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Abstract- VANET is an autonomous dynamic topology networ \While some significant progress has been mads,fiir to
where moving vehicles exchange their position infation with say that several key research and development gmsbl
each other. The basic objective of VANET is that dilet nodes remain open. In terms of V2V communications, the aé
should be able to gather information about positiasf all the both radio (very high frequency (i.e., VHF) ;nicrand

other nodes. Based on position information of othesdes, nodes llimet d inf d h b iedd
can determine their course of action like changingute or millimeter waves) and infrared waves have beenntedan

changing speed and so on. Due to broadcasting nataf the ~€Xperimental V2V systems [6-8]. While infrared and
message, Network runs a risk at broadcasting too mamackets Millimeter waves can support only line-of-sight
which puts a constraint on bandwidth, node batterydapacket communications, VHF and microwaves can support
delivery success due to increased packet collisibnus suitable broadcast communications as well. VHF can provineg |
technique should be adopted at the network layerttoan limit  |inks but at low speed and for this reason the stegam
both L2 and L3 type broadcasting depending upon themode of communications is to use microwaves.

information about previous transmission, Neighbostate. Using vehicular communications, drivers can be well

Hence in this work we emphasize on adaptive probalidi ;¢ heq of vital traffic information such as trémeous
broadcast based routing from one unicast group twother and d diti d ident it b icati
compare the performance with Probabilistic Broadcakased road condiions and accidaent sites Dy communicating

routing. In Probabilistic Broadcast every node broeast packet amongst vehicles and/or with the roadside infrastme.
with a probability P which depends upon several paeters With the large information of traffic conditionsehicles
including bit rate, number of transmitting and redgng nodes, Will have better knowledge and it is reasonablet tine
path loss etc. To improve the probability of succese opt for problem of road accidents can be alleviated. Vehicu
adaptive probabilistic broadcast where delay of hdoast is communications also facilitate traffic monitoringnca
adjusted according to state of success of currenida and the management (e.g., vehicle platooning in order aiser

same of the neighbour nodes. The adjustment factercalled traffic flow capacity and improve vehicle fuel econy
beta whose values are varied in step to avoid dcastiange in pactty P '

data rate. Proposed protocol is simulated with Ertarcity's

realistic simulation and a custom traffic scenarimf road 1.1Architecture of Vehicular Networking . .
junction developed by us. Thus our simulation resulshow A Vehicular Ad hoc Network (VANET) is a kind of

justifies the proposed technique over the other &dcast based Wireless ad hoc network to provide communicatiomeiag
routing protocols. vehicles and nearby roadside equipments. VANET istss
of vehicles with on-board sensors and roadsides REUS)
Keywords- VANET, Probabilistic Broadcast based routing dep|0yed a|0ng highwayslsidewan(s' which provides
communications between vehicle-to-vehicle (V2V) and
I.INTRODUCTION communications between vehicles-to-infrastructusl)
A Vehicular Ad-Hoc Network, or VANET is a technolpg Figure 1 gives an illustration of the architectofe/ANET.
that uses moving cars as nodes in a network totecr@a Vehicles V1, V2, and V3 have access to a roadside
mobile network. VANET turns every participating ¢ato a  infrastructure, which has limited coverage.
wireless router or node, allowing cars approximafg0 to ‘/‘lf

300 metres of each other to connect and, in tusgte a Rontade
network with a wide range. As cars fall out of tkignal
range and drop out of the network, other cars cam i,
connecting vehicles to one another so that a madhitrnet
is created. It is estimated that the first systehet will
integrate this technology are police and fire vigsicto
communicate with each other for safety purposes. /
VANETSs can be considered as a subset or special afas commurications
Mobile Ad Hoc Networks (MANETS) which have been

studied extensively in the literature [1]. The @s# in this N
area is relatively new and it essentially spandabtedecade.

