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ABSTRACT:

A mobile ad hoc network (MANET) is a collection ofwireless mobile nodes forming a temporary network
without the aid of any fixed communication infrastructure. Due to partial resources frequent network
partitions and unpredictable topological changes, active clustering schemes sustain high overheads this
environment. An on-demand, distributed clustering #&orithm for MANETSs based on an Ad hoc On-demand
Distance Vector (AODV) routing protocol is been intoduced for clustering to reduce overhead becauseon
clusters are maintained unless they are needed. Thaustering algorithm’s constancy was assessed ugin
clustering metrics such as cluster head and clustenembers lifetime. This paper presents a survey otluster-
based routing protocol to improve the scalability ad communication overheads using AODV routing
protocol.
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1.INTRODUCTION

Wireless communication between mobile userbdsoming more popular than ever before due to tecen
technological advances in laptop computers andegisedata communication devices, such as wireleseems and
LANs [1]. This has leaded to lower prices and higtlata tariffs, which are the two main reasons wingbile
computing continues to enjoy rapid growth. Starfirmgn the development of the packet radio netw@B&NET) in
1970s and survivable adaptive networks (SURANh&1980s to the GloMo(Global Mobile )networks.

GloMo networks in the 1990s and the currenbibecad hoc networks (MANET), the multi-hop ad huetwork
has received great amount of research attentiothil®éd hoc Network (MANET), set of wireless mobit®de
forming a temporary network without the aid of anfyastructure or centralized control. Modern resharea in ad
hoc networks has paying attention on MAC and raustrategy. For the reason that of shared wirddesadcast
medium, contention, near and for and hidden tertmiaee common in ad hoc networks and hence MAC ddma
significant improvement and routing is another ésegpecially in multi-hop environment.

Routing is also an interesting issue as routes tgpecally a multi-hop. An ad-hoc network has atair
characteristics, which imposes new burdens on t¢hing protocol. The most significant charactetiss the
dynamic topology, which is an impact of node mapilEach node can change its position quite fretiyewhich
means that it needs a routing protocol that quieklgpts to topology changes.
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The nodes in an ad-hoc network can consist of peptnd personal digital assistants and are oftgnlieited in

resources such as CPU capacity, memory capacitigripgpower and its bandwidth. As an alternative tbuting
protocols should be reactive, thus it calculatety dhe routes upon receiving a specific requestnegally,

traditional routing protocols that are used in dimetworks can’'t support routing in fixed wirelesstworks and
mobile networks with fixed access points. Only dro@-routing is necessary over a link in a wirelessvork with
fixed access points and many fixed wireless netwBiduting in mobile ad hoc networks and some finéictless
networks use multiple-hop routing. Routing protaecfar these kind of wireless network should be ablmaintain
the paths to other nodes most of time, and mustbteto handle changes in paths due to the mabflitgditional
routing cannot appropriately support routing in ANET.

The rest of the paper is organized as follows:eittisn Il.Routingprotocols for mobile ad hoc netisrlil.Cluster
based routing in MANETS IV.Literary survey, V. TaBlinally, conclusions are given in section VI

2. ROUTING PROTOLOS FOR MOBILE AD HOC NETWORKS

The network layer with respect to the OSI referemoalel is where one performs and identifies the@sees of ad
hoc networks. Therefore, any improvement efforthis layer is directly visible in the upper layeiide routing
protocols of ad hoc networks are generally grouptmproactive, reactive and hierarchical routing.

2.1. Proactive routing

Proactive routing protocols maintain information ahroutes throughout the network even if they roé
required so each node maintains routes to all nodé&se network. These protocols exchange contri@rination
between nodes on a regular basis which keeps updaies for each node in the network. These potdomact
when a new node appears or another node, is nedomighin the network topology. The known protocal®:
Destination-Sequence Distance-Vector DSDV and Gpéich Link State Routing OLSR. The idea of proactive
routing is to distribute the information periodigathrough the network in order to pre-calculatepaissible paths.

