
DOI: 10.4018/IJECME.296280

International Journal of Electronics, Communications, and Measurement Engineering
Volume 11 • Issue 1 


Copyright©2022,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



*Corresponding Author

1

A Predictive Mechanism Based on 
Newton Interpolation for Underwater 
Wireless Sensor Network
Manel Baba Ahmed, EEDIS Laboratory, Computer Science Department, Djilali Liabes University of Sidi Bel Abbes, 
Algeria*

Sofiane Boukli Hacene, EEDIS Laboratory, Computer Science Department, Djilali Liabes University of Sidi Bel Abbes, 
Algeria

 https://orcid.org/0000-0002-9760-3806

ABSTRACT

Despitetheirmanyapplicationsandadvantagesinsidethemarineenvironment,theUWSNencounters
manychallenges thatcanaffect thenetworkperformances;hence,many issueshavebeen raised
andhavebeendiscussedrecently.Inthispaper,theauthorshavefocusedonthelinkfailureandthe
probabilityoftheiroccurrencescausedbythenode’smobility,watercurrent,thelimitedbatteryofthe
sensor,oreventhepresenceofsomeinterference.Theapproachisbasedonthenewtoninterpolation
formula,usedtoevaluatethelinkqualitybetweensensors,beforethat,apacketissentandoperates
inacross-layerfashion.Thepurposeistodetectandpredictifasensornodecouldmoveoutfrom
itssender’srangeoritcanregainitscurrentposition.Inaddition,theauthorsdefinedapredictive
zone,wherethesensorsareevaluatedbeforetheyareselectedasforwardersbasedonthewell-known
routingprotocolvector-basedforwarding(VBF).Theauthorshaveimplementedtheirapproachcalled
CPN-VBFusingtheAqua-Simwithns2-simulator.Thesimulationresultshaveproventhemerits
ofthestudy.
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INTRodUCTIoN

EveniftheUnderwaterWirelessSensorNetwork(UWSN)havebeenintroducedtoenablemany
discovering applications, such as disaster prevention, sea monitoring, and oceanographic data
collection(Pouryazdanpanahetal.,2014),thistechnologycanencountermanychallengesandissues,
asthemarineenvironmentisconsideredasalargeschemewherethesensorsaredenselydeployed
ina3-Dimensionalpatterns(Ahmedetal.,2017),andsincetheunderwaterWSNaremorecomplex
thanterrestrialWSN(Sunetal.,2015)duetotheirlimitedbatterythatcannotbeeasilyrecharged,
theircostlydeploymentandmaintenance,theirtemporarylossofconnectivity,thefrequentchange
ofnetworktopology,andtheirlimitedbandwidth(Awanetal.,2019;Khalidetal.,2017),several
approacheshavebeenimplementedtoovercomethoseabovecitedproblems(Khanetal.,2018).One
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oftheUWSNmainissuesisthelinkbreakageorfailureproblem,causedbymultiplereasonsuchas
lowremainingenergyofthesensor,thepresenceofsomeinterferencethatmayreducethereceived
signalstrength,ornode’smobilityinamajortime,thenetworktopologychangecanhaveaharsh
effectonthenetworkperformancesintermofthedelivereddataanddelaytime,manystudieshave
beendiscussedthelinkfailure’sproblem(Zeniaetal.,2016).Inthispaper,ourstudyhasbeenfocused
onthelinkinterruptionorfailureandtheprobabilityoftheiroccursthatcanbecausedbymultiple
reasons,topreventfromsuchinappropriatebehaviour,weproposedanewmethodbasedonNewton
Interpolationformulatoredefinetheforwarderselectionpolicy,themethodoperatesinacross-layer
mannertoexploittheadvantagesofthetwolayers:MAC-layerandNetworklayer,inordertoevaluate
theefficiencyofthelinkqualityatfirstanddetectifalinkinterruptionmayoccursornot,andprevent
fromthisissuebeforeanypackettransmission.Forthat,whenasensornodeislocatedatthepredefined
zonetheeffectivenessofthelinkhastobeevaluatedbytheuseofthewell-knownformulaNewton
Interpolation,todistinguishfrombothsituations,whenanodeismovingoutthetransmissionrange
ofitssender’snodethatmakesthenodenolongerreachable,oritcouldregainitscurrentposition
insidetherange.Inotherhand,whenasensornodehasalowresidualenergyorthereisapresence
ofinterferences,thatcanaffectandreducesthereceivedsignalstrength,inthiscase,thenodeshould
notbeelectedasforwarder.Themethodisdividedintothreephasesasfollow:Firstthedetermination
phaseisprocessingwhenanodeisinsidetheroutingpipelineanditsender’stransmissionrange,it
hastoensureifitbelongstothepredefinedthresholdzone,ifso,thepredictionphaseislaunched,
otherwisethereceivedsignalstrengthiscomparedwithapredefinedsignalthreshold,toensurethe
efficiencyofthelinkquality.Oncethenodeisdetectedat thepredefinedthresholdzone, inthis
casethereceivedsignalstrengthofthreedatapacketsfromthesamesendernodearecollectedto
evaluatethelinkqualityandpredictiftheconcernednodelayingatthepredefinedthresholdzone
couldmoveoutsidethetransmissionrangeoritcanregainitlastposition,thepredictionvalueof
thereceivedsignaliscomputedusingtheNetworkInterpolationformula.Whenanodeisconcerned
byafuturelinkinterruption,aweaklink,oralowresidualenergy,itwillbedirectlyisolated,and
notbeingselectedastheforwarderfortheprevioussender.Thepaperisorganizedasfollows:first
wehavepresentedsomeoftherealizedworksrelatedtoourstudyinsection1,secondinsection2
wegaveanoverviewabouttheVBFroutingprotocol,thirdtheproposedprotocolispresentedand
describedalongwiththeobtainedresultsinsection3andfinallywehaveconcludedthepaperand
presentssomefutureworksandperspectives.

LITERATURE REVIEW

Link Failure Prediction and Node’s Movement Issue
In(YazgıandBaykal,2016),duetothetemporaryconnectivitylossproblemsforUWSNsthatcan
occurs,authorshaveredefinedtheforwarderselectionpolicybythecontrolofthenetworktopology,
anddefineanodeasanactorthatcanmovetothemid-pointpositionlocalizedbetweensourceand
target, to improve thecommunication rangeandachieveamaximumnumberofnodes. Inother
waytosolvetheproblemoftheimprecisetransfercausedbythefrequentchangeofthenetwork
topologyduetotheirmobility,theauthorsQingwenetal.(2016)haveredefinedtheprobabilityof
transmissionmodelingbyMarkovChain,afterthereceptionofapacketbyanodethetransmission
areaisfirstcalculatestocheckifitiswithinthisarea,inordertoavoidunnecessarytransmission.
In(Hanetal.,2016)anewmethodforalocalizationbasedroutingprotocolforadynamicUWSNs
basedontheVBFroutingprotocolhasbeenimplementedwherenodescanfrequentlychangetheir
positionsandmovesouttherange,itaimstoselectthemoresuitablecandidateroutewithanew
forwardingmechanism.InotherwayauthorsAgarwalandRakesh(2017)havefocusedtheirstudy
onthenode’smobilityissuesthatcanprovideatopologychange,theirapproachaimstodividethe
networkintofourquadrants,toevaluatehownodescancommunicatewitheachother,themethod
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