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Abstract

A mobile ad-hoc network consists of a collectionmathile nodes which can communicate with each otitr the help of

wireless links without the help of any pre-existimgnmunication infrastructure. Due to the lackrdfastructure in these type of
networks, nodes itself can act as a routers andyréhe packets from source to destination. Theeesar many routing protocols
used in MANET which also maintains connectivityrfreource to destination when links on these patbdeeak due to some
causes like node movements, radio propagationndge of battery, and wireless interference. Routingne of the important
issues which are having a significant impact onvoek performance. Different measures which are eomed with the Quality

of Service are like end to end delay, packet delivatio, control overhead, pause time, routing ihead, and distance in
between source and destination pair. Different mjtation techniques can be used to find out anlabi optimal path from

source to destination. In this paper, we are ughmg Colony Optimization for finding out best possipaths, along with Genetic
Algorithm which helps in giving the globally optihsalution from all the best possible paths whigrevproduced by Ant colony
optimization. This proposed algorithm called as @RI overcomes the delay in packet delivery by peodyuthe shortest path
and also overcomes the problem of communicatiarrmption due to node or link failure by finding liple paths between pair
of source and destination nodes

Index Terms: MANET, Genetic Algorithm, Ant colony Optimizatié®)].

1. INTRODUCTION arrangement of path in case of link or node fajlaleo by
providing security for the nodes which are beingdus the

A mobile ad-hoc network consists of a collectionnudbile Mobile ad hoc network formation as well as for thedes

nodes which can communicate with each other wighhislp which newly wants to join to the already existedbile ad

of wireless links without the help of any pre-ekigt hoc network. Quality of Service for the routing farcols

communication infrastructure. Nodes within eacheoth also deals with an optimization of the routing gath

radio range communicate directly via wireless linkile

those that are far apart rely on intermediate noalésrward Different optimization techniques can be used tad fout an

their messages. Mobile ad hoc networks are the- self available optimal path from source to destinatihnis not
organizing and self-configuring wireless networks ~ hecessary that the optimal path should be alwaysfbrtest

consisting of multiple numbers of hops. MANET isdeaup one, but it should the feasible path which gives best

of a set of mobile hosts which can freely movalrid helps possible path from source to destination. In tapey, we

in delivering or relaying packets on behalf of arther. are using Ant Colony Optimization for finding ouest
Due to the lack of infrastructure in these typenefworks, possible paths, along with Genetic Algorithm whigps in
nodes itself can act as a routers and relay thkeepadrom giving the globally optimal solution from all theet
source to destination. For deploying MANETS, thareno possible paths which were produced by Ant colony
need of infrastructure resulting into the use of NETs in optimization. It means ACO provides best possiloleitson

the scenarios like crowd control, search and disasscue and GA prevents the algorithm from going into toeal
operations and battlefields. optima.

Routing is one of the important issues which areirttpa
significant impact on network performance. Theseatiny 2. RELATED WORK

protocols are playing a vital role in deciding Qualof .
Service. Different measures which are concerneti tie 2.1 Introduction

Quality of Service are like end to end delay, paclaivery The highly dynamic nature of a mobile ad hoc nelwor
ratio, control overhead, pause time, routing ovedyeand results in frequent and unpredictable changes ofiork
distance in between source and destination paie €am topology, adding difficulty and complexity to rontj among
improve the Quality of Service by reserving theorgses the mobile nodes. The challenges and complexitiaspled
which would be used in the path in between sour@ a  with the critical importance of routing protocol in
destination pair for packets delivery, by minimgidelay establishing communications among mobile nodes ertfad
required by a packet to reach to its destinatign;elalucing routing area the most active research area witthVtABIET
the probability of link failures or providing antatnate domain.
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Numerous routing protocols and algorithms have been
proposed. The performance of these protocols han be
studied and compared under different types of netsvor
network environments and also under different icaff
conditions. Number of different survey papers and
comparative analyses of different mobile ad hoctingu
protocols have been published.

Routing of the packets in the MANET has severalgssto
be cope up with, like host mobility, rate of frequdink
failures, rate of link repairs. The rate of linkilmes and
repairs may be high when nodes move fast [1].

Busola S. Olagbegi and Natarajan Meghanathan pessan
review on energy efficient and secure multicasttingu
protocol for Mobile ad hoc network. A multicast timg
protocol is used to support the transmission oé dadm a
sender to all the receivers of a multicast groupusing the
available bandwidth more efficiently, while topologds
frequently changing. Multicasting is improving the
efficiency of the wireless link when it is sendingultiple
copies of messages. Secure multicast routing @s @&s/ing
an important role in Mobile ad hoc networks. Thegvé
reviewed different energy efficient routing prottedike
Energy efficient Location Aided Routing (EELAR), ®Rer
Aware Localized Routing (PLR), Minimum Energy Ragi
Protocol (MER), etc [2].

Ashwani Kush and Sunil Taneja take an effort tovjgte
Secured Routing over MANET with Power Managememt. |
this paper hashing and power estimation is donedate
request, reply and not in route error and routeswee
phases. So that less routing overhead occurs [3].