2.2. Reactive routing

Reactive routing protocols allow updating of thblés on demand, for example, when a node wantsdbaage
information with another node in the network. ltally have two components: route discovery, whicbuss when
a node wants to communicate with a specific destinaand route maintenance, used to manage thefaihhe
caused by the mobility of the nodes. The routeadiscy ends when we discover the path to the desiimaode or
when all alternatives have been sought withoutifigény route. Among the best known protocols heeRynamic
Source Routing and Ad Hoc Demand Distance VectoDXOThis type of routing is based on obtaining esut
between nodes, evaluating them whenever neceddmgn a node needs to find a route to a destinatiate, it
must initiate a route discovery process.

2.3 Hierarchical routing

Hierarchical routing protocols divide the netwonka subsets of nodes called clusters, where aetlhgtad node is
used to concentrate and distribute the informagenerated within the cluster. An example of thjzetpf protocol

is the Cluster Based Routing. These protocols amcifthical routing strategies focus on the taskhafosing the
cluster head and cluster maintenance.
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3. CLUSTER BASED ROUTING IN MANETS
3.1 Location Based Clustering

In the location-based routing protocol, fiheation information of mobile node is used to litfie routing space
into a smaller range. It reduces routing overhewatithe broadcast storm.

3.2 Mobility Based Clustering

In a MANET node managements are done byt&ing. Cluster formation: Initially, a beacon mags is send
through each node to notify its presence to itghmairs. A beacon message contains a state of ttee Aoneighbor
list is built via each node based on the receivealcbn messages. The clusterhead is elected badbe ereight
values of the nodes. The node which has the loweigtht is chosen as the CH.

3.3Neighbour Based Clustering
This hierarchy is used to perform a RoutecbBvery and distributes traffic among diverse mlétpaths.

3.4 Cluster Architecture
The CMDSR is based on the 3-level hiermahicheme. The 0-node is the first level of clustecell cluster
is the second level of cluster. At this point eacke of the cell is 1-hop away from the ClusterHead

3.5 Al Based Clustering

This mechanism selects the clusterhead using foetewance for clustering in wireless mobile ad hoc
sensor networks. In this network the Fuzzy releeabased clusterhead selection algorithm (FRCAXiefiily
cluster’'s and manages the sensors using fuzzynivefion of node status.

4. STUDY ON RELATED WORKS:

P.Basuet al[2]., propose a distributed clusterilggrithm and MOBIC, based on the use of this mopitnetric for
selection of clusterheads, and demonstrate thatds to stable cluster formation than the LowBstlustering
algorithm which is a well-known clustering algonttfor MANETS. It shows reduction of as much ashia umber
of clusterhead changes owed to the use of the pembtechnique. In MANET it uses scalable clusteeba
services, the network performance metrics for exarttpoughput and delay are tightly coupled with frequency
of cluster reorganization.

lan D. Chakeres et al[3], presented a distribated secure method to compute a global trust vdlased on its
Power iteration. By means of having peers use tlgbskal trust values to choose the peers from witioay
download, the network effectively identifies thelitiaus peers and isolates them from the network.

John Broch et al[4], presented an event triggdnigh is required for proper operation. The degigssibilities and
the decisions used for the Ad hoc On-demand Distaector (AODV) routing protocol implementation.

Lakshmi Ramachandran et al[5], proposed a 2-stegebdited O(N) randomized algorithm for an N nadenplete
network, that always discovers the minimum numbkrstar-shaped clusters, which have maximum size, nd
presented a complete deterministic O(N) distributdgbrithm for the same model, which achieves thmes
purpose. It describes in detail, how these algorititan be smeared to Bluetooth for efficient scaté formation.
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Mainak Chatterjee, Sajal K. Das Et Al[6], proposed On-demand distributed clustering algorithm farltirhop

