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ABSTRACT

Italwayshelps todetermineoptimalsolutionsforstochasticproblems therebymaintaininggood
balancebetween itskeyelements.Nature-inspiredalgorithmsaremeta-heuristics thatmimic the
naturalactivitiesforsolvingoptimizationissuesintheeraofcomputation.Inthepastdecades,several
researchworkshavebeenpresentedforoptimizationespeciallyinthefieldofdatamining.Thispaper
addressestheimplementationofbio-inspiredoptimizationtechniquesformachinelearning-based
dataminingclassificationbyfourdifferentoptimizationalgorithms.Thestochasticproblemsare
overcomebytrainingtheneuralnetworkmodelwithtechniquessuchasbarnaclesmating,blackwidow
optimization,cuckooalgorithm,andelephantherdoptimization.Theexperimentsareperformedon
fivedifferentdatasets,andtheoutcomesarecomparedwithexistingmethodswithrespecttoruntime,
meansquareerror,andclassificationrate.Fromtheexperimentalanalysis,theproposedbio-inspired
optimizationalgorithmsarefoundtobeeffectiveforclassificationwithneuralnetworktraining.
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INTRODUCTION

Natureisobviouslyaperfectexampleforoptimizationsinceitinevitablyfindsanoptimalwayto
solvecomplexrelationshipsamonglivingcreaturesrangingfrommicroorganismstofullyfledged
humansincludingecosystembalancing,diversitymaintenance,climateadaptationandsoon.Although
theconceptbehindnatureissimple,theoutcomesareremarkableandunbelievable.Natureisalso
thebestteacheranditspoliciesandcapabilitiesarehugethatresearchersareevenmimickingthe
behaviorofnatureintheirtechnology(Binitha&Sathya,2012).Numerousoptimizationalgorithms
arehenceforthdevelopedfromthebehaviorofsomeanimalsorinsectsinnaturelikeantcolonies,
beesswarm,andsoon.Thisisbecausethebiologicalactivitiesofbirdsandanimalsareresponsible
forspecificrolesbothindividuallyandasagroup,toachieveaspecifictaskintheirdailyroutine
or lifetime. Accordingly, they have received the attention of data analysers to resolve numerous
difficultiesinscienceandengineeringsector(Darwish,2018).Bio-inspiredoptimizationhasbeen
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emergingasaneweraincomputationthatsupportshugevarietyofapplicationscoveringalmostall
fieldslikerobotics,security,networks,medicine,datamining,controllers,powerdevices,production
unitsandsoon.Moreover,theimprovementsmadeinthesealgorithmsarefullyinspiredfromthe
entirebehaviorofnaturalactivities.Theseinspirationsexperiencedfromnaturepossessthecapability
todefineandresolvecomplexprocesseswithinherentlyeffectiveinitialfeaturesandstrategiesin
additiontolittleornoknowledgeaboutsearchdomain.

Theuseofbio-inspiredoptimizationinthefieldofdataminingisincreasingday-by-day.Data
miningistermedastheprocessofextractingvaluableinformationfromadatabaseordatasetand
developingapracticethatcanbeeffectivelyappliedtoidentifythestructureofdata.It isoneof
the fastest growing research areas in the information field nowadays because of the widespread
accessibilityofexcessamountofdataandtheimportancetoconvertthosedatatovaluableinformation
(Hanetal.,2011).Dataminingmethodshavebeenrecognizedasoneofthemostsuitablemeansto
extractusefulinformationfromhugedatabasesinknowledgediscoverydataprocess.Theextracteddata
canbeutilizedforwiderangeofapplicationsincludingpredictivemodelling,operationoptimization,
faultdetectionanddiagnosis,classificationandsoon(Zhaoetal.,2020).Ofthese,classification
is commonlyused inmany fields to classify a largedataset intopredefined classes, labelledby
differentattributes(Fayyadetal.,1996).Forexample,classificationisappliedinmedical image
diagnosistopredictthestatusofapatientwhetherhe/sheisillornormal.However,classification
mainlyuseslabelleddatafordevelopingitsmodeltotraintheclassifier.Thatis,everyobjectofthe
labelleddatasettakenfortraininghasbeenassignedtoexactlyoneindividualclass,whichreferstoa
particularattributetermedasclassattribute.Themodelsthataredesignedbasedonthisconsideration
canbeappliedtoclassifynewdatasets(withoutanyclasslabelattributes),extractrelevantpieceof
information,predictfuturetrends,validpatterns,etc.

Ontheotherhand,thereexistsanumberofmachinelearningmodelsfordataclassificationwhere
someareskilledinspecifickindsofdomainanddata(Mastrogiannisetal.,2009).Thus,machine
learningissaidtobetheheartofdataminingasitsupportsvastamountofdataprocessinganddata
managementtasks(e.g.,organizing,filtering,visualizationandsoon).Themostfrequentlyavailable
classificationmodelsinmachinelearningaredecisiontrees,associationrules,k-nearestneighborsand
artificialneuralnetworks(ANN).ANNisacompositemodellingstrategythatmimicstheactivities
ofhumanneuronsfordataclassification.Furthermore,itisconsistedofsimpleaswellasequivalent
functionalinterconnectedunits(artificialneurons)thatformsanetworktypicallycalledasneural
network.Theactionsperformedbytheseunitsattaintheclassificationorpredictionofoneormore
requiredtasksgivenasinput(Michelakosetal.,2011).Theclassificationorpredictionaccuracy
dependsupon thesizeofattributes selected for thepurposeofclassification.However,attribute
selectionisahardcombinatorialprobleminsomeapplicationsthatcontainmediumtolargescale
attributesinthedatasets.Therefore,thischallengenecessitatestheneedofdevelopinganeffective
heuristic solution that enhance the classification accuracy with optimal attributes and manages
thecomputationcomplexityaswell.Thismotivatesthedevelopmentofbio-inspiredoptimization
algorithmsformachinelearningbaseddataclassification.

