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Abstract: VANET is a type of mobile ad hoc networks (METs). The main difference between VANET and MANET ttee
mobility, and changing topology. However, it is not effiwet to apply the existing routing protocols of MANETS intcAXETS.
Vehicular Adhoc Network (VANET) uses vehicle to vehid2V and V2I) communication to inform about the location of
other vehicles and the traffic density. There are marguting protocols described in VANET. Research studyosls that
Position-based protocols are best suited in highly dynantpology environment. In this study, we are mainlyciéising on
significant features, summarizing the advancements of t&NET position-based routing protocols and discussing the
advantages and disadvantages of these routing protocols angpare them with other well known position based protocols
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l. INTRODUCTION

To overcome the road safety problem and accidents of aulartiarea, computer networkers purpose a new networking
concepts i.e. Vehicular Ad hoc Network (VANET). VANES s$ubset of mobile Ad hoc network in which vehicle opees a
node [1]. It has own distinct characteristics such as dynaetiwork topology, undefined network size, frequent disection,
amount of battery power and storage and road pattemictiesis [2]. Some characteristics impose challenges asafetwork
management, environmental impact, MAC design etc. ltiges recent information of traffic, node to nedenmunication
or node to road side infrastructure communication threvighess network. The real time traffic never has edipattern, so
the topology of VANET keeps on changing which makes it a highlyrdicmaetwork.

The transmissions strategy may be of three typgsicasting,
broadcasting, multicastindgJnicaststrategy takes less network space
to deliver the massage and due to less packet,delaymore secure.
But thereare chances of packet loss which makes it lesableli
Broadcasting is comparatively more reliable butoihsumes high
bandwidth, having very low throughpufhere are chances of
packet collision and routes loopMulticasting is having the
advantage of both unicastirand broadcasting. In view of some
of the researchelsroadcasting is better because the information in
VANET should go to everyone in the network. If theoblem of
bandwidth arises we have to switch to multicast®til if the users in
the network are very large so we have to seledtasting. Routing
protocols are used to provide best possible roatevden nodes
with less overhead. Famommunication, vehicle exchange message
with anothewehicles using radio range signals with bandwidth o
5.850-5.925 GHz [3].

Figure-1 The facilities of VANETSs technology

VANET Routing Network

The VANET routing network gives a highly secure network Whielps in reducing the road accidents and deals with the
emergency situation. VANET routing is possible by two nseavehicle to Vehicle/inter-node transmission (INT/V2V) and
vehicle to infrastructure/node to road side infrastructwmesmnission (NRT/V2I) [4]. In V2V routing is between vehiclegyp
this systems doesn’t require any external infrastrudarreommunication. In V2| systems the communication tsvben vehicle
to vehicle and vehicle to road side infrastructure. mhdse reliable but require extra infrastructure.

Routing Protocols in VANET

Routing protocols provide route between two nodes via minimum cagraed without delay. As shown in below figure,
routing protocols are categories into topology-based andguosihsed routing.
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Figure-2 Types of VANET Routing Protocols

Topology-based Routing Protocol [5/6]
Topology-based routing protocol uses link knowledge of each nedemrin routing table, and this knowledge is usedrid se
packets. It requires the IP addresses of the sourcthamtdstination. It mainly categorized into three categories.

Proactive (table-driven)
Routing information is always maintained regardlessashmunication requests. It is time dependent i.e. nf@mation is
delivered after a certain period of time.

Reactive (On Demand)
It establishes a route only when a node in network requidsgaging message with different node. It stores only dheiotly
used paths and all other routes are standby routes whichsattive nodes as and when demanded.

Hybrid
It is the combination of both reactive and proactive. Thwewhich are having more weight are updated alongthétlactive
routes after a certain period of time or on request.

Position or Geographic Routing protocol [5/6]

Position based routing protocols requires the moving nodes &dge/lthrough the GPS system, which is based on location
services. Geographic routing protocols consider the posifitine nodes in routing process. They require the infoomatf the
neighbor’s location and the location of the target nadeend packets successfully. When the source has the dsgadat
identifies its neighbor nodes within its communication rangeéhe packet header releases from source node
contains the position of the target node, speed of the movinglegtiirection and current time. In these types ofquaitthere is
no need of route detection and route repair, and knowledgesotiated topology. Thus geographic based routing proto@ls ar
more suitable in highly mobile environments and thus meliable for VANETS.

These are categories into three types:
Delay tolerant network (DTN) protocols

In DTN all nodes are connected in sequence and providd tteeach other to forward packets. Data transmisseiween
these nodes has large delay due to limited transmissnge.