2.2 Ant Colony Optimization

The Quality of Service of routing protocols canocalse
enhanced by minimizing the routing overhead. Défer
optimization techniques can be used for that, AatoBy
Optimization is one of them.

The ACO is based on the behavior of foraging ofedént
ants. When ants are searching for their food, treass
wander randomly in any direction and after findfogd or
resource they get returned to their nest positiocatony.
While wandering and coming back to their colonysaate
laying some chemical substance along the path otero
which is called as pheromone. Many ants can talerent
routes for reaching to the same food source. Tt& aiich
take or use the shortest path, reinforce that pétth more
guantity of pheromone which helps other ants toWlthat
shortest path. In the mean time, more number ledradints
are getting attracted because of this pheromoiie viriaich
makes the path even stronger. This nature of artelpful
in quickly identifying the shortest path. Ants au@thing but
autonomous agents which are interacting througinairect
communication which is also known as stigmergy, nghe
stigmergy is one of the indirect forms of commutima in
which these individual ant agents leave signalstha

environment. These signals are then being sensesbimg
other agents to decide their own way of behaving.

S. Prasad, Y.P. Singh, and C.S. Rai has proposed
Probabilistic Ant Routing algorithm which is based Ant
Colony Optimization. The Probabilistic Ant Routing
algorithm is a proactive routing protocol and iesisboth
pheromone and heuristic value [4].

Gianni Di Caro, Frederick Ducatelle and Luca Maria
Gambardella have worked on AntHocNet. AntHocNe# is
hybrid multipath algorithm, designed by consideritige
principles of Ant Colony Optimization routing. AntidNet
consists of both proactive and reactive compondntioes
not maintain routes to all possible destinationslhtimes
like the original ACO algorithms for wired networkblut
only sets up paths from source to destination vtheg are
needed while starting of a data session [5].

2.3 Genetic Algorithm

Genetic Algorithms is branch of different computatl
models which gets its inspiration from the humaaletion.
The solution for a specific problem is being enabdyy
these genetic algorithms on a chromosome like data
structure. Then after recombination operators agego
applied to these structures. In this way genetijprithms
preserve critical information. Genetic algorithmancbe
used as a function optimizer, although the randethese
problems are very broad to which these algorithrageh
been applied. With a random population of different
chromosomes an implementation of genetic algoriibm
begun. After this evaluation of these structures &me
allocated reproductive opportunities has been aftat to
different chromosomes which are representing goddisn

for the defined problem are given more chances for
reproducing themselves as compared to the chronesom
which are producing poorer solutions. The goodrafsa
solution is decided with the help of current auaida

population

C. Safak Sahin, Ibrahim Hokelek, and Giorgio Berzlve
presented a force based genetic algorithm [6].
algorithm is for self-spreading mobile nodes uniity over
a geographical area. In this algorithm, each mohiee
exchanges its genetic information of direction amked
encoded in its chromosomes with its neighboringesod

This

D. Suresh Kumar, K. Manikandan and M.A. Saleem Dura
have worked on secure and adaptive backup routing
protocol for mobile ad hoc networks [7]. In the essof
failure of links these discovered paths are usediniprove
quality of service of routing, size of the buffend to end
required delay and shortest possible paths are ased
parameters for GA in route discovery.

Damla Turgut, Sajal K. Das, Ramez Elmasri and Bdgam
Turgut have worked on a paper representing theubrsefs
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of the genetic algorithms for increasing the perfance of
the clustering algorithms in ad hoc networks [8].

3. PROPOSED SCHEME

In Mobile ad hoc networks due to its dynamic togglo
changes, there is always a requirement of routeodésy

between the pair of nodes. Due to the mobile nadéithe

nodes and the different constraints like node fajldink

failure, energy issues of the nodes plays a vild n the
quality of service of routing algorithm. Because thése
factors it is always necessity to find out the [dutses of

the further routes present in between the pairoafes. Ant
colony optimization will be very helpful to optingzthe

possible available route in between the pair ofr@®wand
destination. The optimization in the route discgveand

route selection is required all the time in mokdlé hoc
networks.

This paper introduces a new algorithm which does th
hybridization in between API algorithm (one of ttype of
ant colony optimization) and a real coded gendtiorthm
(RCGA). If API is compared to its ACO surrogateshon
were mainly applied to discrete optimization prohée API
is designed for the continuous optimization protseifhe
proposed ant-base algorithm is different from thsid ant
colony optimization in terms of search strategy. this
proposed ant-base algorithm, the ants have toltvetle the
help of their memory which stores visual landmarnksch
were encountered along with the familiar routetheathan
using pheromones as used in ACO algorithms. MaikBj,
focuses at maximizing the prey rather than miningzihe
path. The drawback of API is that it may be endum
quickly in a solution which is a local minimum. Theason
behind ending up quickly is due to a regular movetnod
the nest which is only in the best position founctie ants.
API is used to find out the solution for the coobus
optimization problems although it could stop at aoc
minima, it is useful to find out the solutions whiare close
to the globally optimal.

