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Abstract
Vehicular Ad-Hoc Network (VANET) is a wireless texhogy which can be integrated into the vehicles.
VANET is the sub class of the Mobile Ad-Hoc Netwer@MANET). The basic motivation behind the ideatas
provide connectivity to vehicles i.e. between vighto vehicle or vehicle to infrastructure for frpose of enabling
Intelligent Transportation Systems (ITS). This syris done for the comparison of various routingtgeol Optimized

Link State Routing Protocol (OLSR), Ad-Hoc On-Demavultihop Distance Vector Routing Protocol (AOMD¥hd
Zone Routing Protocol (ZRP) for VANET keeping penfiance prospective in mind.

Keywords: VANET, MANET, OLSR, AOMDV, ZRP

Introduction

The VANET stands for the Vehicular Adc
Network which is a special class of wireless neksor
VANET is derived from MANET; this employs some
characteristics of MANET in VANET. Both are wiretes
ad hoc network, works on dynamic topology and are
multihop networks. There is also no centrally lecat
authority to manage packet transfer the nodes baaitll
by themselves. The key difference of VANET and
MANET is the mobility pattern and rapidly changeabl
topology. VANET addresses the wireless communioatio
between vehicle to vehicles (V2V), and between aleki
and infrastructure access point (V2I). Vehicle &hicle
communication (V2V) has two types of communication:
one hop communication (direct vehicle to vehicle
communication), and multi hop communication (vedicl
relies on other vehicles to retransmit) [1]. VANEIO0
has some characteristics apart Mobile Ad-Hoc Netasor
the most important characteristics are: very fasbitity,
self controlled organization, distributed commultima,
they have restriction on road pattern and no litisitaof
network size [2] [3] [4]. It's highly dynamic topady,
which is because of the vehicles moving at varietah
a great speed, provides the high processing poner a
the storage capacity. The VANET is designed for
avoiding the road accidents in the urban areas by
providing prior information about traffic congestio
change of lane.

In the VANET vehicular communicatioan be
in “unicast” that is provided for the vehicles tlzae one
hop away or “multicast” in which packet delivery t
destination is made possible through multi-hop[5].
Routing protocols for ad hoc networks can be clssi

into several types based on the different criteBiased

on Routing Information and update mechanism we can
classify the routing protocols mainly into the thre
categories: Proactive Routing, Reactive Routing and
Hybrid Routing Protocol [6].

Vanet Routing Protaocol

As we have already discussed that based on the
routing information the protocol can be broadly
classified into three categories [7]:

A. Proactive or Table Driven Routing Protocol:

In the table driven approach the every node
periodically exchange the routing information (i.e
routing table) in order to maintain the networkdbmgy
information. The proactive routing protocols areM&
Optimized Link State Routing (OLSR) etc. the
advantages of this approach are it requires noerout
discovery mechanism and also the latency for tla¢ re
time application is low. The disadvantage of this
mechanism is it unused path acquire the significant
amount of the bandwidth [8].

B. Reactive or On Demand Routing Protocol:

The protocol following obtain necessary path
when it is required though connection establishment
process. Therefore the protocol under this clags dot
maintain the network topology information. The riae
protocols are Dynamic Source Routing (DSR), Ad-Hoc
on Demand Distance Vector Routing Protocol (AODV),
AOMDV, etc. The advantages of this approach aré¢ tha
no periodic flooding is required network to update
routing table, flooding is done on demand. It is on
demands approach therefore saves the network
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bandwidth. The disadvantage of this approach i$ tha
route discovery latency mechanism is high and estees
flooding cause the disruption in network node
communication [8].

C. Hybrid Routing Protocol:

This approach uses the features of both the
proactive and reactive routing strategy. In this tioe
node which is within the geographical region from
another node follows the proactive approach while f
the nodes beyond the geographical region follow the
reactive approach. Some example of the hybrid poi¢o
are Zone-Based Hierarchical Link State Routing ¢trolt
(ZHLS) and the Zone Routing Protocol (ZRP).

Related Work
A. Optimized Link State Routing Protocol (OLSR):

Optimized Link State Routing Protocols
(OLSR) is proactive and point-to-point routing poool
based on the traditional link-state algorithm. #es a
technique called Multipoint Relaying to optimize
network overhead due to flooding process for reetep
or route maintenance. The algorithm minimizes the
number of active relays for covering the neightamd it
is called Multi-Point Relays (MPR) [6]The OLSR
protocol was introduced accuracy and stability for
routing the information network. OLSR has two major
concepts, Multipoint Relays (MPRs) algorithm and
Optimized State of one-hop neighbors and coverhe-
neighbors or sending link state information for
maintenance of routing.

OLSR protocol performs hop by hop routing
means each node uses its latest information toeraut
packet. It means that the minimum requirement of a
packet to be delivered to the destination is thaeast
the neighboring node should be able to follow the
movement of destination nodeThe protocol thus
supports a node mobility that can be followed by it
control messages, which depends upon the frequeincy
messages [7]. The Fig 1 demonstrates the working of
OLSR protocol.

Advantages of OLSR routing protocols are:
i. It reduces routing overhead and number of
broadcast associated with table-driven approach.
ii. It has low connection establishment time.