Several bio-inspired algorithms for optimization are presented by numerous researchers all
overtheworld.Forinstance,AntColonyOptimization(ACO)mimicsthefoodsearchingroleof
antcolonies(Parpinellietal.,2002),ArtificialBeeColonyalgorithmimitatesthecooperativeact
ofbeecolonies(Karaboga,2005),GreyWolfOptimizer(GWO)emulatesthesocialguidanceand
hunting skillofgreywolves (Cuevaset al.,2015;Emaryet al.,2016), theKrillHerd technique
simulatesthematingprocessoffireflyinsects(Gandomi&Alavi,2012;Yang,2010),ParticleSwarm
Optimization(PSO)mimicsthebiologicalbehaviorofbirdflockingandfishschooling(Kennedy&
Eberhart,1995),WhaleOptimizationAlgorithm(WOA)followstheactivitiesofhumpbackwhales
(Mirjalili&Lewis,2016;Songetal.,2015),SocialSpiderOptimizationAlgorithmisinspiredfrom
thenatureofspiders(Yazdani&Jolai,2016),LionOptimizationAlgorithmimaginestheactionsof
lionsandtheirco-operationcharacteristics(Karaboga,2005)andsoon.Inmathematicalmodelling,



 

 

23 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/comparative-analysis-of-bio-inspired-

optimization-algorithms-in-neural-network-based-data-

mining-classification/284061

Related Content

Compensation of Voltage Sags with Phase-Jumps through DVR with

Minimum VA Rating Using PSO based ANFIS Controller
Anil Kumar Ramakuru, Siva G. Kumar, Kalyan B. Kumarand Mahesh K. Mishra

(2012). Innovations and Developments of Swarm Intelligence Applications (pp. 133-

147).

www.irma-international.org/chapter/compensation-voltage-sags-phase-jumps/65810

Transmission Expansion Planning by using DC and AC Models and Particle

Swarm Optimization
Santiago P. Torres, Carlos A. Castroand Marcos J. Rider (2013). Swarm Intelligence

for Electric and Electronic Engineering (pp. 260-284).

www.irma-international.org/chapter/transmission-expansion-planning-using-models/72832

Collective Animal Behaviour Based Optimization Algorithm for IIR System

Identification Problem
P. Upadhyay, R. Kar, D. Mandaland S. P. Ghoshal (2014). International Journal of

Swarm Intelligence Research (pp. 1-35).

www.irma-international.org/article/collective-animal-behaviour-based-optimization-algorithm-for-

iir-system-identification-problem/113342

An Adaptive Intrusion Detection Scheme for Cloud Computing
Nurudeen Mahmud Ibrahimand Anazida Zainal (2019). International Journal of

Swarm Intelligence Research (pp. 53-70).

www.irma-international.org/article/an-adaptive-intrusion-detection-scheme-for-cloud-

computing/234699

http://www.igi-global.com/article/comparative-analysis-of-bio-inspired-optimization-algorithms-in-neural-network-based-data-mining-classification/284061
http://www.igi-global.com/article/comparative-analysis-of-bio-inspired-optimization-algorithms-in-neural-network-based-data-mining-classification/284061
http://www.igi-global.com/article/comparative-analysis-of-bio-inspired-optimization-algorithms-in-neural-network-based-data-mining-classification/284061
http://www.igi-global.com/article/comparative-analysis-of-bio-inspired-optimization-algorithms-in-neural-network-based-data-mining-classification/284061
http://www.irma-international.org/chapter/compensation-voltage-sags-phase-jumps/65810
http://www.irma-international.org/chapter/transmission-expansion-planning-using-models/72832
http://www.irma-international.org/article/collective-animal-behaviour-based-optimization-algorithm-for-iir-system-identification-problem/113342
http://www.irma-international.org/article/collective-animal-behaviour-based-optimization-algorithm-for-iir-system-identification-problem/113342
http://www.irma-international.org/article/an-adaptive-intrusion-detection-scheme-for-cloud-computing/234699
http://www.irma-international.org/article/an-adaptive-intrusion-detection-scheme-for-cloud-computing/234699


CSMA: Context-Based, Service-Oriented Modeling and Analysis Method for

Modern Enterprise Applications
Khouloud Boukadi, Lucien Vincent, Chirine Ghediraand Zakaria  Maamar (2012).

Intelligent and Knowledge-Based Computing for Business and Organizational

Advancements (pp. 90-117).

www.irma-international.org/chapter/csma-context-based-service-oriented/65789

http://www.irma-international.org/chapter/csma-context-based-service-oriented/65789

