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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



 

 

18 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/effective-integration-of-reliable-routing-

mechanism-and-energy-efficient-node-placement-technique-

for-low-power-iot-networks/188790

Related Content

The State of Computer Simulation Applications in Construction
Mohamed Marzouk (2010). Handbook of Research on Discrete Event Simulation

Environments: Technologies and Applications  (pp. 509-534).

www.irma-international.org/chapter/state-computer-simulation-applications-construction/38275

The Impact of Virtualization on High Performance Computing Clustering in

the Cloud
Ouidad Achahbarand Mohamed Riduan Abid (2015). International Journal of

Distributed Systems and Technologies (pp. 65-81).

www.irma-international.org/article/the-impact-of-virtualization-on-high-performance-computing-

clustering-in-the-cloud/136253

Discovering Gathering Pattern Using a Taxicab Service Rate Analysis

Method based on Neural Network
Junming Zhangand Jinglin Li (2016). International Journal of Grid and High

Performance Computing (pp. 23-42).

www.irma-international.org/article/discovering-gathering-pattern-using-a-taxicab-service-rate-

analysis-method-based-on-neural-network/153968

Service Level Agreements for Real-Time Service-Oriented Infrastructures
Roland Kübert, Georgina Gallizo, Theodoros Polychniatis, Theodora Varvarigou,

Eduardo Oliveros, Stephen C. Phillipsand Karsten Oberle (2012). Achieving Real-

Time in Distributed Computing: From Grids to Clouds  (pp. 133-159).

www.irma-international.org/chapter/service-level-agreements-real-time/55246

Towards Transparent Throughput Elasticity for IaaS Cloud Storage:

Exploring the Benefits of Adaptive Block-Level Caching
Bogdan Nicolae, Pierre Riteauand Kate Keahey (2015). International Journal of

Distributed Systems and Technologies (pp. 21-44).

www.irma-international.org/article/towards-transparent-throughput-elasticity-for-iaas-cloud-

storage/136251

http://www.igi-global.com/article/effective-integration-of-reliable-routing-mechanism-and-energy-efficient-node-placement-technique-for-low-power-iot-networks/188790
http://www.igi-global.com/article/effective-integration-of-reliable-routing-mechanism-and-energy-efficient-node-placement-technique-for-low-power-iot-networks/188790
http://www.igi-global.com/article/effective-integration-of-reliable-routing-mechanism-and-energy-efficient-node-placement-technique-for-low-power-iot-networks/188790
http://www.igi-global.com/article/effective-integration-of-reliable-routing-mechanism-and-energy-efficient-node-placement-technique-for-low-power-iot-networks/188790
http://www.irma-international.org/chapter/state-computer-simulation-applications-construction/38275
http://www.irma-international.org/article/the-impact-of-virtualization-on-high-performance-computing-clustering-in-the-cloud/136253
http://www.irma-international.org/article/the-impact-of-virtualization-on-high-performance-computing-clustering-in-the-cloud/136253
http://www.irma-international.org/article/discovering-gathering-pattern-using-a-taxicab-service-rate-analysis-method-based-on-neural-network/153968
http://www.irma-international.org/article/discovering-gathering-pattern-using-a-taxicab-service-rate-analysis-method-based-on-neural-network/153968
http://www.irma-international.org/chapter/service-level-agreements-real-time/55246
http://www.irma-international.org/article/towards-transparent-throughput-elasticity-for-iaas-cloud-storage/136251
http://www.irma-international.org/article/towards-transparent-throughput-elasticity-for-iaas-cloud-storage/136251