Fig 1:Architecture of vanetThese vehicles can aobtai
information from the roadside base station. Howgver
vehicles V4, V5, and V6 have no communications wiité
fixed infrastructure. For instance, Vehicle V6 wllhve to
rely upon information from vehicle V5, which in tuhas
obtained information that has passed through vefid1l
and V4. Each vehicle communicates with nearby Veiin
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be generated in case of emergency and dissemitatide® driver approaching a curve too quickly. If the @rienters a
vehicles in the zone of relevance (ZOR) . Infotaémtn curve at a high speed and will not be able to dtiwveugh
applications such as gaming, file downloading regqgi the curve safely, he will be warned automaticallighwa
peer-to-peer communications can also be suppdnteddh message. Acoustic as well as visual symbols maysbkd to

V2V communications. In the presence of RSUs, lmkernwarn the driver. The signal may directly appear tha

access can also be made possible for the occupatite instrument panel or in the navigation system.

vehicle. Information from a remote data server dmn 2) Traffic Signal Violation Warning:This use case is

delivered to a vehicle through the Internet backhoend designed to send a warning message to a driver \ithen

vice versa. RSU provides larger communication serarea detects that the vehicle is in risk of running titedfic signal.
and can provide infotainment services such aBhe decision to send a massage is made on the bfsis
advertisements, parking lot availability, and auadim traffic signal status and timing and the vehiclsfeed and
tolling with ease. position. The road surface and weather conditigassame

Characteristics of VANET. other factors that are considered in such situatidrhis

In addition to the similarities to ad hoc network®NETs traffic violation information is further broadcadtdy the

possess unique network characteristics that digshgit RSU to all other vehicles in the neighborhood.

from other kinds of ad hoc networks and influenesearch 3) Emergency Electronic Brake Lightst this use case, the

in this area. Few important characteristics of VANEare driver is alerted with a message when a precedéitcle

as follows: makes a severe braking maneuver. This alert natiifio is

[0 Somewhat predictable but Highly Dynamic Topologysent using the cooperation of other vehicles andyad side
In VANET, the movement of each vehicle is restiicte units. Surrounding vehicles that receive this wagni
to roads patterns. With the knowledge of roadwaynessage will act accordingly if the event is refgvar
geometry, the mobility pattern of vehicles can bégnore if it is not concerned with them.
predicted to a certain extent. Although mobilityttpen  4) Pre-Crash Sensing / Warninfn this use case, it is
of vehicles can be predicted in VANET but vehiclesassumed that a crash is unavoidable and will tékeepThe
move at a very high speed and hence the topology sfstem is designed in a way to reduce the effecarof
VANETSs changes frequently. accident using equipments like actuators, air bags,

[0 Frequent Network Disconnection: Due to the highlynotorized seat belt pre-tensioners and extensibieplers.
dynamic topology, the link connectivity in VANETS Also the driver is warned, brakes are pre-chargedt belts
also changes frequently. Especially when the dgdit are retracted, excess slack is removed and autatigti
vehicles is low, the chances of network disconoecti applying partial or full braking to minimize the agh
are quite high. severity. Vehicles and the available RSUs also eshar

[0 Mobility Modeling and Predication: Due to the hig information periodically to predict collisions. The
vehicle movement and dynamic topology, mobilityexchanged information includes detailed positiotadand
models and predication play key role in designing t vehicle size.
data dissemination approaches for VANETS. 5) Collision Risk Warningtn this system, vehicles and RSU

[0 Geographical Type of Communication: In contrast tdetect chances of collision between multiple vetscthat
other mobile wireless networks that only use eithemre not able to communicate amongst themselves. The
unicast or multicast way for communication where thsystem will collect data about vehicles that armiog from
end points are defined by ID or group ID, the VANET opposite direction and are approaching towards the
also supports a different type of communicationt thantersection, using sensors or DSRC communicatidhg.
deals with packet forwarding based on geographicabllected information is further disseminated tdoim
area. vehicles that are going to take turn. One way tplément

[ Different Communication Environments: Generallysuch system is by collecting the data continuoualyd
VANET operates in two typical communicationwhen there is a vehicle with its turn signal ore gystem
environments known as highway scenarios and cityill send a message to that vehicle about theitrativeling
scenarios. In highway traffic scenarios, then the opposite direction of the vehicle
communication environment is comparatively simple6) Lane Change Assistance / Warnitg:this application,
and straightforward (e.g., constrained one-dimeradio electronic systems incorporated in vehicle monitbe
movement), while in city traffic conditions it beoes position of a vehicle within a roadway lane and mwar
quite complex. driver if it is unsafe to change lanes or merge imtline of

[0 Adequate Storage and Energy: In VANET, nodes haveaffic at any instant. These systems are backwaoking
sufficient amount of energy and computing poweand assist drivers who are intentionally changiges by
including both processing and storage because nodétecting vehicles in the driver's blind spot. Hiere, the
are vehicles in VANET instead of small handheldisk of lateral collisions for vehicles is reduceay
devices in other networks. accomplishing a lane change with blind spot.

