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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:



 

 

13 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/improving-dv-hop-based-localization-

algorithms-in-wireless-sensor-networks-by-considering-only-

closest-anchors/241282

Related Content

Social Aid Fraud Detection System and Poverty Map Model Suggestion

Based on Data Mining for Social Risk Mitigation
Ali Serhan Koyuncugiland Nermin Ozgulbas (2011). Surveillance Technologies and

Early Warning Systems: Data Mining Applications for Risk Detection  (pp. 173-193).

www.irma-international.org/chapter/social-aid-fraud-detection-system/46810

Document Security in the Ancient World
Christopher H. Walker (2007). Encyclopedia of Information Ethics and Security (pp.

150-156).

www.irma-international.org/chapter/document-security-ancient-world/13466

Disaster Management in Digital Libraries: Issues and Strategies in

Developing Countries
Goodluck Ifijeh, Jerome Idiegbeyan-ose, Chidi Segun-Adeniranand Julie Ilogho

(2016). International Journal of Risk and Contingency Management (pp. 1-14).

www.irma-international.org/article/disaster-management-in-digital-libraries/148210

Intelligent Fog Computing Surveillance System for Crime and Vulnerability

Identification and Tracing
Romil Rawat, Rajesh Kumar Chakrawarti, Piyush Vyas, José Luis Arias Gonzáles,

Ranjana Sikarwarand Ramakant Bhardwaj (2023). International Journal of

Information Security and Privacy (pp. 1-25).

www.irma-international.org/article/intelligent-fog-computing-surveillance-system-for-crime-and-

vulnerability-identification-and-tracing/317371

A Firegroup Mechanism to Provide Intrusion Detection and Prevention

System Against DDos Attack in Collaborative Clustered Networks
M. Poongodiand S. Bose (2014). International Journal of Information Security and

Privacy (pp. 1-18).

www.irma-international.org/article/a-firegroup-mechanism-to-provide-intrusion-detection-and-

prevention-system-against-ddos-attack-in-collaborative-clustered-networks/130652

http://www.igi-global.com/article/improving-dv-hop-based-localization-algorithms-in-wireless-sensor-networks-by-considering-only-closest-anchors/241282
http://www.igi-global.com/article/improving-dv-hop-based-localization-algorithms-in-wireless-sensor-networks-by-considering-only-closest-anchors/241282
http://www.igi-global.com/article/improving-dv-hop-based-localization-algorithms-in-wireless-sensor-networks-by-considering-only-closest-anchors/241282
http://www.igi-global.com/article/improving-dv-hop-based-localization-algorithms-in-wireless-sensor-networks-by-considering-only-closest-anchors/241282
http://www.irma-international.org/chapter/social-aid-fraud-detection-system/46810
http://www.irma-international.org/chapter/document-security-ancient-world/13466
http://www.irma-international.org/article/disaster-management-in-digital-libraries/148210
http://www.irma-international.org/article/intelligent-fog-computing-surveillance-system-for-crime-and-vulnerability-identification-and-tracing/317371
http://www.irma-international.org/article/intelligent-fog-computing-surveillance-system-for-crime-and-vulnerability-identification-and-tracing/317371
http://www.irma-international.org/article/a-firegroup-mechanism-to-provide-intrusion-detection-and-prevention-system-against-ddos-attack-in-collaborative-clustered-networks/130652
http://www.irma-international.org/article/a-firegroup-mechanism-to-provide-intrusion-detection-and-prevention-system-against-ddos-attack-in-collaborative-clustered-networks/130652