Non delay tolerant network (NON DTN) protocols

In NON DTN node deliver its packet to the node whieltlbsest to targeted node. It does not take a discivityeproblem.
It presumes that there are sufficient numbernofles to get the unbeaten transmission. NON DTNvesyalused in dense
network area.

Hybrid position based routing protocol
It is a combination of both protocols.

Position-based Routing Protocols

Position-based protocols do not maintain routing table, atarequire link state information, they are suitableh® highly
changing environments like VANETS. In position-based protopalsket forwarding is based on geographic position of vehicles
and they require position services to find the location oftahget node. There are many location services availdbléslobal
Position System (GPS)[6]. Every node frequently sendsoHellbeacon packets with their location knowledge and other node
recognition parameters as shown in Figure-3.

| D | Locatior | Speer | Currenttime¢ | Directior |

Figure-3 HELLO packet format

When wireless network become congested Beacon packets introdubeanl/éor managing the list of neighbors and reduce
the overall performance of the network. To overcome thibleno, alternate approach is used called as beaconlesssditpe
receiver-based selection of next node . This technique useéi$ied version of request-to-send and clear-to-send methdtis
process, request frames contain the position of the sendeteatination node. Each node wait for a given time in réduaese,

2015, RHIMRJ, All Rights Reserved Page2 of 6 ISSN: 234¢-7637 (Online



\e

3 RESEARCH HUB - International Multidisciplinary Research Journal
“7)" Volume-2, Issue-10, October-2015

after completion of this time, it will forward a cleaaifne back to the sender node. There are some of exaohplesition-based
routing protocols.

Greedy Perimeter Stateless Routing (GPSR) protocol
It only retains location information of all of its om@de neighbors, since it is almost stateless. This profoliols firstly
greedy forwarding and then perimeter forwarding [7].
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Figure-4 lllustration of the GPSR gc

In greedy mode each node deliver packets to next hop nadis #ilavays nearer to destination node as shown in Fibfae-
until the packet reaches its final destination. When neighp nodes are not towards to the destination (Figure-S@na)
maxima occurs. GPSR uses perimeter forwarding techmigreeover from a local maximum. In this process, dekvpacket to
a nearby node to the destination. Packet restarts farvgairdgreedy mode when it recovers from local maximum.
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forwarding working, (b) Greedy forwarding fails.

Geographic Source Routing (GSR) protocol

It overcomes the limitation of GPSR in urban environinkruses location information about each node and statietsmap to
compute route to destination. to locate the shortekt fpatn source to destination node Dijkstra's shortest noatinod is used.
The node send packet to its next junction node. JunctieratB used to compute shortest path, along which pacleiki 4he
moved to reach the destination. Packet header sent by somtedns list of junctions. This protocol does not work effidigin
sparse network and accessibility of street map is mandgg].

Greedy Perimeter Coordinator Routing (GPCR) protocol

It makes routing decision by considering only street and junatashser than individual node. In GPCR, natural planar gisiph
formed by junctions and streets. Nodes located at theigunate called as coordinators. Source node will delivekgigo one-
hop neighbor, then current forwarding node send packet on thiéojuifsee Figure-6). If no node is found at the junction, the
packet is delivered beside the street for the nextipmctVhen a packet reaches a coordinator, it decides ahdatabthe packet.
Therefore, this protocol uses greedy mechanism sintl&RSR. This protocol depends on connectivity of destinatide aad
node density. If node density is low, it could not condlestination, then transmission delay increases.
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Figure-6 GPCR routing mechanism- In this scenario c1,3are& coordinators. Nodel sends packet to one-hop-neighbor, then
current forwarding node send packet at junction i.e. c1.froisess will continue until packet reach at destination.
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Border-node based Most Forward within Radius (B-MFR) Potocol

It uses the idea of border node. Border nodes present at theofetdhg radio transmission range (e.g. DSRC- Dedicéted-s
range communications) of a node. This method uses borderanod#ng use of interior node for utilization of bandwidthis
protocol consists of two steps: neighbor innovation and bordeée selection method. In the neighbor innovation process, e
node collects current one-hop neighbor information biogdar beaconing of Hello packets. Under border node seteanethod,
select the one which is maximum towards the deiimaly taking the projection of border node on a straightbieteveen
sender and destination (see Figure-7(a)). In this pobtoonfliction arises (see Figure-7(b)) if two or mooeder nodes project
on a straight line between sender and destination nodesdtra support real -time communication traffic.

