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ABSTRAC]

Inahe Mobile Adshoo Networks (MANETs) the avalability of 4 node is an imporiant issue such as i rescue and milii
operations eti.. In this reference the mobility patterms of a mobile node play an impartant role. Generally 2 stmulation sty
conducted to study the behwvor of node mobitity in an ad-hoe network, To get the optimum results Trom simulations ses
parameters meluding the mobiluy models, wraffic panems, pause time and simulation arca must be used ;15.1F11.-n'v Ramdin
Waypoint, Group Mohility, Freeway, RPOM models s used w eviluate the performance of routing protocols. It has bes
observed that the protocol performance may change deastically across mobility models and performance rankunes of protoco
miaty vary with the mobility models, In this paper, we have done the comparative study of mobility models on MANETs routin
protocols, ithas been observed that (he protocols like AODY, DSDV and HSR perform better with RPGM model in conpi
1o Random Waypoint model However, the Random Waypoint model s widely accepted due to its simplicity of implementatio

nid analvsis
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ode can directly communicate with it[20]. The numbet
of research studies have been conducted to mvestigaie
MANETs in past years [8]] 10]. Anissue involve in MANETs
1s the wemification of opumal path between any source
nodes to destmed nodes. The MANETs are veéry prone lo
link failure due to mobility of nodes and highly dynamic
environment [17]. Since, not many MANETS have been
deploved, most of the research of this arca 15 simulation
based. In reality, the performance of mobtle ad-hoc nerworks
will depend on many factors such as mobility model. trathic
pattem, network topology, pause time and <o oo

INTRODUCTION

Ad-hoc network is an infrastructure less network i which
collection of mobile nodes forming a temporary network
without any centralized control or administration. In this all
nodes are mobile and can be connected dynamically n an
arbitrary manner| | 5], MANETS do not respine o pre-existing
architecture for commumeation as all commumication
oceurs through,s wirgless mediom. The interest in ad-hoc
network is greatly peaked with the current technology and
the increasing popularity of notebook compulers, lablets
and l-pods. With the use of lutest technology we can form

a small ad-hoc networks on campuses, dunng conferences,
und even in our own home. However, the main importance
of ad-hoc networks can be realized in reseue missions aod in
situations located in rough or underdeveloped territories. All
nodes of MANETs waork as router and tike part in discovery
and mamtenance of routes. The availability of routers at
on instant can increase or decrease due 1o mobility hence
availability of paths can vary m an Ad-hoc network. In a

In this paper we considered several mobility models and
compare their effects on an sd-hoc network on the basis ol
several past studies. The final outcome of this study is to
explore the importance of s mobility model in performance
analysis of routing protocols in ad-hoe network. In onder to
conduct # simulation study on routig protocols a mobility
model is used 10 describe the movement of a mobilé node,
its location and speed variation over time. Thus, it becomes

MANET anv node within the transmission range of other  pecessany to choose a right mobility model when evaluating
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iroutmg protecel m MANETs

Mobilay Modds

MOBILITY MODELS

Mobile nodes within an ad-hoc neétwork may move from

anc |!'rI..'I'I.TIl'!T| o .mnilwr j”l.;;i““n at any nme, “'-II.I. it i.\ \'Er_‘, ‘
difficult to model and predict the movements of nodes. In l

order to evaluate the performance of a routing protocaol, it j& =

necessary Lo develop and use mobility models that help us
1o represent the movements of a mobile node, The mability |
model 15 designed 1o describe the movement pattern of
mobile users. and to predict how thew locanon. velocity
and nceeleration change over time
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Presently there are two types of mobility models used
in simulations ol ad-ho¢ networks which are traces and
synthetic models [6]. Traces are those mobility patterns that
are pbserved in arenl scenario such asifa mobile node has
the capability to trace the exact movements and behaviors of
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all mobile nodes for a given penod of time. Unfortunately, !

privacy Issues, meluding the confidentiality of certain data,
may prohibit the callection and distribution of such type of
information. So for modeling ad-hoc network enviromment
we use another type of mobility models known:as synthetic
models. Synthetie models represent the movement of
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muobile nodes without any traces information, Selection
of an appropriate mobility maode! is not the simple task as
the mobility pattern of a node depends on speed. Varous
mobility models [10] exist which are used in wireless
simulations and have been destgned to represent the real-
There are two types of mobility models,
popularly known as cellular mobility models and ad-hoc
muobihty models. In this paper we specifically discuss about
the ad-hoe mobility models:
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The following cellular mobility models were developed to '
iest the behavior of protocols in cellular nerworks:- | r

AHiermchy of

~ Random Walk Model (including its many | sy tdisty
derivatives), This is a sumple mobility model based ' = -

on random direcbons and speeds Fig. 1: Types of Mobility Models

»  Constant Velocity Fluid-Flow Model: This model is
hased on traffic putterns

*  Random Gauss-Markov Model: This model 1s
specrally developed o mitigate the deficiency of the
randiom walk and Amd-flow models,

ad-hoc mobility models require the cooperation of two
more communicating mobile nodes|n|

