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ABSTRACT

Thisarticledescribeshowinspiredbythenaturalprocessofevolutioningeneticalgorithms,memetic
algorithms(MAs)areacategoryofculturalevolutionphenomenon.TheveryconceptofMAhas
beendiscussed in the last fewyears and is addingnewerdimensions toMAand computational
skillsofalgorithms.Therearemanyoptimizationalgorithmswhichfullyexploittheproblemunder
consideration.Thisarticlepresentsaheuristicapproachforanimprovisedalgorithmwhichtakes
intoconsiderationvariousoptimizationparametersinisolationandtriestointegratetheself-learning
techniqueofMA.AgeneralstructureofMAaccordingtothisarticleshouldbeperfectlyin-line
withbrainactivitieswhichareneurotically testedandgivenmaximumemphasison localsearch
and context-based predictive approaches rather than mathematically computing every event and
takingorpickingsolutionsbasedonresultsofcertainformula.Thisarticlegoesonestepbeyondthe
conventionalsetofthevarietyofproblemdomains,rangingfromdiscreteoptimization,continuous
optimization,constrainedoptimizationandmultiobjectiveoptimizationinwhichMAshavebeen
successfully implemented. These optimization techniques must be processed using outcomes of
predictiveoptimizationandusingamethodofeliminationtomakethesearchsetsmallerandsmaller
asweprogressdeeperintothesearch.Thereisascarcityofliteratureandalsolackofavailabilityof
comprehensivereviewsonMAs.Theproposedtechniqueisabetterapproachforsolvingcombinatorial
optimizationproblems.Thisarticlegivesanoverviewofvariousdomainsandproblemtypesinwhich
MAcanbeused.Apartfromthis,theproblemofcharacterrecognitionusingpredictiveoptimization
andimplementationofeliminationtheoryMAisdiscussed.
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INTROdUCTION

Evolutionary algorithms (EAs) were introduced by various researchers in the later part of 1960
(Fogel et al., 1996; Holland, 1975; Rechenberg, 1973). Memetic algorithms the term coined by
PabloMoscato(Moscato,1989),actuallycoversabroadrangeofmetaheuristics.Itstartedtodenote
afamilyofmeta-heuristicsthattriedtobringtogetherconceptsfromtightlyseparatedatthattime
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familiessuchasEAsandSimulatedAnnealing(SAs)(Kirkpatricketal.,1983).Theydeviatefrom
thetraditionalEvolutionaryapproachesastheyexploreallavailableknowledgeabouttheproblem
underconsideration.MAsaregaininghugesuccessingivingpracticalsolutionsinvarietyofproblem
domainsspecificallyOptimizationproblems.

ThehistoryofMAhasitsoriginassociatedwiththeterm‘meme’coinedbyRichardDawkins
(Dawkins,1976)wherehedefines‘meme’isapartofculturalevolutionwhichmimicsagenein
geneticevolution.But,asissaid,therearetwosidestoeverycoin,therearecertainpointswhere
sometechniquesofhardcoremathematicsdohelp.Inabooktitled“WhereDarvinGoesWrong”
2010bookbycognitivescientistMassimoPiattelli-Palmarini,andJerryFodordiscussescertainkey
issueinEA.AccordingtotheoriginalconceptofMA,memesinformofinformationpacketsare
passedfromonehumanbraintoanotherwhereintheycanbemodifiedbeforepassingon.Examples
ofmemegivenbyRichardDawkinsare“tunes,ideas,catch-phrases,clothesfashions,waysofmaking
potsorofbuildingarches”.Anotherexampleofitcanbethestorieswetelltoourchildrenwhich
wehaveheardfromourparentswhichtheyhaveheardfromtheirparentsandsoon.Thecontents
canbemodifiedfromgenerationtogenerationandalso,theycanbemodifiedforbetter.Genesare
propagatedastheyareinheritedfromaparenttochildwhichisnotthecasewithmemes.Memes
inculcateaprocessoflifetimelearning.Asanexample,thephilosophyofYogaistransmittedfrom
generationstogenerations.Whenapersonlearnsit,itbecomeslifetimelearning.Apersoncanalso
enhancetheprocessforbetterandsomeconceptswhicharenotthatinterestingtothatpersoncan
fadeaway.Memeticistsarguethatthememesmostbeneficialtotheirhostswillnotnecessarilythrive,
rather,thosememesthatreplicatethemosteffectivelypropagate.Thisiswherethereisascopeof
introducingsomemathematics.Toimprovememelocally, justasself-learningandobservational
skillsarerequired,somemathematicalskillstooaremostessential.Basedoncomputationalskill
only,thememecanevolveoritmaygoabsolutelywrong.Forexample,afterobservingfashionand
withoutanalyzingitincontextwithculture,weather,geographicandatmosphericconditionsand
culturalvalues,theevolutionofmemecouldgoabsolutelywrong.Hencethereisastrongneedto
provideboundedmultidimensionalintegratedderivativeoutliningtoevolutiontechniqueinframe
ofpredictiveoptimizationandmethodofelimination.

Background
Inthelanguageofcomputerscience,theterm,metaheuristic,canbedefinedahigh-levelmechanismto
find,produceoridentifyasearchalgorithmwhichmaygenerateacandidatesolutiontoanoptimization
problem.Theproblemunderconsiderationcanhaveincompleteinformation.Advancementsinthis
areacanbefoundin(Dey&Ashour,2017;Dey,2018).Theinformationsharingmechanisminparticle
swarmoptimization,PSOorMemeticLogicissignificantlydifferentfromGeneticAlgorithm,(GA).
PSOdon’thavegeneticoperatorslikecrossoverandmutation,particlesupdatethemselveswiththe
internalvelocityandtheyalsohavememorywhichisimportanttothealgorithm,etc.Experimental
resultsshowthatPSOhasadvantagesoverGAonthoseaspectsandispreferredoverGAwhentimeis
alimitingfactor.Particleswarmoptimization(PSO)isalsoaniterative,population-basedoptimization
(Chatterjeeetal.,2017;Jagatheesanetal.,2017;Kamaletal.,2017;Jagatheesanetal.,2016).PSO
isusedtosolvemanymachine-relatedcomplexproblemswherehighdegreeofaccuracyisexpected
withminimalcomputationaltime(Chakrabortyetal.,2013;Chatterjeeetal.,2017;Chatterjeeetal.,
2017a;Chatterjeeetal.,2017b).Butthecharacterrecognitionproblemhasadifferentdimension.
Herewecanadoptapredictiveapproachusingeliminationtheoryastheexpectednthcharacterafter
initialn-1charactersbecomepredictive.Henceauthorsfeelthatmemeticapproachisrelativelybetter
choiceoverPSOblendedwithpredictiveoptimization.MostoftenMAsarecomparedwithGAs.A
geneticalgorithm(GA)isasearchmechanismthatimitatestheprocessofnaturalevolution.Genetic
algorithmsbelongtothelargerclassofEAs.Thisisgenerallyusedtosolveoptimizationandsearch
problemswhichgeneratesolutionstooptimizationproblemsusingtechniquesinspiredbynatural
evolution,suchasinheritance,mutation,selection,andcrossover(Banzhafetal.,1998).Memetic
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