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ABSTRACT

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

KEyWoRDS
Binary Tree Slotted Aloha, ns-2 Simulator, Pure Q Algorithm, RFID Systems

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



 

 

12 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/an-rfid-best-effort-mechanism-for-in-

motion-tracking-applications/209434

Related Content

Collaborative Video Surveillance for Distributed Visual Data Mining of

Potential Risk and Crime Detection
Chia-Hui Wang, Ray-I Changand Jan-Ming Ho (2012). Wireless Technologies:

Concepts, Methodologies, Tools and Applications  (pp. 713-724).

www.irma-international.org/chapter/collaborative-video-surveillance-distributed-visual/58813

Secured Communication Key Establishment for Cluster-Based Wireless

Sensor Networks
Quazi Mamun, Rafiqul Islamand Mohammed Kaosar (2015). International Journal of

Wireless Networks and Broadband Technologies (pp. 29-44).

www.irma-international.org/article/secured-communication-key-establishment-for-cluster-based-

wireless-sensor-networks/125817

GAIA Bus: Cloud Computing Services for Agro-Food Chain
Georgios Kormentzas (2015). International Journal of Wireless Networks and

Broadband Technologies (pp. 16-28).

www.irma-international.org/article/gaia-bus/125816

Potential Applications of 6G-Enabling Technologies and Challenges
Zhang Yiming, Zhu Yunfeng, Yang Qiuand Sujatha Krishnamoorthy (2022).

Handbook of Research on Design, Deployment, Automation, and Testing Strategies

for 6G Mobile Core Network (pp. 114-137).

www.irma-international.org/chapter/potential-applications-of-6g-enabling-technologies-and-

challenges/302182

Protection of Critical Infrastructure Using an Integrated Cybersecurity Risk

Management (i-CSRM) Framework
Halima Ibrahim Kureand Augustine O. Nwajana (2022). 5G Internet of Things and

Changing Standards for Computing and Electronic Systems (pp. 94-133).

www.irma-international.org/chapter/protection-of-critical-infrastructure-using-an-integrated-

cybersecurity-risk-management-i-csrm-framework/305636

http://www.igi-global.com/article/an-rfid-best-effort-mechanism-for-in-motion-tracking-applications/209434
http://www.igi-global.com/article/an-rfid-best-effort-mechanism-for-in-motion-tracking-applications/209434
http://www.igi-global.com/article/an-rfid-best-effort-mechanism-for-in-motion-tracking-applications/209434
http://www.irma-international.org/chapter/collaborative-video-surveillance-distributed-visual/58813
http://www.irma-international.org/article/secured-communication-key-establishment-for-cluster-based-wireless-sensor-networks/125817
http://www.irma-international.org/article/secured-communication-key-establishment-for-cluster-based-wireless-sensor-networks/125817
http://www.irma-international.org/article/gaia-bus/125816
http://www.irma-international.org/chapter/potential-applications-of-6g-enabling-technologies-and-challenges/302182
http://www.irma-international.org/chapter/potential-applications-of-6g-enabling-technologies-and-challenges/302182
http://www.irma-international.org/chapter/protection-of-critical-infrastructure-using-an-integrated-cybersecurity-risk-management-i-csrm-framework/305636
http://www.irma-international.org/chapter/protection-of-critical-infrastructure-using-an-integrated-cybersecurity-risk-management-i-csrm-framework/305636

