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ABSTRACT

Inrecentyears,WSNhasbeenwidelyusedforbuildingthedecisionsupportsystem(DSS)forsolving
thereal-worldproblem.Moreover,outofseveralfields,oneoftheinterestingfieldsthatrequiresDSS
isthemonitoringofagricultureenvironment.Nowadays,monitoringanagriculturalenvironmenthas
becomeoneoftheessentialfields.IoThasbeenoneoftheeminenttechnologiesinrecentyearsand
WSNmodelhasplayedtheparallelroleintoit.Thesesensorshavealimitedpowersupplyandthis
affectstheefficiencyofthealgorithm.Inthepast,severalmethodshavebeenproposedforefficient
clustering,however,thesemethodsfailtoprovidesatisfactoryaccuracy.Hence,thisarticleproposes
anenergyefficientmethodologynamedmodifiedmulti-hopclustering(MMHC).Thismethodology
takesthreesteps.Thefirststepisassemblingthenodeswherethenodesareassembled,thesecond
stepcouplesthenodes,andthethirdstepdetectstheredundantnodesanddiscardthem.Themain
advantageofMMHCisthatitcanselectmultipleredundantnodesatonetimeanddiscard,andthis
makesthealgorithmmorefastandefficient.Moreover,inordertoevaluatethealgorithmseveral
parametershavebeenconsidered,suchasenergyconsumption,numberoffailednodes,numberof
activenodes,andcommunicationoverhead.
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1 INTRodUCTIoN

India has been always considered as the agricultural-oriented country;70% of people in India is
independentontheagriculture.Moreover,inrecentdaysvarioustechnologyisadoptedforfarming
andefficientagricultureenvironment,thesetechnologiesfocusonthecollectingtheenvironmental
factordataandthishelpsinreducingthemanualwork(Fernandoetal.,2016).

In recent years, the term IoT has been widely popular in the network technology, IoT is a
technologythathelpsinintegratingthethingsandnetworktoconnect,interactandexchangethe
dataaswell.IoThelpsinextendingtheinternetconnectivitythatexistbeyondtheSD(Standard
Devices)suchastablets,smartphoneslaptopsetc.WhenembeddedwiththeIOTtechnologythese
standarddevicescaneasilyinteractandcommunicateovertheinternethenceintermsitcanalso
becontrolledaswellasMonitored(Prathibhaetal.,2017).Meanwhile,IoThasplayedoneofthe
prominentrolesinagricultureinordertoempowerfarmers,thisisdonebyusingtheautomation
technologiesanddecisiontools(Lazarescu2013;Nukalaetal.,2016).RecentstudiesinIoThasmore
focusedontheconstraintsaswellaschallengesforthelarge-scalepilotsingivenagricultureand
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foodsector,otherissuedthatarediscussedsuchasdatagovernance,privacyandsecurity.However,
thecommunicationtechnologywasonlylimitedtotheconventionalmethodthatappliesthelowbit
rangecommunicationtechnologies.

Figure1depictsatypicaldiagramofIoT.AtfirstthegivenWSNsensesthedataandsenseddata
issenttotheBS(BaseStationorSink).LaterthedataissenttotheIoTCloudandwhenevertheuser
requeststhedataisretrievedoritcanberetrievedbyusingtheautomateapplication.

InrecentyearsWSN(WirelessSensorNetwork)iswidelyusedforthefoodproductionandsmart
agriculturewithmorefocusedontheprecisionagriculture,environmentalmonitoring(Quesadaetal.,
2014).MainpropertiesofWSNisthatitisself-configure,self-diagnosisself-healandself-organize,
thispropertiesofWSNhasmadeitobviousforthefoodindustryandsmartagriculture.Ingenerals
WSNsarenothingbuttheintegrationofpowersources,microcontrollers,sensors,andRFT(Radio
FrequencyTransceiver).Moreover,IOTiscapableofintegratingseveraltechnologiessuchasRFI
(RadioFrequencyIdentification),WSN,CloudComputing,middlewaresystem.

Moreover,sensornetworkisusedforthevariousapplicationsanddaybyday,theimplementation
intheagriculturalenvironmenthasbeenincreased.Inagriculture,themainapplicationistomonitor
thecropsinordertodetecttheenvironmentalconditions;thisplaysanessentialroleincultivation
(Kassim&Harun2016).Wirelesssensingnetworkhelpsinreducingthedatacollectionandthetime
requiredtomonitortheagricultureenvironment.

However,therearefewconstraintsinapplyingtheIoT–WSNbasedtechnologyintheagriculture
field,constraintssuchasbatteryoftheWSNhasthelimitedamountofenergyandithashugeimpact
on theWSN lifetime.Apart frombattery life, several constraints such as communication range,
Communicationbandwidth,andthisissuecanbesolvedusingtheclusteringprocess.Clusteringis
theprocessofgatheringtheseveralnodestotheclustersandtheseclustershaveclusterhead,the
clusteringmethodisusedinwirelesssensingnetworkinordertoutilizetheenergy.Severalclustering
algorithmshavebeenproposedinordertoprovideanefficientmodel.

Hence,thebasicaswellascriticalchallengeinWSNistodesignanddeveloptheenergyefficient
modelthatcanbeefficientaswellascosteffective(Naruephiphat&Charnsripinyo2009).Inorder
toachievetheefficientmodelseveralprotocol,whichisdiscussedinthenextsection,isproposed.
However, theseprotocols lacktheefficiency.In thispaperwehaveproposedanenergyefficient

Figure 1. Typical IoT architecture
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