which has to be used along With Script
than created a TCL script consist of various raufinotocols these are AODV and DSR in VANET scemari topology
in this paper it consist of 44 movable nodes witlo ray ground model and various speed of i.e. Z20&460m/sec,
performance has been calculated on the basis afliR¢senergy and Routing overhead with differenviemment.
Implementation consists of typical installation pees of ns-2 complexity of topography creation andletailed

understanding of AWK scripts, and total environm&ne taken is of 2 KM.
Simulation Parameters

Table 1: Simulation Scenario

Simulation TOOL Network Simulator-2.35
IEEE Scenario VANET(802.11p)

Mobility Model Two Ray Ground

No. Of Nodes 44

Node Movement speed 20,40,60 m/sec.

Traffic Type TCP

Antenna Omni Directional Antenna
MAC Layer IEEE 802.11p

Routing Protocols AODV, DSR
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Table 1: Contd.,

Queue Limit 50 packets

Simulation Area(in meter) | 2000*2000

Queue type Droptail, CMU Priqueue
Channel Wireless Channel
Simulation Time 10,20,30,40,50 sec.

Residual Energy: It is the total amount of energy Consumed by thedé$é during the completion of
Communication or simulation for ex. If a node iving 100% energy initially and having 70% energieafhe simulation

than the energy consumption by that node is 30%.urtit of it will be in Joules.

Residual Energy for the Node Mobility of 20m/SecTable 2 shows the Residual Energy under routingpppls
i.e. AODV and DSR for the mobility of 20m/sec.

Table 2: Residual Energy for the Node Mobility of Pm/Sec

AODV | DSR

10sec| 99.906 99.99
20sec| 95.157 96.27
30sec| 91.654 95.65
40sec| 89.037 92.86
50sec| 85.438 90.70

R OTWON

Residual Energy for the Node Mobility of 40m/SecTable 3 shows the Residual Energy under routingpppls
i.e. AODV and DSR for the mobility of 40m/sec.

Table 3: Residual Energy for the Node Mobility of &m/Sec

AODV | DSR

10sec| 99.947 99.97|
20sec| 96.856] 97.37|
30sec| 93.090 95.93
40sec| 89.167] 93.12
50sec| 85.662] 90.77

O JOro ™

Residual Energy for the Node Mobility of 60m/SecTable 4 shows the Residual Energy under routingoppls
i.e. AODV and DSR for the mobility of 60m/sec.

Table 4: Residual Energy for the Node Mobility of ®m/Sec

AODV | DSR

10sec| 99.999 99.99
20sec| 96.638 96.87
30sec| 92.692 94.05
40sec| 88.082 92.57
50sec| 86.775 91.31

OO —FF O©

Analysis of Residual Energy: Residual Energy is the remaining energy of the modéier the whole
communication process is done. Residual Energy 8RDrouting protocol is very less as compare to AODV
refer table 2, 3, 4.

Routing Overhead: This is the ratio of overhead bytes to the delidedata bytes. The transmission at each hop

along the route is counted as one transmissiohercalculation of this metric. The routing overhefa simulation run is
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calculated as the number of routing bytes genefayetie routing agent of all the nodes in the satiah run. This metric

has a high value in secure protocols due to thie Wialsie or signature stored in the packet.

Routing Overhead for the Node Mobility of 20m/Sec:Table 5 shows the Routing Overhead under routing
protocols i.e. AODV and DSR for the mobility of 2(sac.

Table 5: Routing Overhead for the Node Mobility of20m/Sec

AODV | DSR

10sec| 0.703| 1.16
20sec| 0.417| 0.38
30sec| 0.429| 0.24
40sec| 0.367| 0.22
50sec| 0.395| 0.22

o= O W WO

Routing Overhead for the Node Mobility of 40m/Sec:Table 6 shows the Routing Overhead under routing
protocols i.e. AODV and DSR for the mobility of 40s&c.

Table 6: Routing Overhead for the Node Mobility of40m/Sec

AODV | DSR

10sec| 0.302] 0.34
20sec| 0.340/ 0.30
30sec| 0.305| 0.22
40sec| 0.282] 0.21
50sec| 0.317| 0.19

OT 1o Oy O 19

Routing Overhead for the Node Mobility of 60m/Sec:Table 7 shows the Routing Overhead under routing
protocols i.e. AODV and DSR for the mobility of 60sac.

Table 7: Routing Overhead for the Node Mobility of60m/Sec

AODV | DSR

10sec| 0.244| 0.22
20sec| 0.363| 0.25
30sec| 0.358| 0.22
40sec| 0.341| 0.19
50sec| 0.322| 0.17

Or—= O 10 W

Analysis of Routing Overhead:From Above table of Routing Overhead for AODV and DSRtiog protocols
for various mobile scenarios it is clear that DSRting protocol is having minimum routing overheagl compare to
AODV refer table 5, 6, 7.

CONCLUSIONS

Work Started from VANET scenario and concluded thatRouting overhead for all the cases of mobili§R is
having minimal overhead and minimal energy consionpas compare to AODV protocol. The Vehicular eoniment is

being used with various mobility of Vehicular node.
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