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Investigatorshavecontributedgreatlyinthefieldofterrestrialsensornetworksandnowadaystheinves-
tigatorsarepioneeringtheireffortstowardsUnderwaterWirelessSensorNetworks(UWSNs)beinga
forthcomingareaofresearch.Themajorsimilaritybetweenthesetwosensor-basednetworksbeingthe
compositionofnetworkconsistingofsensornodestocollectinformationandforwardingittothesink.
Themajordifferenceliesintermsofcommunicationmethodofacousticsignal,costofexpensivesen-
sors,greatermemoryspacetosavedata,powerforcommunication,anddensedeploymentofsensors.
Further,realizationofUWSNhasfairamountofchallengeslikelargepropagationdelays,limitedlink
capacity,narrowbandwidth,shadowzones,harshgeographicalatmosphere,attenuation,comparatively
smallernetworkscale,highbiterrorrates,limitedenergyandtemporarylossesofconnectivity.Since
manyyearsvariousUWSNprotocolshavebeendesignedand/orexistingprotocolshavebeenimprovised
foreffectiveandefficientcommunication.Thisbookindeedprovidesveryusefulinsightsofthecom-
municationissuesinunderwatersensornetworks.

Chapter1describesaboutissuesandchallengeswhiledesigningroutingprotocolsinUWSN.Inthis
chapter,anoverallsurveyofvariousroutingprotocolsalongwithprosandconsareexplainedwithchal-
lengesfordesigningnewroutingprotocolsforvastandenormousUWSNs.Chapter2detailsthenode
deploymentplansonthebasisofvariousqualityparameters.Thecoreideainthischapteristodesign
astrongandreliablemodelunderthewaterthatrevolvesaroundthemasterplanofsensordeployment.
Chapter3focusesonthedifferentmethodsofnodedeploymentandpresentageneralizedmodelfor
ensurethereliabilitywhilenodedeployment.Aviewofanalyzingthedeploymentofsensornodesis
alsoshownintheexamplebyfollowingtherecentresearchesinthedomain.Chapter4triestocover
stationaryandmobilelocalizationalgorithmsalongwithhybridmethodswhicharefurthersubdivided
intoDistributedandcentralized.Thediscussionincludesvariousnodesthatisanchornode,unknown
node,sinknode,andreferencenode.Chapter5elaboratechallengingaspectofunderwaterdatafusion
forintelligenttrafficcontrolandunderwatervehiclenavigationsystems.Thischapterprovidesanin-
sightintobasicconceptsaboutmulti-sensordatafusionanddetailedreviewofmostpopulardatafusion
architecturalmodelsavailableforUWSN.

Chapter6analysesintheprocessoftransmissionandreceptionofacousticwavesthatitistheonly
bestmethodtocommunicateunderthewater.Inthischapter,thecongestioncontrolmechanismforsensor
nodesinUWSNisdescribed.Chapter7presentsasurveyofavailablefaultmanagementtechniquesand
theirprosandconsforfurtheradvancementinunderwatersensornetworkstohighlightnewresearch
trends.Chapter8demonstratedfirewallasamajortoolfornetworksecuritysystemtocontrolandmoni-
torincomingandoutgoingnetworktraffic.Inthischapter,itisshownthathowvariousapplicationsof
firewallcanhelptheUWSNinprotectingthesensornodeswhereahugeamountofsensitivedatais
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communicated.Chapter9offerareviewovervariouserrorcontrolandreliabledatadeliveryschemes
inUWSN.Theresearchcommunityhasdevelopeddifferentmethodologiesoverthepastfewdecadesto
addresstheseissuesandchallenges.Chapter10launchestheneedforhigherdataratetransmissionfor
UWSNcommunicationsusingIndustrial,ScientificandMedical(ISM)bands.Theunderwaterproblems
canbemitigatedbyinstallingwirelesssensorswhichareplacedclosedtoeachotherandhenceforac-
curatemeasurements,highercommunicationbandwidthisrequired.

Chapter11presentstheneedforsecurecommunicationtechniquesforUWSN.Thischapterpresents
anexpansiveanalysisofchallenges,attacksandsecuritytechniquesofUWSNs.Chapter12highlights
theissuesthosesurroundtheproblemsduetocyber-attacksandtheneedofcybersecurityinunderwater
communication.Furthermore,someorganizationslikeGooglekepttheirserversbelowthewaterbecause
itreducesthecostofgettingitcoolwhichinturnincreasestheefficiencytoo.Chapter13showsthe
mechanismtousemachinelearning(ML)techniquesforoperatingcollecteddatafromUWSN.Various
MLtechniqueshavebeenexplainedtoenhancetheoperationalperformanceofWSNs;especiallyin
UWSNs.Chapter14intricatethedeepreinforcementlearningmethodsforenergyefficientunderwater
wirelessnetworking.Theunderwaterenvironmenthasalmostthesameinfrastructureandfunctionswith
groundenvironmentwithsomelimitations,suchas,processing,communications,andbatterylimits.

Chapter15expandsthereliabilityinunderwaterwirelesssensornetworkswherenumerousreliability
modelsforunderwaternetworkshavebeendesignedtoincorporatetheparametersandperformance
metricsinoptimizedmanner.Thechapterdealswithfocusingonsuchmodelsandtheirefficiencyin
termsofbatterylife,packetloss,errorhandlingmechanismandnetworkdelays.Chapter16explains
theimportanceofrealtimedatainmarineenvironmentforplentyofapplicationsanddiscussthemajor
issueinefficientdatacommunication.Chapter17reviewsapplicationssurroundingdemurandrouting
protocolswithapplicationsinUWSNforsmartcity.Thischapterinvestigatehowtobeprofitedbythe
InternetofUnderwaterThings(IoUT)togainfrom,adventureandsafeguardthenormalsubmerged
assetsandwebringupthecontrastsamongUWSNs.Chapter18concludetheconceptsofriskanalysis
duetounderwaterdeploymentofthecablesfordatatransfer.Underwatercabledeploymentfacilitates
thecoverageandspeedofinternetallovertheworldforvariousapplicationslikeinternationaltrade,
variouscommunicationtransfers,andotherdailyenduserrequirements.Chapter19finallyconcludes
andpresentstheapplicationareaofUWSNinformingthesmartcitybelowthewater.Theexploration
oftheunderseaisboominginthesciencecommunity,whichshowsthepathforunderwatercities,un-
derwatermuseum,andunderwaterhotels.

Iappreciatetheeffortsputinbytheauthorsforbringingoutrecenttrendsintheupcomingareaof
underwaternetworkillustratingvarietyofapplicationslikepollutionmonitoringespeciallychemical
waste,monitoringofthepopulationofunderwaterfloraandfauna,theexaminingofthehealthofrare
marinecreatures,mine reconnaissance,disasterprevention,assistednavigation,nutrientproduction,
oilleakagedetection,distributedtacticalsurveillance,oceanographicdatacollection,targetdetection,
trackingandunderwatermilitaryapplicationsetc.

IamdelightedtoseethedomainknowledgeofEditorsbeingfructifiedintheformofthisbook.
Theirsoundknowledgeofthesubjectmatterhasindeedmadeitsimpletopresentthetextwhichcan
beusedasatextbookforstudentsandareferenceguideforresearchers.Iwishthemalltheverybest
intheirfutureendeavors.
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