The following ad-hoe mobility models were developed 1o
test the behavior and performance of protocols m ad-hoc
Unlike cellular mobility models ad-hoc mobility models  network:-

does not require any base station for communication. The
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Some of the motulity models are Browman model, Kam
waypoint model, Random walk madel, Random direc
moddel, Random Gauss-Markoy model, and Marki

model | 7] One of the most widely used mobility modd

«  Randonm Mobility Model. Based on random directions
and speeds

«  Comstant Yelocity Random Direction Mobility
Model; A revised version of the Random Muobility
Maodel

*  Random Waypoint Mobility Model
pses the pause mes between changes in destination

the random waypoint model. In most of previous simila
studies for evaluation of ad-hoe muting protocols

Random Waypomt mobility model was used[4][2] 1t
been observed that mobility paticrn plays an ympo

This model

and speed
»  Random IVirection Mobility Muodel
guided to mobile nodes to tmvel in the simulation area

Thid model  role wn performance ol ad-hoc routing protocaols

pecformance of one protocal may be very dilferent w
before having any change i speed and direction, distinguish mobility patterns [9] A. Bruce MeDaonald 4
* A Boundless Simulation Area Maobility Model: This

model convens:a 200 rectangular smmulation areg mto

Taich F. Znati |3] have presented a noy el framework
dynamically organizing mobile nodes m wireless Ad-
networks into clusters for the bounded probability of pa
avallabality and conducted a simulabon study, They ha
developed o randiom walk-based mobility model Tor Ad
hog network which was used o derive expressions for tie
probability of path avallability as a function of timy

a torus-shaped simulaton arcad.

. A Probabilistic Version of the Random Naobility
Madel: This mode! warks on the basig af probabllity
ratrx to determine e next p rsitiom of i mobile node.

¢ City Area, Area Zone, and Street Unit Mability
Models
representing differcm granular scales of i City

A llerarchy of Mobility Models by Lam: A hierarchy
uf mobility modeéls W represent varving degrees of scale

[hree models describing simulation arcas
A simudlation study was conducted on GloMoSim simudaron

by Djamel Djenouri et al | 13 ] and iovestigated e mobility
effects on the performance of six routing protocols (Lo
redctive-ARR, AQDY, DSR, LAR and two proactive
FSR, WRP), It was shown that mobility in MANETs has
pegative cllccts on routing |'Itl11H|_l'|| which causes mar
Cnergy Cconsumpion. maore 1.;[4_*1]1.':.'_ more pavkcl lost, amud

lor long distanee travel

REVIEW OF LITERATURE

['fus secrion presents o bried review of literature on mohility
aidd mobility models i MANETs. In MANETs movement
ol a nodde from one place to another charactertze mobaliny,
thus mohility is divectly responsible tor the link failure.
Mohility is an important factor for MANETS and it plays a
vital rale in routing protocols evaluation. Movement of &
mobile node mmy be considered in two different cases, Inone
case nodes may nfove m high speed orina low pause time,
but n same direcnon withow having change n topology
In another case, nodes mav have a low speed ora high
pause time, but they move away from each other, having
impartant topological changes. This is the main weakness
of mohility in MANETs. The more accurate definition of
miobility was proposed by Larsson et al. [1], which is based
on refative nodes movement; and represents the mobility by
considering a parameter known as mobility factor (mob)
which depends on speed and movement pattern (directions)

11 was dlso indicated than the reacuve
protocols are more adaptive to MANETSs than the praactive

more congestion

protocols, Thev oy Jkiig.d-hl that the performunce of the
proactive protocols goes down when the change in topology
occur in the network because they generate higher routing
overhead. Tracy Camp ¢t al, [10] have done a survey an
mobility models which was used i the ssmulations of Ad
hoe networks and presented o number of mobihity models
They have discussed seven mobility madels Tor Ad-hoc
nietworks such as Random Wilk Mohility, Random Waypoini
Mobility Model, Random Direction Maobility Model
Boundless Simulation Area Mobility Model, Gauss-Markoy
Mobility Model, A Probahilistic Version of the Random
Walk Mobility Model, City Section Mobility Model

Guolong Lin et al. [12] have proposed a novel general
technique based on renewal theory for analyzing mobility

models in Ad-hoc networks. They analyzed the steady state
distribution funcuons of the random waypoint model and
givena general framework to analyze other mobility models

Under the mohility modeling, the behavior or activily of 4
user's movement ¢can be described using both analytical
and stimulation models. Simulation models consider more
detailed and realistic maohility scenarios. Such models are

L 5 ; o 1 lamma [ 1Y ssented g mathe G
useful to drve relishle solutions for complex problems S. Aljebort and A Taima [19] presented @ mathematical
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model w select the best mobility model for any MANET on
the busis of NS-2 simulator by considering four
metnes namely Throughput,

The Gauss-Muarkov mobility mode] also forces mobile
nodes to keep away from the edges of the simulation area
The Probabilistic Random Walk Muohility Model provi
movement patterns that one might expect in the real-world.
However, the Manhattan Model create res

performance
_ Packet Delivery Fraction,
._‘u.-:.-r.:gu [':l:!-ln-a.’:j.n[ ”:.".l}'. ..m.l Normalize Routing Load
They have used AODY rouning protocol and four mobiliry
models namely, Random Wavpointt RWP). Reference Point
':.rrl‘“[‘ Model (RPGM), Gauss Markay Mudel (GAMM),
and Manhattan Grid Mode! iMGM)) and showed that the
nroposed model is more efhicient and flexible 1o select

he best mobility. Bay, Fan, etal, (3] have done a survey

frec
| Lo

_ : Histic moveimenis
fori part oF acity in spite it restricts the raveling behavior
of mohile nodes.