In mobile ad hoc networks due to its dynamic togglo
changes, there is always a requirement of routeodésy
between the pair of nodes. Different factors liké ffailure,
node failure, node battery backup leads to theimootis
changes in the mobile ad hoc network causing t diut all
the possible routes available in between source and
destination pair so that if one route gets failleeré would
be the another possible route available. In caskeohigher
dimension mobile ad hoc networks, there is a langmber
of mobile nodes are available. So number of roates be
available, out of these available routes, the raultéch is
optimal one should be get selected for the packévety.
So the Genetic algorithm creates a population bthalse
routes in between the pair of nodes. From this [ajoun of
routes the optimal route is getting selected wlid help of
Ant colony optimization.

Thus, ant colony optimization algorithms’ percemtagf
best solutions (say K %) are added to the Gendgorhm

population pool after which the breeding procedsliswed
proportional to their fithess. Then after in thi€@ search
process another percentage is added which is mpthih a
percentage of the best individuals in the GenetgoAthm
(say L % of the GA population) which gives “fitness
proportional pheromone”. As like the percentagebett
individuals, another percentage of worst fittedividbals of
Genetic algorithm (say M %) are used to “evaporate
constant amount of pheromones” in the Ant Colony
Optimization search. The migration would not beetak
place when either algorithms find an improvemenboth
algorithms do no improve after iteration.

This paper proposes a hybrid algorithm which stetiban
nature, intending to solve global unconstrainedtiooous
optimization problems. These problems can be ofiumed
and large dimensions. With the help of a hybridarabf the
two classes of evolutionary optimization algorithras
algorithm is proposed in this paper. The two classé
evolutionary optimization algorithms are as followa
special class of Ant Colony Optimization algorithfor
continuous domain and a Real-Coded Genetic Algorith

The proposed algorithm is entitled as GA-API, whiigeps
the downhill search ability of APl. Meanwhile thecél
minimum trapping in the API algorithm is avoided bsing
diversity in the solution which is given by Realdaal
Genetic Algorithm. Due to the use of proposed oj@tion
tool the computational time is get reduced alsogases the
robustness and consistency of high quality appratem
solutions.

4. STUDY AND ANALYSISOF INPUT AND
OUTPUT TO THE PROJECT

Input to API:

API is one of the surrogates of ant colony optiriaa
algorithm. The mobile ad hoc network informatiorgigen

to this APl algorithm. This API algorithm uses this
information of all nodes and the links present etween
these nodes and traces out the feasible pathsweée the
source and destination pairs. As the nodes in MASEfe
mobile in nature, they are continuously changingirth
positions causing the link breakage and new linknttion
all the time. This behavior of mobility changes the
information provided to the API algorithm, and Alrds to
trace out all the available routing paths for thieanging
behavior.

Input to GA:

Genetic algorithm basically works with the largeaqtity of
input. With this input genetic algorithm forms itswvn
population which is nothing but the solution sp#aethe
given problem. In this project, the real coded @gene
algorithm is used. The output from the API is pdmd to
this RCGA, which further creates new routing pafimsn
these routes. These routing paths will leads tddhmation
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of population. From this population, by using diéet
genetic operators like crossover, mutation etct o#fgpring
are created which are again included in the pomaOut
of these solutions present in the solution thengibhed ones
are forwarded to the API algorithm again, so tha&l A
algorithm will not get stuck to the local optimachese of
its local solution space.

Input to GA-API:

GA-API algorithm is a combination of Genetic algbm
and API algorithm. The output from the API algoniths
provided to the GA-API algorithm for further imprewent.
The solutions are track out by GA-API which wasvided
by API algorithm. From these solutions the solutieimich
one is globally optimal is been selected as theniped
solution or the optimized path from source to dhegion.

Output Analysis:

The output given by the GA-API algorithm is an ogtied
path for routing in between the pairs of source and
destination. The output is analyzed with the hédldifferent
parameters. The parameters used for analysis ate &
end to end delay required for packet delivery, pack
delivery ratio in between the given source and idetbn
pair, bandwidth consumed while transferring packéts
amount of battery gets consumed during the comratioit.
By using all these measures it get decided thathenehe
route selected by GA-API algorithm is the optimuneaor
not.

5. CONCLUSIONS

In this paper, a new algorithm, called as GA-API is
proposed which is a combination of Genetic Algorith
along with API algorithm which is nothing but oné the
surrogate of Ant Colony Optimization algorithm. $hi
algorithm is proposed to solve global unconstrained
continuous optimization problems. By combining some
unique characteristics of two robust meta-heuristic
algorithms such as RCGA and API, the hybrid meta-
heuristic algorithm is proposed in this paper. GRIA
provides satisfactory or optimum solutions, withahuess
computational effort. This algorithm works well ftarge,
complex problems with greater dimensionality. GAIAP
gave near global solutions. But GA-API failed taodithe
global optimum solution in some cases like for the
optimization problems which are generally of small
dimensions.
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