[0 Hard Delay Constraints: Some of the applications 7) Stop Sign Movements Assistanda: this system both
VANET do not require high data rates but has hardd2V and V2l communications are used. This system is
delay constraints. designed in way to avoid accidents at stop sigerseictions.

[ Interaction with On-Board Sensor&ach node in Data is collected by sensors or DSRC communicatibat
VANET is equipped with on-board sensors and GPS ie further used to inform the driver when it is afesto pass
provide information that can be further used tonfor through an intersection. Moreover it also warns/es if
communication links and data dissemination. there is any traffic coming through the intersectit the

1.2Applications of VANET same time.

1)Curve Speed Warning: In this use case, a combmaf 8) Control Loss Warningin this use case the system is

GPS and digital maps are used to judge threatdefeela intended to enable the driver of a vehicle to geteeand
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broadcast a message to all surrounding vehicleage of methodology presented in this papelcoupling
control-loss. Upon receiving such information, thearby metaheuristics and a simulator) offers the posgibibf
vehicles decide the relevance of the event andigwoa automatically and efficiently customizing any proab for
warning to the drivers, if appropriate. any VANET scenarioln the experiments analysis, the tuned
The paper is organized as follows sectiointroduction, OLSR configurations result in better QoS than ttaadard
sectionll related work, sectioll represents Methodology, (RFC 3626) and than several human experts, making i
system design and implementation algorithm, sectdn amenable for utilization in VANETS configurations.
represents Results and Discussion, sectdn finally In this paper the author has categorized broachcpgtito
conclusion. deterministic and probabilistic schemes. The authoiews
the probabilistic broadcasting protocol because itsf
Il. RELATED WORK adaptability in changing environment. Probabilistic

In this paper the author has proposed a new scHeme broadcasting is best suited in terms of ad hoc owtwhich

dynamic adaptation of transmission power and cdiaten is well known for its decentralized network natuighe
window (CW) size to enhance performance of infoiamat author has discussed Probability, counter andrdistbased
dissemination in Vehicular Ad-hoc Networks (VANETS) scheme under probabilistic scheme. Besides thec basi
The proposed scheme incorporates the Enhancedbistl probability scheme the author_has also mclude_d_ theent
Channel Access (EDCA) mechanism of 802.11e and msegdvancgments. R_ebroad<_:ast is one of th? mltl:_idstéer
joint approach to adapt transmission power at tigsigal route _d|scov_ery In reactive protocals. This revigaper
(PHY) layer and quality-of-service (QoS) parametershe identifies Wh_|(;h protocol gives better performameterms
medium access control (MAC) layer. In this schemeo,]c reacheatyhty, saved rebroadcast and averagmdgtin
transmission power is adapted based on the estinhatal rebroadcasting a route request message. Therefee t

vehicle density to change the transmission rangge”thor..has conclud(_ad by saying that cqmbinatorial
dynamically, while the CW size is adapted accordmghe robabilistic broadcasting schemes are best sfitedoute

instantaneous collision rate to enable servicedfitiation. discovery in reactive protocols.

In this paper the author has provided informatidoowa

vehicles’ position is essential in VANETSs. CurrgntGPS Ill. METHODLOGY

positioning is widely used, but the accuracy is ad¢quate In the present work sumo is connected to the offnet
for emerging safety applications. In order to pdaevi through TCP connection manger, this TCP connection
accurate positioning, this paper proposes RF-GAS;1®- manager provides the information such as, positibthe
assisted localization system that reliably supplamng-level vehicles, routes, congestion and connection between
position accuracy. It improves accuracy of the Gy§em vehicles etc which are generated by the sumo stowdand