Figure-7 (a) B-MFR working (b) B-MFR limitation
Intersection-based Geographical Routing Protocol (IGRP):

This protocol is suitable for dense traffic environmehtsonsiders efficient selection of road joints alongick a packet
travels to arrive at the gateway. Vehicles have actes digital map to find the location of its neighboring rogdrsections.
Internet gateway gives information to source node $3 jpa a packet to gateway. Each moving node gives itspiagarmation
to the gateway when it goes out of its communication ramgernet gateway builds different set of paths betweeif &sd each
node. To raise intermediate node's constancy, IGRP makes patonsidering adjacent road joints toward thevgmge These
paths are called as backbone paths as shown in Figwhkié) are located as succession of joints. Based on the&bdre
routes, the Internet gateway will choose the most linketer Source node receive selected path and store it intgeedders.
Intermediate nodes forward packet to next node by usingmafiion located in packet header. IGRP achieves bettfarpance,
selects routes that are highly connected and assuremnigse-end delay.
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Figure-8 VANET routing with IGRP- There are three backboyutes to reach the destination, i.e., A-B-C-F, &b or A-B-
E-F. In this network, internet gateway selects the A-B-&ath since it is containing dense traffic.

Road-based using Vehicular Traffic (RBVT) Routing protool

It uses real-time communication traffic. Geografbivarding as mention in above protocols does not performinveity
scenario. This protocol adapts itself to network situregtiby associating actual vehicular traffic informatom route constancy.
There are the two types of RBVT protocols: RBVT-R {RBreactive protocol) and RBVT-P (RBVT-proactive protocadt).
RBVT-R, source node send route demand packet to eachwbdse header includes all necessary information retatsdurce
and destination node. On receiving the route demand packenhadiestinode will generate route reply packet for sonade by
coping route demand header into route reply header. For routgemeice, node will convey the route update (RU) packet.
RBVT-P store the graph formed by generated packepeiiodic way along the road [13]. This graph is then diggkte all
vehicles in the network and further used to find the skbpaths to destination node.
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Figure-9. RBVT-R working- (a) Source node broadcast rdateand packet with improved flooding mechanism. Packet will
store the traversed intersections in its header when itsraleag the street. (b) The destination node unicastte reply packet
back to the source. Route reply packet takes the route dlenigt¢érsections stored in packet’s header during the dmrhand
process.

Geo DTN+Nav

Geo DTN+Nav is a combination of non-DTN and DTN routing prot® which incorporate the greedy mode, the perimeter
mode, and the DTN mode [11] It swaps from non-DTN mod®Td& mode by calculating the connectivity of the network
depending on the number of hops a packet has journeyed, thear&giddivery quality, and the neighbor’s behavior inrtsrof
the targeted location. The DTN mode can deliver packdtswah the network is disconnected or partitioned by taking lettteof
movement of vehicles in VANET. Means packets are disealdirst in greedy mode and next in recovery mode when atpacke
faces a local maximum. If the recovery mode is unsuccessfihally swaps to the DTN mode and depends on mobility to
distribute the packets. Figure10 shows the changeover amoeghhes modes.

Local : Switch
maximum Perimeter Thresnol] DTN

Greedy

r 3

Recover from local maximum

Figure-10 Transition between greedy, perimeter, and DTN sode

The simulation results in show that Geo DTN+Nav outperfoi@®PSR because it can evaluate network partitions and
subsequently improve the partitions’ reachability via a starey-forward technique when needed.

Routing Forwarding Street Map Simulation Delivery Rate
Protocol Strategy Required Scenario Performance
GPSR %:ﬁ%‘;fer;d No Highway Low
GSR Greedy Yes City Low
GPCR Greedy No City Better
B-MFR b(?rijeeerdlzllocijnes No Highway Better
Greedy
IGRP towards No City High
gateway
Next-hop
RBVT self-election No City High
mechanism
Greedy,
DT(NBEKIay Piﬁ?g.ﬂ\land No Highway Better
node

Table-1 Comparison of VANET routing protocols Discussed

1. CONCLUSIONS
Various routing protocols such as GPSR, GSR, GPCR, B-MBRR, RBVT and Geo DTN+Nav have been compared

(Table-1). Protocols like GSR requires extra agencyg Bkeet map. For highway traffic we have GPSR, B-MdfR Geo
DTN+Nav as routing protocols, out of these B-MFR and B&bl+Nav are best suited because of high delivery raté& bedqjuire
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street map for communication while no street map not reduit Geo DTN+Nav. For city traffic GSR, GPCR, IGRIBBW
routing protocols can be used. IGPR and RBVT both have higlederate but RBVT is preferred over IGPR as it ugesreal
time communication between the traffic.
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