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ABSTRACT

Thisarticledescribeshowartificialbeecolony(ABC)isapromisingmetaheuristicalgorithm,modeled
ontheintelligentforgingbehaviorofhoneybees.ABCtakesitsinspirationfromnaturalhoneybees.
InABCthecolonyofbees isgenerallyalienated into threegroupsnamelyscout,employedand
onlookerbeesthatparticipatesingettingoptimalfoodsources(solutions).Withanedgeoversimilar
metaheuristicalgorithmsinsolvingoptimizationproblemsABCsufferswithbadexploitation(local
search)capability,howeverexcelsinexploration(globalsearch)capability.Inordertobalanceboth
theaforesaidcapabilities,thisarticleembedsthelocalsearchstrategyinthebasicstructureofABC.
TheproposedschemeisnamedasLS-ABC.Theefficiencyoftheproposedschemehasbeentested
andsimulatedresultsarecomparedwithstate-of-artalgorithmsover12benchmarkfunctions.Also,
LS-ABChasbeenvalidatedtosolvecostoptimizationmodelofprojecttimeschedule.Thesimulated
resultsarecomparedwithstate-of-artalgorithms.
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1. INTROdUCTION

OptimizationproblemexistineverydomainmaybeScience,EngineeringorManagement.These
optimizationproblemsaregenerallysolvedbytraditionalornon-traditionalmethods,basedonthe
complexityoftheproblem.Traditionalmethodssuchasgradientsearchmethodsrequireaproblem
tobecontinuousandadifferentiablewhereasnon-traditionalmethodhardly requireanydomain
knowledgeoftheproblem.Thesemethodssimulatethebehaviorofnaturalspeciessuchasflockof
birds,schooloffishes,ants,bees,etc.,andinspiredbytheDarwintheoryof‘survivalofthefittest’
(NizarBanu&Andrews,2015;Hvattum,2015;Moghaddamet.al.,2017;Khari&Kumar,2017;
Dey,2017;Dey&Ashour,2017;Jagatheesanetal.,2017;Pantetal.,2017).Thebriefoverviewof
non-traditionalmethodscanbereferredfrom(Rajpurohitetal.,2017).Amongthesenon-traditional
methodsArtificialBeeColony(ABC)isrecentlyintroducedbyKaraboga(Karaboga,2005).ABC,due
tofewernumberofcontrolparametershasbeenwidelyappliedtosolvemanyapplications(Sharma
&Pant,2011;2013;Karabogaetal.,2014;Sharmaetal.,2014a,2014b,2015;Lietal.,2016;Mao
&Duan,2016;Khandelwaletal.,2016;Sharma&Pant,2017a,2017b,Maoetal.,2017;Anuar
etal.,2017).Butlikeothernon-traditionalmethods,ABCalsosufferswithaninherentlimitation
ofpoorexploitationcapability(Gaoetal.,2012).Thiscausestrappinginlocaloptimaandresults
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inslowconvergenceratewhiledealingwithmultimodalproblems.ABCisgoodatexploration.In
recentpastseveralresearchersmodifiedthestructureofbasicABC.Inthisstudy,boththeonlooker
phaseandtheemployedphaseofABChavebeenembeddedwithlocalsearchstrategytoovercome
theaforementionedlimitationofABC.Theproposedstrategyusestheinformationofbestindividual
inthecurrentpopulationtooriginatenewindividuals,whichassistinexploitingthelocalityofthe
bestsolutioninthecurrentpopulation.TheproposedvariantisnamedasLS-ABC(LocalSearch
basedABC).Theperformanceoftheproposalhasbeentestedover12benchmarkfunctions(Sharma
&Pant,2013)andacostoptimizationmodelofprojecttimeschedule(Klanšek&Pšunder,2010).

Thepaperisstructuredasfollows:Section2presentsabriefaboutABC;Section3describes
theproposalalongwithmotivation.ProblemdefinitionsarediscussedinSection4.Parametertuning
andresultsarediscussedinSection5.Section6concludesthepaperwithfuturescope.

2. ARTIFICIAL BEE COLONy

ArtificialBeeColonysimulatestheforagingprocessofnaturalhoneybees.ThebeecolonyinABC
hasbeendividedintothreegroupswhicharenamedasscout,employedandonlookerbees.Scout
bees’initiatessearchingoffoodsourcesrandomly,oncethefoodsourcesarefoundbyscoutbeesthey
becomeemployedbees.Theemployedbeesexploitthefoodsourcesaswellassharestheinformation
aboutfoodsources(qualityandquantity)totheonlookerbees(beesrestinginthehiveandwaiting
fortheinformationfromemployedbees)byperformingaspecificdancetermedas“waggle dance”.
TheABCalgorithmispresentedbelow:

2.1. Initialization of Random Food Sources
Thefoodsources(FS)orpopulationofsolutionsarerandomlygeneratedinthesearchspaceusing
followingEquation(1):

x lb rand ub lbij j j j� � � �� �� �0 1,  (1)

whereirepresentstheFSandjdenotesthejthdimension.lbandubaretheupperandlowerbounds
ofthesearchdomain.

2.2. Employed Bee Process
Thesearchequationinvolvedinthisphaseandalsoperformstheglobalsearchbyintroducingnew
foodsourcesVi=(vi1,vi2,…,viD)correspondingtoXi=(xi1,xi2,…,xiD)isdiscussedbelow:

v x rand x xij ij ij kj� � � �� �� �� �1 1,  (2)

wherekisrandomlychosenindexanddifferentfromi.Greedyselectionmechanismisperformedto
selectthepopulationtostoreinatrailvector.Theprobabilityoffoodsourcesbasedontheobjective
functionvalues(fi)areevaluatedusingEquation(3):
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