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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



 

 

11 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/energy-efficient-clustering-using-modified-

multi-hop-clustering/243659

Related Content

Wireless Transport Layer Congestion Control Evaluation
Sanjay P. Ahujaand W. Russell Shore (2011). International Journal of Wireless

Networks and Broadband Technologies (pp. 71-81).

www.irma-international.org/article/wireless-transport-layer-congestion-control/62088

Security Assessment of Networks
Aftab Ahmad (2012). Wireless Technologies: Concepts, Methodologies, Tools and

Applications  (pp. 208-224).

www.irma-international.org/chapter/security-assessment-networks/58789

Overload Detection and Energy Conserving Routing Protocol for Underwater

Acoustic Communication
Manel Baba Ahmed (2022). International Journal of Wireless Networks and

Broadband Technologies (pp. 1-24).

www.irma-international.org/article/overload-detection-and-energy-conserving-routing-protocol-

for-underwater-acoustic-communication/304386

Prospect of Dynamic Metasurface Array Antenna System With Machine

Learning
Rupesh Kumar (2023). Metamaterial Technology and Intelligent Metasurfaces for

Wireless Communication Systems (pp. 64-81).

www.irma-international.org/chapter/prospect-of-dynamic-metasurface-array-antenna-system-

with-machine-learning/328943

A Binary Search Algorithm to Determine the Minimum Transmission Range

for Minimum Connected Dominating Set of a Threshold Size in Ad Hoc

Networks
Natarajan Meghanathan (2020). International Journal of Wireless Networks and

Broadband Technologies (pp. 1-16).

www.irma-international.org/article/a-binary-search-algorithm-to-determine-the-minimum-

transmission-range-for-minimum-connected-dominating-set-of-a-threshold-size-in-ad-hoc-

networks/257776

http://www.igi-global.com/article/energy-efficient-clustering-using-modified-multi-hop-clustering/243659
http://www.igi-global.com/article/energy-efficient-clustering-using-modified-multi-hop-clustering/243659
http://www.igi-global.com/article/energy-efficient-clustering-using-modified-multi-hop-clustering/243659
http://www.irma-international.org/article/wireless-transport-layer-congestion-control/62088
http://www.irma-international.org/chapter/security-assessment-networks/58789
http://www.irma-international.org/article/overload-detection-and-energy-conserving-routing-protocol-for-underwater-acoustic-communication/304386
http://www.irma-international.org/article/overload-detection-and-energy-conserving-routing-protocol-for-underwater-acoustic-communication/304386
http://www.irma-international.org/chapter/prospect-of-dynamic-metasurface-array-antenna-system-with-machine-learning/328943
http://www.irma-international.org/chapter/prospect-of-dynamic-metasurface-array-antenna-system-with-machine-learning/328943
http://www.irma-international.org/article/a-binary-search-algorithm-to-determine-the-minimum-transmission-range-for-minimum-connected-dominating-set-of-a-threshold-size-in-ad-hoc-networks/257776
http://www.irma-international.org/article/a-binary-search-algorithm-to-determine-the-minimum-transmission-range-for-minimum-connected-dominating-set-of-a-threshold-size-in-ad-hoc-networks/257776
http://www.irma-international.org/article/a-binary-search-algorithm-to-determine-the-minimum-transmission-range-for-minimum-connected-dominating-set-of-a-threshold-size-in-ad-hoc-networks/257776