by employing a DGPS-like concept. this information is inturn given to the mobility mger (
This article provides a comprehensive study oflehgkes in traci manager ) which links omnet++ and sumo road
these networks, which we concentrate on the prablend simulator. The mobility manager gives the inforroati
proposed solutions. Then the author has outlinedenot about position of the vehicles, routes etc to tppliaation
state of the research and future perspectives.cdini Ad layer. Application layer generates the UDP burstkpa
hoc Network (VANET), a subclass of mobile Ad Hocmessage about position or congestion of the vehietdch
networks (MANETS), is a promising approach for fetu is then sent to the network layer where the paiskvoded
intelligent transportation system (ITS). These meks have to the one hop neighbour. And again further thekpdelay
no fixed infrastructure and instead rely on theislels is generated. Now the MAC layer senses the chahties
themselves to provide network functionality. channel is not ideal then it goes for back off atihent

In this paper the author has mainly compared AODM a otherwise frame goes for fair scheduling manageriighe
OLSR routing protocols by comparing its processooting, MAC frame is suffering from collision then it sendthe
sending hello messages and then further with sgnttie frame with higher priority. Now physical layer réges the
request and then replying back with reply message frame from the MAC layer this layer uses analog
author has also defined about how to do the routingodulation i.e QAM with noise cancellation now tineme
calculations and has also discussed the advantagds is ready to transmit through the antenna. Oncesitpeal is
disadvantages of both the protocols. The authordiss received by the vehicle the decider module chelogssignal
described the special feature of the OLSR routimgjgeol strength if the signal to noise ratio( SNR) isagee than
i.e the multi point relay nodes. And lastly the taart has SNR threshold then the frame is accepted otheniise
compared the performance and scalability of bothséh rejected. If the frame is already received then dbeider
protocols. module does not send to the upper layer.

In this paper the author has offered an efficiemiting

strategy which is crucial to deploy VANETSs. This nko Proposed Work

mainly deals with the optimal parameter settingtié In the proposed system the basic objective is tidfynthe
OLSR, a well-known mobilead hoc network routing Positional data of the nodes to all the other noidethe
protocol, by defining an optimization problem. Thvgy, a network. There are two approaches to do this, 4sh i
series of representative metaheuristic algorithR8Q, DE, multicast based approach &'2s unicast based approach. In
GA, and SA) are studied in this paper in order itwl f multicast based approach, multicast group formatsoan
automatically optimal configurations of this rowin overhead which can be reduced by adapting unicast
protocol. In addition, a set of realistic VANET segios approach. However, due to very high rate of chaofe
(based in the city of M‘alaga) have been defined t®pology, conventional AODV technique can not bedias
accurately evaluate the performance of the netwmidter this will lead exponentiontial amount of controleskiead.
our automatically optimized OLSRhe optimization
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The main problem with AODV is periodic network ammbt Step 6 Once the beta value reaches to its normal range,
maintenance. packets are again forwarded to the neighbburs.
As the basic objective is to transmit the packecig many .Simulation Results

numbe_r of nodes, dgtermlnlng end to end root fmr;e\( 1.SLOT DURATION

node is not essential. Hence, we adaptive prolzalist

broadcast where a node follows a packet or broadbas

packet at every T instance of time with probabiRtywhich Slot duration v/s No of Data Pkt Forwarded
depends upon beta value. Beta value is estimateth ag 51
periodically based on measured delay. A node upc 0

19 //\—/
. /

receiving this packet creates one hop table erirytlie
sending node, appends its own ID & RebroadcastiRieg
nodes now have a path from 1st sender as well as i
intermediate sender nodes.

Axis Title

Each node in the network generates an applicatarkegd 4

and forwards it with an initial probability ‘p’ tall its B

nearest neighbours. Nodes receiving the packetsuresa Duration | 00% 0.045 0.06s 0.08s
the latency and adjusts the channel error prolabiieta’. [— Noof Data Pkt Forwarded 68 50 19 194

When a node receives a packet with an error fapteater

than beta it does not reforwards this packet 1o @it  gjot duration is the time period for which a partiz slot is
neighbours. If a packet is received with error ituibty 1SS g)jtted for the transmission of packets. As shdwrthe
than beta then it forwards it to all its neighboagain with figure as the slot slot duration increases the halata

probability ‘p’. If current beta value is differerfitom last 5ckets forwarded also increases. It reaches todsmum
registered value, then change the value of beta regpect \,5),e at 0.04s.