Mast of the basic research of this grea was conducted s g
Random Waypoint mobility model with Constant Bit Rate

_ e milern, The very widely used und gencral
of mohility models in wireless ad-hoc networks, and CBR) traffic patte ; ' s

routing protocols as DSR, DSDV, ADDV and TORA
fceussed that mobility model plays @ very important role routing protocols such as DSR, DSDY, AODY and TUR

: . -« Beside AR were mainly evaluated based on the various memies like
i determining the routing protocol periomuinece esIde

e commonly used Random Waypoint model and s
cariants, they :ILI.x'u discussed varmous models that exhibit the
‘aractenistics of temporal dependency, spatial dependency
nd peographic constraint Vimaximum allowable vélocity)

throughput, packet delivery ratio, normal routing load, end-
to-end dichay, medium aecess delav. Ivs elearly noted Trom
various studies that the reactive rounng protocals such as
PSR and AODY performed better thin the proactive routing
pratocols such as DSDYV m fgh mobility situations, whild
DSV performed gquite well av low mobility rates| 1] The
mobility impact of the Random waypoint and RP( M was
compared using DSR with 30 MNs havirig 10(m transmission
The RPGM model and Random

ind T(pause ime) are the two key parameters that determine

the mobility behavior of nodes for every mobile node

ANALYSIS OF MODELS

Fhe sel of mobility models used n simulation studies

rmge for every node[7].
Wwaypomt Mobility model hus approximately the same hop
colnt (n imergroup commumicstion il the RPOGM mode)
chows @ much lower data packet delivery mtin and hiehes
enil-to-end delav in Inlergroup commumication i this
results obtnined for the Rendom Wavpoint Mohility Maodel

reflect their impact on routing protocois im MANETs. Each
model 1 the set has its own unigue and speciiic mability
characteristics for example: Manhattan mobility model
and Freeway mobility model have temporia] dependency
while Random waypoint and Reference paint group

iRl
wability do not indicate the temporal dependency. The The performance evaluation of Ol SH. TORA amd ZR|

routing protocols in CBR waffic with 30, 100 jand 150
nodes having 1000m. 5 LN Terrain 812 Using Random
Waypoint, Manhattan Grid. RPGM mobitlity models
conducted[3] Inthis the Normalized Routing Load. Packer
Delivery Fraction, Average End-to-End Delay matriees wis
considered, Simulation results clearly imdicates thut the

spatinl dependency is indicated by the Reference pomn
sroup model and Freeway mobility mode!l while Random
vaypoint and Manhattan mobility model do pot Spatil
dependency. However geographic restnction is avanlable
with anly Freeway mahility model andd Manhattan mobility
model and Random waypoimt model and Reference pomt . .
few mobllity model performed better in different mouling
protocols, Resulis indicates high Normalized Routing Load
for Random Waypoint compared 1o Reference Ponl Liroup,
and Manhattan mobility model W both DRY and C5LH
protocols: The RPGM muhility madel elearly outpertorme
the other mobility models under the simulilted scenar
The performance evaluation ol DSE and AQDY las shawy
that both DSR and AODV performs differently with twy
different models]4], DSR performs berter than AN
performs

drpdfy model are pol having the geographic restriction
Becnuse of tliese varving Propertics every mobility maodel
.:.|L.:u_'l.x the |I;_"I|;':I||||.5|';‘-.‘ of routing protocols. Theretore, 10
wpluate the performance of 4 routing protovols in MANETS
ot of mobility models must be used instead of using any
dinule mobility model. The Random Waypuoint Mahility
\odel has been used 1 many promiment simulation studdies

MANET: as a single mobility model as well as along
vith the set of other I.'llllt‘ll.ll.l‘_- moadel. Anather model such

Heferenie Point Group Maobility Model (RPCGMY 15 @
senene method for handling group mobility situntions| 16]
similarly; the Gauss-Markoy Mobility Model also provides

Random waypaint model s used. while AOLA
better with CBR traffic in Group mobility model Moreover

ISR performs hetter than AL WV with TCP trudic in Crrouy
1 ¢ results of FLEN20] tndic ates that
wovement patterns suited to our expectanonin real-wuorld. moblity model. Simulation results o (18] | '
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the performance ranking of AODV, DSR, DSOV and OLSR
chaiges wilh the use mobility models. I is ¢léar that the
ACDV pertorm better with Freeway mobility model, While
the 135R perform better with Random Wavpoint, Manhattan
Gind, Gauss-Markov, Reference Point Group and
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