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ABSTRACT

Sensinganddataaggregationcapabilitiesofwirelesssensornetworks(WSNs)dependsonefficient
deploymentofsensornodes(SNs)inanarea.Inalargesurveillancespace,thereisaneedformore
SNs tocover importantcrucialeventsdespiteof theoptimumcoverage.Theauthorsproposean
event-basedefficientdeploymentalgorithm(EEDA)forrelocationofredundantsensorstotheevent
locationtoachievefullcoverage.Theydividethedeploymentregionintosmallsquarecells that
allowsindividualcellstobeefficientlymonitored,insteadofconsideringthewholescenarioasone
unit.EEDAensuresefficientcoverageoftheentiredeploymentregionandsensestheoccurrenceof
anystaticordynamiceventwithanoptimumnumberofsensors.EEDAwithsquarecellsperforms
betterthanexistinghexagoncellalgorithmby39%.EEDAisvalidatedbysimulationaswellasby
experimentalresults.
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1. INTRodUCTIoN

WSNsconsistofagroupofsensorsthatinteractwitheachothertoextractusefulinformationfrom
real timedatawheredatacanbeeitheranaturalphenomenonoraneventofuseful information
(Fellah,&Kaddour,2017).WSNstransmitthesenseddatatothesinkinanenergyefficientmanner
butsometimesthesinkislocatedfarawayfromthesensors,whichresultsinhighconsumptionof
sensorenergyindatatransmission.SincethesensorsinWSNhaveverylimitedenergy,thiskind
ofscenarioisnotdesirable.Inmanyscenarios,anintermediateclusterhead(CH)existsbetween
sensornodes(SNs)andsink(Kaushiket.al.,2019).ThepurposeoftheCHistocollectdatafromthe
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sensorsassignedtoitandtransmitthecollecteddatatothesink.Thisreducesenergyconsumption
ofthesensors,asCHscanbelocatednearthesink.

TheprimaryobjectiveofaWSNistoaccuratelydetectaneventbehaviorandtransmitittothe
sink(Ahmadet.al.,2013).ThiscollaborativebehaviorofSNsgivesitselfanedgeovertraditional
sensingwhereonlyafewpowerfulnodesaredistributedinanarea,whichcanleadtolossofdata
duetoinsufficientcoverage.Staticsensorsthathavefixedlocationsarecommonlyusedforsensing
aneventduetotheirlowcost;butstaticsensorshavesomedrawbacks.Staticsensorscan’tbeused
inlargeareasduetoitslimitedrangeofoperationfordetectinganeventandaccuratetrackingofan
eventinlargearearequiresnumerousstaticsensorswhichincreasesthecostofaWSNexponentially.
Inadditiontothis,deploymentofstaticsensorsisoftendifficultinunknownandhostileregionssuch
astoxicanddisaster-hitareaswherethemanualeffortofdeployingthesensorswillbetoocostly.
OnewaytodeploytheSNsinsuchareasistoairdropthesensorsusingeitheraUAVorairdrone,
whichdecreasesmanualeffortbyhumansandalsosavestime.However,thistechniquehasitsflaw
astheactuallandingpositionsofthesensorscannotbecontrolledduetowindflowandobstructions
suchastreesandbuildings,whichcanleadtounevencoverageofthenetwork,resultinginlossof
informationduetoinefficientcoverageoftheregionofinterest(Howardet.al.,2002;Paradiso&
Starner,2005;Krishnaet.al.,2004).

Toovercometheissueofstaticsensors,weaimtohaveSNswithmobileplatformsforefficient
deploymentandevent tracking.MobilityhelpsSNs toself-configureandadaptaccording to the
scenarioandmovetowardstheeventofinteresttocoveralargeareaespeciallywhensensorsare
limitedandeventsaredynamicwhoselocationsvarywithtime.Sensormobilityallowsmoresensors
toreachtheeventofinterest.

Theproposedalgorithmiscapableofdetectingbothstaticanddynamicevents.Staticevents
aretheeventswhichareknowntooccuronlyataparticularlocationandwhosedynamicsdoesn’t
varywithtime.Itisrelativelyeasytomonitorthestaticeventsbecauseofknowneventdynamics.
Dynamiceventsdon’thaveafixedlocationandtheirpositionvarywithtime.Since,theseeventsare
randominnatureandcanoccuratanycellinthescenario,itisveryimportanttomonitortheseevents
withsufficientaccuracyandresolution.Toimprovetheaccuracyandcoverageofdynamiceventswe
haveusedmobilesensornodes,whichgivebettercoverageinthescenariobecauseoftheirdynamic
locationandabilitytoreachmultiplepointsinthedeploymentregion.Weensurethataminimum
numberofmobilesensornodessensetheeventandextractusefulinformation.Ourcontributionsto
thepaperarefollowing:

• Paperpresentsanefficientdeploymentalgorithmthatdividesadeploymentregionintomultiple
squarecells.Divisionofasensorfieldintomultiplesquarecellsnotonlyimprovesthecoverage
capabilitiesoftheSNsbutalsosavesWSNmemorysincethememoryrequirementforstoring
informationoftheendcoordinatesofthesquarecellscenarioismuchlessincomparisontothe
hexagoncellscenario.ASignificantsavingofmemoryalsodecreasesthecostofWSN;

• Paperproposesaframeworkthattracksandsenseanyrandomlygeneratedstaticordynamicevent
inthedeploymentregionwithoptimumnumberofsensors.Ourapproachenablestheredundant
sensorstomovenearaneventwithshortestpossibletimeanddistance.Proposedworkconsumes
(2*(√3-√2))timeslessenergyinsensormovementascomparedtopastalgorithms;

• Theproposedalgorithmisvalidatedbybothsimulationandhardwareexperiments,whichproves
itsutilityforthereal-timeapplications.

Restofthepaperisorganizedasfollows.Aliteraturereviewoftherecentresearchinthisfield
ispresentedinSection2.ProblemformulationispresentedinSection3.Theproposedalgorithmis
presentedinSection4.Hardwareandsimulationresultsandtheircomparisonwiththeexistingwork
ispresentedinSections5and6.WeconcludeourworkinSection7.
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