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ABSTRACT

InternetofThings(IoT)istheemergingtechnologythatlinksphysicaldevices(sensordevices)with
cybersystemsandallowsglobalsharingofinformation.InIoTapplications,devicesareoperated
bybatterypowerandlowpowerradiolinks,whichareconstrainedbyenergy.Inthispaper,node
placementtechniqueandroutingmechanismareeffectivelyintegratedinsinglenetworkarchitecture
toprolongthelifetimeofIoTnetwork.Inproposednetworkarchitecture,sensornodeandrelaynode
aredeployed,sensornodesareresponsibleforcollectingtheenvironmentaldataandrelaynodesare
responsiblefordataaggregationandpathcomputation.Innodeplacementtechnique,densitiesof
relaynodesarevariedbasedontrafficarea,topreventenergyholeproblem.Inroutingtechnique,
energyefficientandreliablepathcomputationisdonetoreducenumberofretransmissions.Toadopt
IoTscenario,weincludedIEEE802.15.4PHY/MACradioandIPv6packetstructureinproposed
networkarchitecture.Proposedworkresultshows,proposedarchitectureprolongsnetworklifetime.
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1. INTRodUCTIoN

InIoTapplications,theword“smart”isincludedeverywheresuchas,smartcity,smarthome,smart
market,smarthealth,etc.Becausetheword“smart”referstheavailabilitysmartdevicesusedinIoT
applications,whichworksautonomouslywith itsbasiccapabilities. IoTdevicesworkssmartbut
theyarelimitedbyenergy(duetobatterysourceddevices).Thus,improvingreliabilitywithbetter
networklifetimeisthemajorchallengeinIoTnetworks.Inenvironmentalmonitoringapplications,
sensordevicesaredeployedinremotearea(harshenvironment).Incommercialapplicationssensor
devicesarekeptforconstantobservation.Whennodesdrainoutitspowerinshortspanoftime,it
isdifficulttoreplacethebatteryfrequently,whichseverelyaffectstheconsumeraswellasservice
provider(ITU,2005;Leeetal.,2012;Boukerche,2008).Henceenergyisconsideredastheimportant
resourceinlowpower(energyconstrained)wirelessnetworks.
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1.1. IoT Challenges
IoTtechnologyisusedbyvariousapplicationssuchas,healthcareindustries,homeautomation,
locationaccuracy,weathermonitoring,etc.Figure1elaboratesthefeaturesofIoTWFRM(IOTWF),
whichisthegenericarchitecturalmodelthatdescribesthefeaturesofIoT.InFigure1,firstthree
layersarehandledbyedgedevices(sensordevices)thatcollectsandprocessestheeventbaseddata
(realtimedata),lastthreelayersarehandledbyhigherenddevices(server,PCs,etc.)thatcollectsand
processesquerybaseddata(nonrealtimedata),middlelayerisresponsiblefordatastorage(IOTWF).

InFigure1IoTchallengesareincluded.Thissaysenergyefficiencyandreliabilityarethemajor
requirementforlowerlayersthathandleslowpowerdevices.Henceenergyefficiencyandreliability
areconsideredasourmajorobjectivesinproposednetworkdesign.

1.2. Energy Limitations in IoT Network
IoTnetworkissaidas“energyconstrainednetworkorlowpowernetwork”duetotheusageofbattery
sourceddeviceandunstableradiolinksinIoTnetwork(Leeetal.,2012).Internetofthingsisnot

Figure 1. IoT World Form Reference Model

Table 1. Features of IoT and regular Internet

Features Internet of Things Internet

Nodesused Sensors Mainpowerdevices

Links Stablelinks Unstableradiolinks

NatureofDevice EnergyLimiteddevices Devicesarenotlimitedbyenergy

Address IPv6 IPv6

Routing Routingisawareofapplications Routingisnotawareofapplications

PowerSource LimitedSource(Battery) PLC
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