Disadvantage of OLSR routing protocol
i. It needs more time rediscovering a broken link
ii. It has wide delay distribution.
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Fig 1: OL SR Routing Network

B. Ad-Hoc On-Demand Multihop Distance Vector
Routing Protocol (AOMDV):

AOMDV protocol is a multi path on-demand
protocols it's an extension of the AODV protocdl, i
discovers multiple route from source to destinatio@a
single route discovery process. It is used in highl
dynamic ad hoc networks where the link breakage
occurs frequently due to high velocity of vehiclagter
each link failure in AODV routing protocol, a route
discovery procedure is needed. Route discovery afte
each link failure results in high overhead andriaye
Thus, this limitation can be overcome by having
multiple paths available. Route discovery procadhiis
approach will be is preformed when all routes to
destination or source fails. The AOMDV protocol is
strove to employ routing information. If all thetpao
either source or destination fails, then in AOMDAte
discovery procedure is applied. AOMDV routing
protocol is strive to employ routing information
available in under laying AODV protocol along witke
little modification. This modification in AODV is
required as in AOMDV approach calculation of
multiple path is required. The AOMDV protocol
includes two main sup-procedures [5]:

I. Calculating multiple loop-free paths at each
node.
il. Finding the link-disjoint paths by deployment
of distributed protocols.
Former approach for the discovery of the multipd¢hs
in AOMDV defines a new a methodology for the
advertised hop-count. If for the source node s thed
destination d, the publicized hop-count is delindahs
the maximum hop-count of the multiple routes for d
available at s, by usage of the maximum hop-cahet,
publicized hop-count may not be changed for theesam
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sequence number. But alternate routes with lower ho
counts could only be accepted by applying thisquolt
which is necessary to guarantee loop-free paths. In
AOMDV, publicized hop-count and route-list replace
the hop-count and next-hop in AODV respectively, in
addition to introducing the multiple next hops with
respective hop-counts. Later approach works on
restrictions of the loop free mechanism that myllaa
to the disjointness process as it enables nodeiriahe
multiple path towards the destination. This disjoass
can be of two types either node disjointness omé th
don’t have any node in common or the link disjo@gs
does not have any link in common. A simple
modification makes AOMDV routing protocol to be
able to apply either node-disjoint or link disjoprbcess
which is adding a flag and controlling it [15]. AW
with Accessibility predication and Link breakage
prediction (AOMDV-APLP) [16] is proposed to enable
AOMDV protocol to predict the relative state of the
node .using the ordinary and routine routing infation
to be utilized for reducing control overhead inufiet
Additionally, link breakage algorithm is applied to
enable nodes to switch to the other available soute
based on signal strength. The Fig 2 represents the
AOMDYV protocol.
Advantages of the AOMDV protocol are:
i. Routes are established on demand and to find
the multiple loop-free routes to destination.
ii. It is the distributed protocol to discover link
disjoint paths.
ii. It reduces overhead by providing the multiple
paths

Disadvantage of AOMDYV protocol are:
i. It has additional overhead for route discover for
RREP.
ii. Because of periodic route discovery it consumes
extra bandwidth.

C. Zone Routing Protocol (ZRP)

The ZRP was proposed limit the drawback of
the proactive and reactive routing protocol. ThePZR
reduces the control overhead of proactive appr@ach
reduces the latency caused by search operation of
reactive approach.ZRP is based on the conceptrafszo
and divides the network into two zone i.e. IntemZand
Intra-Zone based on vehicular node distances. Based
the concept of zone ZRP can follow two differeniting
approaches. The first is proactive routing approslith
is Intra-Zone Routing Approach (IARP). IARP is used
when destination is inside a zone (i.e. local zone)
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Fig 2: Propagation of RREQ & RREP packet in
AOMDV

The other approach is reactive approach which
is an Inter-Zone Routing Approach (IERP). The IERP
approach is used when the destination is not ptesen
inside the local zone is located in other zone. The
behavior of the ZRP is adaptive depending upon the
current configuration of the network and naturethod
user. The Fig 3 represents the ZRP approach.

Advantages of ZRP are:
i. Itis adaptive and have less bandwidth
ii. Itis scalable and maintains the updated network
map.
iii. It requires fewer messages sending time.

Fig 3: Zone Routing Protocol

Disadvantages of ZRP are:
i. It has shorter latency for new route discovery.
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i. There is always delimitation for decision about
network size and network formation.

Conclusion

In this paper we had studied about the overview
of VANET. It was discussed about the classificatafn
the VANET routing protocol. We had also discussed
about the OLSR routing approach which is proactive
table driven routing protocol which maintains tleeiting
information before it is required. In reactive riogt
approach we had discussed the AOMDV routing
methodology which is on demand routing protocolsd A
last we had discussed about the hybrid routing Gaar
i.e. ZRP protocol. We had also discussed about wgrk
the advantages and the limitation of the various
approaches. In our future work we aim at analyzhng
OLSR, AOMDV and ZRP protocol and comparing their
performance matrices on the bases of packet dgliver
ratio, throughput and end to end delay.
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