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ABSTRACT

Inthisarticle,theauthorsproposeanalgorithmthatreducesuselessresponsesforRFIDsystemsin
amotionenvironment,fortrackingapplications.Themechanismachievesitsgoalsbyreducingthe
numberofpacketsexchangedbetweenreadersandtags.Theyanalyzethebehavioroftheirproposal
byconsideringtheaveragenumberofidentificationrounds.Withextensivesimulationsusingan
RFIDmoduleforthens-2simulator,theauthorsshowthebenefitoftheproposedmechanism.When
comparedtothePureQAlgorithmandBinaryTreeSlottedAloha, theirmechanismreducesthe
numberofpacketsupto43%,whichisagoodresultintermsofperformanceofmotionapplications
andenergyconsumptionofthedevicesusedinthecommunications.
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1. INTRoDUCTIoN

The“InternetofThings”(IoT)consistsinavisionwhereobjectsbecomepartoftheInternet:every
physicalobjecthasitsuniqueidentification,andisaccessiblefromthenetwork,providinganexpanded
FutureInternet(Coetzee&Eksteen,2011).Inthisscenarioitisexpected,forexample,thattheusers
usetheInternettocheckthelocationofpeopleandtheirbelongingswithinapre-definedarea.Thus,
itisneededthatreadersperiodicallysendrequeststostorethedataaboutpeopleandobjects.

RFID(Sheng,Li,&Zeadally,2008)isakeytechnologyoftheIoT,sincesmallpassiveRFIDtags
allowtolinkmillionsandbillionsofphysicalproductswiththevirtualworld(Wu,Zeng,Feng,&Gu,
2013).Whenalargenumberoftagsareused,thereisahighprobabilitythattherewillbemorethan
onetagwithinareaderzoneatsometime.Whenthetagstransmittheirresponsessimultaneouslyto
thereader,collisionswillhappenbecausethecommunicationisdoneoverasharedwirelesschannel.
Therefore,RFIDtaganti-collisionmechanismswillplayanimportantroleintheIoT(Wuetal.,2013;
Chunli&Donghui,2012;Jia,Feng,Fan,&Lei,2012).

Many efforts have been made in the literature to improve the performance of anti-collision
protocols(Wuetal.,2013;Leonardo&Victor,2012;Felemban,2012;Jia,Feng,&Yu,2012;Guilan
&Guochao,2010;Zhong,Chen,Wu,&Pan,2012;JianSuandGuang-JunWen,2012;Chunli&
Donghui,2012;Han,Park,&Lee,2012).However,littleresearchhasbeenconductedforIoTscenarios
(Guilan&Guochao,2010).Accordingto(Namboodiri,DeSilva,Deegala,&Ramamoorthy,2012)
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thereareseveraldisadvantagesofusingtheQalgorithm,thestandardAlgorithmforClass1Generation
2RFIDsystems,becausetoomanypacketsneedtobetransmitted,inasingleidentificationprocess,
betweenthereaderandtags.Thisprocessgeneratesconsiderableoverheadandincreasesthepower
consumption,sincetheenergyconsumptionisproportionaltothenumberofactionsofthereaders
(Klair,Chin,&Raad,2009).InanIoTscenario,wherereadersregularlyconsultthetagsandmake
themavailableontheInternet,theproblemiscompounded,generatingevenmoreoverhead.

TheaimofthispaperistoproposeamechanismtoincreasethechancestomeetQoSre-quirements
forIoTtrackingscenarios,whosenodesareRFIDtags.Themechanismreducesthenumberofdelay
slots(idleandcollision),andconsequentlytheamountofmessagesexchangedinthenetwork,when
comparedtothePureQAlgorithmandtotheBinaryTreeSlottedAloha-BTSAalgorithm.The
proposedmechanismisbasedontheprinciplethatthetagsdonotneedtoreplytoallreaderqueries
iftheydon’tchangetheirlocations.

Theproposedmechanismhaditsperformanceevaluatedthroughsimulatedexperimentsinthe
simulatorns-2,andtheresultsconfirmitseffectiveness.Forinstance,inascenariowith500tags,and
usingtheproposedmechanism,therewasareductioninthenumberofdelayslotsofabout24%–43%
whencomparedtotheclassicalmechanisms.

Thecontributionsofthispaperare:

• AmechanismtodecreasethedelayslotsinRFIDsystemsusedtodeployIoTapplications;
• Asaconsequenceofthefirstcontribution,adecreaseofenergyconsumedbyreadersandan

increasetothechancestomeetQoSrequirements.

Besidesthemechanismthatreducesthenumberofdelayslots,thispaperisdifferentfromthose
foundintheliteratureandadvancesthestateoftheartbecauseitperformsexperimentssimulating
realIoTscenarios(Welbourneetal.,2009)withanRFIDns-2module,varyingthenumberoftags,
andbecausetheproposedmechanismiscompatiblewiththeglobalstandardcommunicationprotocol
forpassiveRFIDtags.

Therestofthispaperisorganizedasfollows:Section2providesthebackgroundonanti-collision
protocolsandtheirdevelopmentovertheyearsintheliterature.InSection3,wepresenttheproposed
mechanismandhowourcontributiondiffersfromthatofpriorwork.InSection4wedescribethe
scenariossimulatedtoevaluatetheperformanceoftheproposedmechanism.InSection5weanalyze
theresultsoftheexperimentswiththemechanismbycomparingitwiththePureQAlgorithmand
BTSAalgorithm.ConclusionsandsuggestionsoffutureworkarepresentedinSection6.

2. BACKGRoUND AND RELATED WoRK

(Ming&Yan,2012)summarizedtheQoSmetrics(Responsetime,Reliability,Availability)ofthe
IoTwhichstillneededresearch.TheyalsoproposedadynamicmanagementstrategyofQoSforthe
IoT.TheyconcludedthatresearchisneededtoimprovetheanalysisandcalculationofIoTQoSina
varietyofscenarios.Themechanismproposedbyusinthispapercanimprovetheresponsetimeand
thereliabilityoftheIoTbyreducingtheoverheadduringtheidentificationofobjects.Theavailability
isalsoimprovedsincetheenergyconsumptionisdirectlyrelatedwiththenumberofcollisionsand
ourmechanismreducesthisnumber(Klairetal.,2009).

(Nef,Perlepes,Karagiorgou,Stamoulis,&Kikiras,2012)hasshownthatitisnecessarytodefine
servicemodelsthatcancategorizeIoTapplicationsanddeterminetheQualityofService(QoS)factors
necessarytosatisfytherequirementsofthosemodels.In(Duan,Chen,&Xing,2011),QoSisone
ofthekeyfactorsforadvancingthestateofartoftheIoT.TheyanalyzedtheQoSrequirements(Jin,
Gubbi,Luo,&Palaniswami,2012)ineverylayeroftheIoTandproposedaQoSarchitecturefor
theIoTwhichfocusesonacontrolmechanismfortransferringandtranslationofQoSrequirements
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