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ABSTRACT

Opportunisticrouting(OR)isanemergingandpromisingdatacommunicationprotocolinwireless
sensornetworks(WSNs).TheORbecomesmoreimportantwhentheroutingofdataisBigData(BD)
generatedfrommultidimensionaldistributedsensorsnodes.ThecentralideabehindORisoverhearing
andcoordinationbetweenrelaynodesintheforwarderslistandmanagementofmultidimensional
BD.Itusesthesalientbroadcastfeatureofthewirelessmediumforachievingadvancedreliability
andmaximizingthecommunicationrange.ThisarticlepresentsthebasicconceptsofWSN,reviews
different OR protocols, and describes the use of different machine learning (ML) techniques in
routingBD.CurrentissuesandchallengesassociatedwithWSNingeneralandORinparticularare
alsopresentedinthisarticle.
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INTRODUCTION

TheWSNarethenetworkswherethenecessityoflowinformationrateandlowpoweradvancements
for a sensor node play a very pivotal role. The WSN are initially spurred by the battlefield
surveillancebutwiththesteadyprogressionoftechnologiesinthedomainofWSN,theirextension
andutilizationhavebeencutting-edgeinthefieldofMonitoringofIndustrialProcesses,Structural
HealthMonitoring,etc.(Alsheikh,Lin,Niyato,&Tan,2014).AWSNcharacteristicallycomprised
of fourbasicconstituents i.e. i) anarrangementofdistributedor localized sensors (nodes), ii) a
communicatingnetwork,iii)aprincipalpointofinformationgatheringandiv)asetofcomputing
resourcesatthecentralpoint(Sohraby,Minoli,&Znati,2007).Beingapplicationfocussedisone
of thehighlightsofWSN.Figure1representsdifferentcomponentsofasensornodealongwith
uniquecharacteristicsofeachcomponent.WSNnodessenddatafromonenodetoanothersothat
theobserveddatareachesitsdestination.Thesensornodesdeployedoverlargeareageneratesthe
multidimensionalhugedatacontinuouslythatultimatelytakestheshapeofBigData.Theprocess
offindingsuitablepathforsendingbigdatafromsourcenodetodestinationnodeiscalledrouting.
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RoutingofbigdatainconstrainedWSNisverychallengingduetotheinherentcharacteristicsthat
distinguishthesenetworksfromtraditionalnetworkslikemobileAdhocnetworksorcellularnetworks.
Alltheoperationsperformedbythesensornodesinthenetworki.e.acquisitionofmultidimensional
data,communication(routing)andprocessinghave its tollon theenergy.Themaximumbattery
powerisexhaustedduringthetransmissionorcommunicationoperationofbigdata.InWSN,itisthe
routingoperationwhichdemandsmaximumconsumptionofresources(Ben,Rajoua,&Ridha,2018).

Theproblemofenergyconsumptioninroutingbigdatafromsourcetodestinationismanaged
withtheuseofaspecialtypeofroutingprotocolknownastheOpportunisticRoutingProtocol.The
OpportunisticRouting(OR)isalsoknownasanypathrouting.Ithasgainedhugeimportanceinthe
recentyearsofresearchinWSN(Hsu,Liu,&Seah,2011).InOR,bestopportunitieswillbesearched
tocommunicatethedatapacketsfromsourcetotarget(ShrutiPandey,2017)bytakingbroadcast
featureofthewirelessmediumintoaccount.TheORprotocolsproposedrecentlyarestillstruggling
withissuespertainingtoenergyefficiencyandreliabledeliveryofdatapackets.

ThedevelopmentofmodelsandalgorithmsispossiblewithoneoftheapplicationsofArtifical
Intelligencesothatsystemslearndifferentrules(Jesus,Casimiro,&Oliveira,2017).Intherecentpast,
machinelearningtechniqueshaveseensignificantapplicationinresolvingnetwork-basedchallenges
(i.e.routing,security,etc.)andapplication-orientedproblems(QoS).

BACKGROUND

WSNoffersvarioussolutionstodifferentapplicationsinreallife.TheuseofWSNanddesignare
applicationspecific.ThissectionoutlinestheroutingprotocolinWSNandcomparativestudyof
opportunisticroutingprotocolinWSN,specificallymachinelearningbasedroutingprotocolsfor
WSN.AsweknowthattheWSNisenergyconstraintnetwork,therearesomemethods(Yan,Zhou,&
Ding,2016)whichcanbeappliedinordertosavetheenergyofthesensornetwork.Energy-efficient
routingwhichdealswithfindingtheroutesfordatacommunicationfromsourcetodestinationthe
mostimportantmethodforenergyissaving.Therefore,itbecomespertinentthatanenergy-efficient
opportunisticroutingprotocolmaybedesignedthatcanhelpinbalancingtheenergyconsumption
amongdifferentnodesintheWSN.Consequently,theprotocolwhichisusedforroutingpackets
containingthemultidimensionaldatafromthesourcenodetothedestinationnodemustbedynamic
innature,sothatitcanaccommodatethechangingorversatilenatureoftheWSN.

Figure 1. Sensor node and its components (Devi, Shivaraj, & Manjula, 2014)
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