
DOI: 10.4018/IJWLTT.2021030101

International Journal of Web-Based Learning and Teaching Technologies
Volume 16 • Issue 2 • March-April 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

The Effects of Physical and Mac 
Parameters on the Routing by Cross-
Layers Interaction Approach
Ouchker Elmekki, University Hassan II, Casablanca, Morocco

Abderrahim Maizate, University Hassan II, Casablanca, Morocco

Mohammed Ouzzif, University Hassan II, Casablanca, Morocco

ABSTRACT

Wireless sensornetworks (WSN)are an adhocnetworkconsistingofminiaturized autonomous
sensorsthatcommunicatewitheachotheroveraradiolink.Inthispaper,theauthors’contributionisa
cross-layerapproach.Toachievethisapproach,theauthorsproposedinthefirstpartanimprovement
ofLEACHalgorithmnamedWEIGHTED_LEACH.ThisalgorithmisanenhancementofLEACH
byinsertingnovelfactorsinthethresholdequationinordertochoosethebestnodetobeCHby
competitivenessstrategy.Inthesecondpart,theauthorsproposeanewadaptablecross-layerdesign
realizedbyproposedalgorithmandAODVprotocolwithcrosslayerinteractionalgorithm.Thisis
animprovementbythecontrolofdatafusioninthenetworkusingmulti-hoproutingbasedonweight
metricdeductsfromrelativeparametersofnodesuchRSSI,SINR,residualenergy,anddistance.A
comparativeanalysisbetweenWEIGHTED_LEACHandLEACH,shownfordifferentconfigurations
theefficiencyofthepropositionintermsofenergysavingandlifetimeofWSNcluster,areevaluate
undertheNS2simulator.
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INTRodUCTIoN

Inrecentyears,withtherapiddevelopmentofcommunicationandsensortechnologies,Wireless
SensorNetworks(WSN)areemerginginmanyindustrialandconsumerarea.

(WSN)isagroupofstaticsensornodeswhichgatherinformationanddelivertothebasestation.
InWSNsensornodesdeployedtomonitorvariousphysicalandenvironmentalparameters.Duetofast
developmentinmobileInternettechnology,mobilewirelesssensornetwork(MWSN)hasbecomea
popularfieldofresearchandreplacementofstaticWSN.
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MWSNisacollectionofmobilesensornodesthataimtosensedatafromtheenvironmentand
effectivelydeliverthebasestation.

MWSNcanbeclassifiedintothreetypes,whichareasfollows:

• Mobilebasestationandmobilesensor;
• Mobilebasestationandstaticsensor;
• Staticbasestationandmobilesensor.

BACKGRoUNd

Wireless Sensor Environments
Wirelesssensornetwork(WSN)isadevelopingtechnologythatimprovestheresourceutilization
invariousfieldssuchashomeautomation,e-health,smartgrid,precisionagricultureetc.Itconsists
ofsensordevices,whichworksautonomouslywith itssensing,communicationandcomputation
capabilities.Inmostofthesensornetworkapplicationsthenodeswillbedeployedinremoteareas,
soreplacingthebatteryoftenisimpossibleinmanyWSNscenarios.Henceenergyisconsideredas
avaluableresourceinresourceconstrainedwirelesssensornetworks.

WSN communication suffers from various problems with Self-organization nodes, and
environmentobstacles.Toensurethebestperformanceofnetworkitisnecessarytotrytosolvethe
problemsofunreliabilityoflinks,andtoavoidsuccessiveretransmissionofpacketinordertoreduce
theenergyconsumptionateachnodetoitstaskofroutinginotherwordsminimizingtheroutefailed
re-selection.

Consequently, theevaluationspecifies thequalityof link,minimizetheerrorsandmakethe
interchangeabilitybetweennodesmoreeffectivetosolvetheproblemsimposedbytheunreliabilityof
links.Toovercometheseproblemsoflayersmodules,mostresearchersproposedcrosslayerdesign.

TheaimofCross-layerdesignistoimprovetheperformanceofalllayersandsharekeyparameters
betweentheselayers.

WholesystemperformancecanbeimprovediftheMACcangetparameterfromthePHYabout
whenandhowthenoiselevelischanging,asaresulttheMACcanscheduletransmissionduringthe
periodsoftimeinwhichnoiselevelsarelower.

AllprotocolsproposedinWSNhavetotakeintheiraccountthebasicinherentcharacteristicsof
thenetworkwhichare:dynamictopology,variablelinkcapacityandbandwidthconstraints,energy
constraintsnodesandmulti-hopcommunications.Allthesecharacteristicsareseriouslychallenged
theOSIlayerdesignwhichischaracterizedbythemodularity(Kawadia&Kumar,2005),andpermit
tocreateanewmethodologynamedCross-layer.Cross-layerdesignreferstoanoptimizedapproach
designdonebyallowinglayerstoexchangestateparameterinordertoobtainperformancegains.The
sharingofparameterenableseachlayertohaveglobalpicturesoftheconstraintsandcharacteristics
ofthenetwork.Basically,thecross-layerdesignenablesthenetworkprotocolsandtheapplications
toobserveandrespondtothechangingnetworksandchannelconditions(Rappaport & al,2002).

Wecanclassifythesharedparameteroflayersas:

• Physical Layer Parameters (PLPs):Byfocusingontheeffectsoflinkquality,powercontrol,
aharmonizationbetweenMacandphysicallayerisinvestigated.Forexample,giventhecurrent
channelstatecondition,theMACprotocolmayadjustsomeparametersinordertoreducethe
energyconsumption.

• Mac Layer Parameters (MLPs):Thelinklayerhasnotificationmechanismsincaseofabsence
oftheacknowledgepacketorthecleartosend(CTS)packetwhichpermitthenetworkprotocols
toresearchnewerroutesandupdatetheirroutingtable.
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