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ABSTRACT

Sensorcloudparadigmisatrendingareaformostoftheapplications.Itcollectstheinformationfrom
physicalsensorsandstoresitincloudservers,anditcanbeaccessedanywhere.Energyoptimization
isoneofthecrucialissuesinsensorcloudassensedinformationareunprocessedanddirectlysaved
intocloudservertherebyincreasingenergyconsumptionanddelaywhichleadstounbalancingin
thenetwork. In this paper, agent-based improvedneuro-fuzzyoptimization is proposed to avoid
transmissionofredundant informationintocloudalongwithloadbalancingamongallnodesfor
equalenergyconsumption.Theagentsworkonbehalfofnode,migratetoeachnodeinthecluster,
collect information,andsubmittoCHminimizingnodeenergyconsumption.Neuro-fuzzyalong
withweightsisusedtoimproveinformationaccuracyandreducingenergyconsumptiontoimprove
overallnetworklifetime.Resultshowsthatlessenergyisconsumedalongwithminimumdelayand
informationwithgreataccuracyissavedintocloudserver.
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INTROdUCTION

SensorcloudisanewtrendinthepresentscenariotoovercomefromthedrawbacksofWireless
SensorNetwork(WSN).TheissuesofWSNarenodedeployment,batteryenergy,bandwidth,routing,
QOS,robustness,storage,faultmechanismsandsecurityrequirements(Akyildiz,2002).Theenergy
consumptionisatrendingissueinWSNfrompastmanyyearsandstillmanyresearchersareworking
ondifferentscenariostocreateanoptimalsystemwhichconsumeslessenergyfortransmissionand
reception.MultipleresearchhasbeencarriedouttocreateenergyefficientWSN(Sulieman,2018;
Anastasi,2009;Jones,2001;Karaki,2004;Kumar,2009;Ehsan,2010;Tang,2010;Zaman,2016).
EnergyefficientWSNleadstoimprovednetworkefficiencyandnetworklifetime.

Ontheotherhand,cloudcomputingisanefficientinformationstorageparadigmwhichfacilitates
theenduserstoaccesstheinformationatanypointoftimeirrespectiveofwheretheyarelocated.Cloud
computingcanimprovethestorageandprocessingcapacitiesofWSNwithgreatextent.Hencethe
sensorcloudisusedtoimprovetheoverallsystemlikegatheringthedata,accessingtheinformation,
processingthedataandimportantlystoringthedata(Madria,2014;Alamri,2013),thisremovesthe
longtermenergyconsumptionissueofWSNandimproveitslifetime.Sensorcloudisauniquesensor
datastorage,visualizationandremotemanagementplatformthatsupportcloudcomputingtoafford



International Journal of Energy Optimization and Engineering
Volume 10 • Issue 1 • January-March 2021

17

datascalability,rapidvisualizationanduserprogrammableanalysis(Lan,2010).Thesensorcloudis
usedinwidevarietyofapplicationslike,healthmonitoring,environmentalmonitoring,transportation,
agriculture,militaryandindustrialmonitoring(Alamri,2013;Jit2010).

Loadbalancingisoneofthenetworkenergysavingtechniqueinsensorcloudwhereitdecides
whichnodetobeusedforproperloaddistributioninthenetwork.Theloadbalancingisrequiredto
enhancethenetworklifetimeandtomakeallthenodesoperableinthenetwork(Dumbrava,2010;
Zhang2009).Loadbalancingtechniquenotonlyconcentratesonallnodesbutitalsoconcentrates
onspecificnodeswhichplaysavitalroleinthenetwork.Theconsiderableparametersformeasuring
performanceefficiencyofloadbalancingarereliability,adaptability,faulttolerance,throughputand
waitingtime(Yana,2018).Commonlyloadbalancingalgorithmhasfivemajorcomponents,transfer
policy,selectionpolicy,locationpolicy,informationpolicyandloadestimationpolicyasdiscussedin
(Amar,2011).Thehighlightingfeaturesofloadbalancingare,reducedtaskwaitingtime,minimized
taskresponsetime,maximumutilizationofresourcesandthroughput,improvesreliability,stability
andallowsfurthermodificationifsystemprefersso(Manekar,2012).Theloadbalancingtechniques
arebroadlyclassifiedintotwotypes,staticloadbalancingtechniqueanddynamicloadbalancing
technique(Rajguru,2012).Thestaticloadbalancingreferscertainpredefinedinformationanddoes
notconsiderstatusofthesystem.Thedynamicloadbalancingontheothersideimprovesbetterload
distributionwithadditionalcommunicationandcomputationoverhead.Thestaticloadbalancing
furtherhasmanytechniquesnamely,roundrobinalgorithm,randomizedalgorithm,centralmanager
algorithmandthresholdalgorithm.Thedynamicloadbalancingtypesareantcolonyalgorithm,central
queuealgorithm,honeybeeforagingbehavior,localqueuealgorithm,leastconnectionalgorithmand
nearestneighbouralgorithm(Kushwaha,2015;Randles2010).

Optimizationisthetechniquetoselectthebestfromtheavailablealternatives.Inotherwords
optimizationcanbedefinedastheprocessoffindingthebestconditionforafunctionthatgives
desiredbenefitwithinminimumcost.Selectionofoptimizationdependsupontypeofproblem.Some
oftheproblemsareclassifiedas,existenceofconstraints,natureofequationsandadmissiblevalues
ofthedesignvariables.Energyoptimizationisoneoftheimportantconstraintsforloadbalancing
andprolongingthenetworklifetimeforgreatextent.Energyoptimizationtechniquescanbeused
forsingleaswellasmulti-dimensionaloptimizationproblemsandtheyvaryfordifferenttypesof
problemstatement.Thepopularoptimizationtechniquescategorizedasmathematicalprogramming,
stochastic process techniques, statistical methods and modern or nontraditional techniques. The
popularoptimizationtechniquesaregeneticalgorithm,simulatedannealing,antcolonyoptimization,
particleswarmoptimization,neuralnetwork(JoshuaThomasJ,2019;Kadan,A.B,2020),fuzzylogic
optimization(MitikuT,2020)andcombinationalNeuro-fuzzyoptimization(Sreenivas,2015;Lin,
2011;Zhiwei,2018).Neuralnetworkoffersadvantagessuchasadaptation,faulttolerance,learning
generalizationandparallelism.Theoutcomeofneuralnetwork isused to fine tunemembership
functionsoffuzzysystemsthatareemployedasdecisionmakingsystemsforcontrollingequipments.
Bothareclubbedsothatknowledgeisachievedusingneuralnetworkandperformancealongwith
accuracyisimprovedusingthefuzzyrules(Collotta,M,2014).Thesetwocombinationsimprovethe
energyoptimizationwithgreateffectwhichisnotachievableusingindividualoptimization.

Agentsareautonomous,selforganized,lightweight,goalorientedandactsindependentlywithout
humaninterventiontofulfilltheuser’sdesires.Thedefinitionofagentdiffersfromapplicationto
application.Theagentparadigmiswellsuitedfore-commerce,realtimemonitoring&processing,
communicationandnetworking(Brewington,1999;Wooldridge,2002).Agentscanalsobeused
forloadbalancingincloudcomputingandwirelesssensornetwork(Singh,2015).Agentsareof
twotypes,staticagentsandmobileagents.Staticagentsarestationaryagentsandtheydon’thave
themobilityfunctionality.Mobileagentshavetheabilitytomigratefromonepointtoanotherand
collecttherequiredinformation,finallycomebackfromwhereitisinitiatedwithinstipulatedtime.
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