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ABSTRACT

Localizationproblemhasgainedasignificantattentioninthefieldofwirelesssensornetworksinorder
tosupportlocation-basedservicesorinformationsuchassupportinggeographicroutingprotocols,
trackingevents,targets,andprovidingsecurityprotectiontechniques.AnumberofvariantsofDV-
Hop-basedlocalizationalgorithmshavebeenproposedandtheirperformanceismeasuredinterms
oflocalizationerror.Inallthesealgorithms,whiledeterminingthelocationofanon-anchornode,
alltheanchornodesaretakenintoconsideration.However,ifonlytheanchorsclosetothenodeare
considered,itwillbepossibletoreducethelocalizationerrorsignificantly.Thispaperexploresthe
effectofthecloseanchorsintheperformanceoftheDV-Hop-basedlocalizationalgorithmsandan
improvementisproposedbyconsideringonlytheclosestanchors.Thesimulationresultsshowthat
consideringclosestanchorsforestimationofthelocationreduceslocalizationerrorsignificantlyas
comparedtoconsideringalltheanchors.
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1. INTRODUCTION

Wirelesssensornetwork(WSN)isawirelessnetworkthatconsistsoflow-priced,lessenergytiny
nodescalledsensorsalongwithacentralservercalledbasestation.Thesensornodesexaminethe
eventandsendtheeventinformationtotheBasestationviamulti-hopcommunication(Liu,Nayak,
&Stojmenovic,2010).Inlocation-basedapplications,locationinformationofsensornodethathas
detectedtheeventisalsosignificantalongwitheventinformation.Thus,Localization,awaytofind
thelocationofasensornode,isaveryimportantproblem.

Withrespecttothehardwarerequiredforcomputingthecoordinatesofthenode,thelocalization
algorithms can be divided into two categories: range-based and range-free (He, Huang, Blum,
Stankovic,&Abdelzaher,2003).Range-basedneedexpensiveequipmentstofinddistanceestimates
orangleestimatesbetweennodes(Kunz&Tatham,2012).Range-freealgorithmsderivelocation
informationusingapproximatedistanceestimatesbetweennodes(Panwar&Kumar,2012;Niculescu
&Nath,2003;

Zhang,Ji,&Shan,2012).Thesealgorithmsestimatethelocationbyusingapproximatedistances
fromanchornodes(Song&Tam,2015).Hereasensornodewhichknowsitslocationiscalledanchor
nodeandsensornodewhichdoesnotknowitslocationiscallednon-anchornode(Alrajeh,Bashir,
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&Shams,2013;Nagpal,Shrobe,&Bachrach,2003;Bahl&Padmanabhan,2000).Duetohardware
limitations,range-freealgorithmslikeDV-Hop(Niculescu&Nath,2003)achievecosteffectiveness
buthavelowlocalizationaccuracy(Tomic&Mezei,2016).Theanchornodesplayanimportantrole
indecidingthelocationofnon-anchornodesinrange-freealgorithms.Intheserange-freealgorithms,
normallyall theanchorsinthenetworkarerequiredtodeterminethelocationofthenon-anchor
node.Butratherthanconsideringallanchornodes,ifonlyafewnearanchorsareconsideredthenit
iseasiertolocateanodewithbetterprecision.Thusitismoresignificanttostudytheinfluenceof
nearanchorsonDV-Hopbasedalgorithmstoimprovetheirlocalizationaccuracy.

Inthispaper,mostoftheknownDV-Hopbasedalgorithmsaresurveyedandtheeffectofthe
closestanchorsisexplored.Improvementgainedbyconsideringonlyafewnearanchorsinsteadof
alltheanchorsforfindingthelocationofnon-anchornodesintheirlastphasehasbeenevaluated.
Theseimprovedalgorithmshavebeencomparedwithoriginalalgorithmstoanalyzetheimpactof
theclosestanchorsonthelocalizationerror.Itisobservedthattheclosestanchorshaveasignificant
impactinreducinglocalizationerrorofallthesealgorithms.

2. ReLATeD WORK

2.1. Original DV-Hop Algorithm
TheAlgorithm(Niculescu&Nath,2003)wasfirstproposedbyDragosNiculescuandBadriNath
in2001.Itisadistributedlocalizationalgorithmwhereeachnodetriestodetermineitslocationby
knowingitsnumberofhopsfromeachanchornode.Thealgorithmworksas:Giventhenetworkwith
nanchors,intheinitialstep,theanchornodesbroadcasttheirlocationinformationandhopvalue
(initiallyequalto0)toallothernodesinthenetwork.Receivingnon-anchornodeincrementsthe
hopvaluebyoneandsaveslocationinformationalongwithhopforeveryanchorinitshopcount
table.Thus,eachnon-anchornodejgetslocationinformationandthesmallestnumberofhops(hopij)
fromeveryanchoriinthenetworkinthefirststep.Thesecondstepenablesallthenon-anchornodes
togetapproximatedistancefromeveryanchornodebymultiplyinghopijfromeachanchoriwith
theaveragedistanceperhop(Ahdi)computedbyeachanchor.Equation(1)isusedbyanchorito
computeAhdiinthisstep.
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Equation(2)isusedbynodejtofinditsdistancefromanchori.
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whereAhdk istheaveragehopdistanceofnearestanchorkfromnodej.
Thelaststepenablesallthenon-anchornodestofindtheirlocationbyusingleastsquaremethod

(Niculescu&Nath,2003).Theexplanationofleastsquaremethodisasfollows:
Ifthex-coordinatesandy-coordinatesofanodeUNandanchorAiare(xun,yun)and(xi,yi).Then,

wegetthefollowingsystemofequationsbyEuclideanDistanceformula:
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