to the neighbour nodes. 2.CONTENTION WINDOW .
The formula to calculate the probability ‘p’ is givby

P=1/total no of nodes o Contention Window v/s Backoff Duration
And the formula to calculate beta value is given by

beta =current delay/idle delay(per packet)
beta value is varied from 1 to 10. 120 /

100
~| BETAUPDATE 30 /
60 /
J/ 40 /

DELAY UNIT NETWORK /
MANAGER 20

N 0

140

LINK STATUS

Axis Title

Contention 10 10 90 120

NODE STATUS / Window
NETWORK
MONITOR ‘—BackoffDurauon 2851 68.69 101.19 129.49

In the above given graph as the contention wingewod
increases, we observe that the backoff duratiofogealso

In the above protocol block diagram, we notice thetlink increases,and then reaches its maximum value at 120
status and node status or network monitor inforomais . .
given to the delay unit block. This delay unit infation is Contention Window v/s No of Backoff
sent for the beta update process,where if the vialless )
than 10 only then it is processed, otherwise digcarded
and then again it is brought to its normal ranged Ahen o —

once the beta value is updated this informaticsei#t to the 40
network manager.

Fig 2:Protocol Block Diagram

30

ALGORITHM 20
Step 1 First in the application layer, the UDP burst lgetc
is generated.

Axis Title

10

0
Step 2 Now the application layer packet is sent to th Contention

network layer. Window
‘—No of Backoff 435 488 528 498

30 70 90 120

Step 3 Now in the network layer *1the beta value is
initialized to 1.

- o the above given figure as the contention windmwiod
fscfr?/s)argethipt?]gdrI]r;?ghoer)utrrs]eof kt):éano\(/ja:alue, the packet I|"'%'11creases the no of backoff also increases and ridmrhes

its peak point at a value of 90. And then we obseav
Step 5 If packet is not forwarded, then latency is geted, gradually decrease from 90 to 120.
therefore in turn the beta value is again adjusted.




International Journal of Emerging Science and Engieering (IJESE)
ISSN: 2319-6378, Volume-1, Issue-11, September 2013

3.TRANSMISSION POWER As cars fall out of the signal range and drop olthe
network, other network can join in.

Transmission Power v/s No of Data Pkt Received Thus in the proposed system we have proposed ariieala

35 probabilistic broadcast routing in which every nddethe

3 /// network layer when it receives a packet from thgliagtion

. 25 4 layer with an initial probability ‘p’ measures thatency
£ 2 yd and adjusts the channel error probability ‘betad. this
El 15 project we have beta range ranging from 1 to 1@ake its
1 greater than beta the packets are not forwardedtsto

05 neighbour node in the network. Our simulation shdtaut

L E— the our simulation results shows that by using tatee

npower 0T B0 S0me o 00my probabilistic broadcast routing the data packetsdioded in

\——Noof Data Pkt Received 15 275 3 325 the network from the source to the destination égucing

the route path from the source to the destinationding the

In the given graph as the transmission power ases, the Unicast method which involves a packet being releyem

no of data packet received also increases gradialys a link to link along a chain leading from the packetburce to
optimum point at 60mv. its destination, by increasing the no of packets/émded,no

of packets received, backoff duration etc. In ficac

. ] . broadcast packets are not forwarded everywhere on a
Transmission Power v/s Packet delivery ratio network, but only to devices within a broadcast diom
0.018
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50 /
49
© 48 /
k=4
b 4 /
< 16 —
45
44
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MAC Bit Rate 10Mbps ‘ 50Mbps 100Mbps 250Mbps
|—Noof tackoff s | 416 184 50

In this graph we observe that as the MAC bit ratzgases,
the no of backoff also increases, and it reaclesiéximum
point with no of backoff of 50 at a MAC bit rate of
250Mbps.

V .CONCLUSION

In general we can conclude that a Vehicular Ad-Hoc
Network, or VANET is a technology that uses movaoags

as nodes in a network to create a mobile netwoANET
turns every participating car into a wireless route node,
allowing cars approximately 100 to 300 metres aheather

to connect and, in turn, create a network with dewiange.