packet radio networks. These types of networks latewvn as adhoc network which is dynamic in natiue to the
mobility of nodes. The association and dissociatibthe nodes to from clusters perturb the stabdftthe network
topology, and therefore a reconfiguration of thetesn is often unavoidable. Yet, it is vibrant t@kehe topology
stable as long as possible. The clusterheads, fard@minant set in the network, determines theltmyoand its
stability. Weight-based distributed clustering altfon(WCA) takes into consideration the perfect ey
transmission power, mobility, and battery powemusbile nodes. The time required to identify thestdn heads
depends on the diameter of the underlying grapk. Atmber of nodes in a cluster around a pre-defineshold to
simplify the optimal operation of the medium accesatrol (MAC) protocols. The non-periodic proceeldor the
clusterhead election is invoked in on-demand, andimed to reduce the computation and communicatists.
The clusterheads operating in “dual" power modanegts the clusters which helps in routing messages

Mario Gerla et al. [7] proposed network supportdtimedia traffic and relies on time division andde division

access schemes. Here the radio network is not siggploy a wired infrastructure. Accordingly, it cha instantly

deployed in areas where there is no infrastructtigdl. By means of using a distributed clusterhgprithm, nodes
are organized into clusters. These cluster headasaa local coordinators resolve channel schegluéind enhance
the spatial reuse of time slots and codes. Likewisegguarantee bandwidth for real time traffic stlirchitecture
supports virtual circuits and distributes bandwitliftircuits at call setup time. The networks aralable to large
numbers of nodes, and can handle the mobility.

Matthias R. Brust et al. [8] proposed a weightadsidring algorithm optimized to avoid needless teldead re-
elections for stable clusters in mobile adhoc nekwoThis proposed localized algorithm deals wite tobility,
however it does not requires a geographical, speetse distances information.

PetteriKkuosmanen et al.[9] designed a protocoleidgom its task as well as it is possible accordimgts design
criteria. The protocol which is chosen must couestates of a specifiednetwork and never is alldwe consume
too much network resources by protocol overhedfidrdt deals with a classification of adhoc radi protocols
and also presented some specified protocols acwptdithe classification. The prominence of thipgrais not to
present protocols in detail but to present the naafitles of wide variety of different protocolsdaastimate their
suitability and tradeoffs.

Seema Bandyopadhyay et al[10], proposed a disttband randomized clustering algorithm to orgaritme
sensors in a wireless sensor network into clusiérs. algorithm extended to generate a hierarchglusfterheads
and observes that the energy savings increasesheithumber of levels in the hierarchy.

In [11], Yu-Chee Tseng, Wen-Hua Liao, Shih-Lin Wavh proposed that the Ad-hoc routing where a raite
needed for some destination, the protocol stassrélute location. Then the source node sends & magfuest
(RREQ) message to its neighbours, if those nodamtibave any information about the destinationendlden they
send the message to all neighbours and so onyifiaighbour node takes the information about tbstidation
node, the node sends route reply message to tteenemuest message initiator.

D. Xu, M. Chiang, and J. Rexford[12], proposed pleeformance loss of joint congestion control anairg when
routing is restricted to single-path routing as paned to the case where users can use multiples.pth
demonstrates that the total number of paths netedachieve the optimal multipath utility is no greathan the sum
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of the number of links and the number of usersthHeumore, the average performance loss diminiskethe
number of users tends to infinity.

Zheng Kai et al. [13] proposed an AODV based chisterouting protocol (called AODV-clustering) wihiccan
effectively solve the routing problem and also kdepmerits of AODV. The protocol works on AODV rhetl and
then it changes to clustering routing protocol galy. The paper introduced this protocol and satioh using
JiST/SWANS, which is a new simulator for mobile edhnetworks, and also presented a simulation based
evaluation, the result confirmed the efficiencytioé design

5. CONCLUSION

In this study paper, an effort has been made toarnate on AODV —based routing protocols. The sghe
is used for Clustered networks. The algorithm mugthble clusters with low communication Integrataating and
message delivery in overhead due to localizedrildiged and reactive nature
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