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ABSTRACT

Underwater wireless networks have been the subject of considerable attention in research and
developmentbybothacademiaandindustry,whileapplicationsareexpandingtoawiderangeof
uses,includingindustrial,scientific,military,andenvironmentalapplications.Thepaperpresentsa
analysisoftheunderwaterwirelesssensornetwork,asystemthatispromisingtorevealthesecrets
ofmarinelifeandotherunderwaterapplications.Theinformationabouttheunderwaterchannelwas
listedwithafocusoncommunicationofboththeacousticandopticalkind.Then,thenodelocation
strategiesandrelatedprotocolsforroutingthatcanbeappliedtothedesiredcommunicationtype
werediscussedbriefly.ThehardenvironmentandpeculiarfeaturesofUWSNsareresponsiblefor
efficientcommunicationbetweensensorsinUWSNs.Thispaperproposesarobustandenergy-efficient
UWSNlocation-freeroutingsystem,basedonconstraint.RE-PBRtakesintoaccountthreecriteria,
includingperformance,depth,andresidualpowerconnections,tobalanceenergyconsumptionandto
produceusableresults.Thefindingsofthesimulationshowthattheproposedworkdecreasestravel
costsandbyusinglessenergyincreasesthenetwork’slife.
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1. INTRodUCTIoN

Inrecentyears,wirelesssensornetworksunderwaterhaveshowngrowinginterest.Inanumberofuses,
subsequentsensornetworkscanbeintroduced.Implementationisimportantinitsdomainbutsome
mayenhancethescanningoftheoceaninordertomeetthenumerousapplicationsintheunderwater
environment,includingnaturaldisasteralertsystems,assistednavigation,oceanographicinformation
andunderwatersurveillance,ecology,industrialuses,etc.Forexample,sensorscantrackthestructural
quality of the mooring environment by measuring certain parameters for offshore-engineering
applications such as the basis strength and mooring tension (Albukhary & Bouabdallah, 2019).
UASNprovidesanewcommunicationsitetoexploretheunderwaterworld.UASN’sunderstanding
ofmarinephenomenasuchasclimatechange,aquaticanimallifeandbiodiversityofcoralreefshas
also increased.Thepositioningschemeisrecursiveandthe localizationprocessrequiresvarious
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sensornodes.UASN’sabilitytofindasubmarineoperatingsystem,monitoringandcountermeasure
algorithmsalsoenhancesthenavalforces‘capabilitiesforsubmarinewarfare.UASNtechnologyalso
leadstoearthquakesandearthquakespre-warning.Aparticulardeviceisknownas3-DUL,which
consistedofonlythreeanchorsensornodes,suchaswatersurfaceblowersystems,thatdiffusedtheir
global locationdatainall threedirectionsand3-DULfollowedatwo-phaseprocedure.Distance
tonearbyanchornodesisdeterminedbyanunknownnodeduringthefirstlevel.Developinglow
sensorshasresultedintheuseoflargeWSNsfromaccessibleareastoremoteareasinanypossible
areaofuse.WSNsareusedinarangeofapplicationsincludingthedetectionofbattlefields, the
buildinginspection,theimagingoftargetareas,detectingenvironmentalfactorsmotion,sound,light
orotherobjectspresence,suchastemperature, inventorymanagementanddisastermanagement.
Consequently,WSNworkfocusesondesigningandimplementinganeffectiveroutingstrategy.A
sensornodemaybeusedasasource,arelay,oradestinationincooperativecommunication.There
aretwocommonmethodsofcommunication:forwardandAFanddecode(Yangetal.,2018).The
receivedsignalisamplifiedandtransmittedtothetargetnodeviaarelayinthepreviousprocess.
Nonetheless, in thelater technology, thecorruptedversionof thereceivedsignal isencodedand
relayedtothetarget.TheefficiencyanalysisoftheAFcooperativeschemewasextensivelystudied,
includingthecalculationofthesignal-to-noiseratioandlikelihoodoffailure.However,verylittle
cooperationroutingstrategieshavebeendevelopedwiththestrategyforrelayselectionandmobile
sinks,andtheanalysisofrelaytechnologytoenhancenetworkperformance.TheSNRoftherelations
betweensourcesandrelaynodesiscalculatedin incrementallybestrelaymethodologybasedon
whichtherelaynodeisselected.Wirelessnetworksforunderwatersensorsaresuitablefordiverse
applications,suchassafety,military,surveillanceofpollution,tsunamis,miningoffshore,shipping,
detectionofgas/oildepletionandtacticalmonitoring.TheWi-Finetworkisverydistinctfromthe
TerrestrialSensorNetworks(Khasawnehetal.,2018).

This study aims to simulate the survey on underwater optical communication techniques,
managingtrafficusingsensornodes,shortestpathdetectionandTechniquesforimprovingdatarate
andenergyefficiency.Thescenariofocusesonthenodenumberthatsendsthemeasurementdata
packetstoasinknode.Thispaperdescribesthemajorcontributionsasfollows.

1. Surveyonunderwateropticalcommunicationtechniques.
2. Comparisononunderwatercommunicationtechniqueswithfreespaceopticalcommunication.
3. Datacollectionfromintegratedsensor.
4. Managingtrafficusingsensornodesandshortestpathdetection.
5. Techniquesforimprovingdatarateandenergyefficiency(Kumarietal.,2019).

Thispaperisclassifiedsuchas:Section2informstheliteraturework.Section3providesan
overviewofthesimulatedmethodology.Section4discussesthefindingsofcomparisonsandthen
Section5ofthedocument.

1.1 Underwater Wireless Sensor Networks
Since World War II, underwater communication has begun where some underwater telephones
were installed in1945 tocommunicatewithdeep-seasubmarines,butsince then therehasbeen
littleresearchdonetomakethisunderwatercommunicationanunknownfield.ThisareaofUWSN,
however,hasrecentlybeensoattractedbyresearchersworldwidewhohavestartedstudyingmarine
environmentsforscience,theclimateandthetacticalmarineneedinthisregion.UWSN’swillplay
acrucialroleinthepotentialOceanMonitoringNetworkinthenearfuture,wherethetasksinvolve
findingobjectsontheseabed,Collectscientificdata,regulateemissions,airmonitoringandsend
imagesfromremotelocationsthatwillbeofassistancetousall.Oneexampleofapplicationisthe
tsunamimonitoringsystemusedfortrackingearth’sseismicactivityandearlydistributionoftsunami
warningstomainland(Goyaletal.,2018).
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