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Thefieldofcommunication isat thehelmofaffairsnow-a-days.With theadvancementofmodern
technologyespeciallytheadventofmultimedia,bioinformaticsandbigdataanalytics,therehasbeena
rapidevolutionofdatainthesedomains.Researchershaveinvestedalotofeffortsforevolvingintelligent
solutionsforthefutureinthesedomains.Theeffortsinthisdirectionhaveproceededatanexplosiverate.
Dataprocessingproceduresinthecommunicationarenacangreatlybenefittheutilizationandexplora-
tionofrealdata.Butitisagenuinefactthatmostoftheseunderlyingdataareunusableandimprecise
innature, thankstotheinherentuncertainty.Thefieldofcomputational intelligenceisblessedwith
severaltoolsandtechniquesforhandlingthereallifeandrealworlduncertaintiesprevalentamongthese
datasetsinthecommunicationarena.Itmaybenotedthatseveralclassicaltechniquesforhandlingthis
problemarereportedintheliterature.However,mostoftheclassicaltechniquessufferfromuncertainty,
imprecisionandvagueness.Conventionalcomputingparadigmsoftenfallshortofofferingsolutions
tothem.Computationalintelligenceoffersawiderangeofsolutionswhichaddressestheseissuesto
aconsiderableextentbe it in thecomputationaldomainor in thecommunicationnetworksdomain.
Moreover,therapidadvancementincommunicationsensortechnologiesisalsoapraiseworthymatter.

Computationhasbeenoneofthemostastoundinginventionsofthepresentcentury.Thecommuni-
cationnetworksarecomingwithflyingcolors.Boththesefieldsarecomplementarytoeachother.The
essenceofcomputationliesinthedisseminationoffruitfulinformationthrough/viasecuredcommuni-
cationchannels.Hence,theadvancementofoneisaboonindisguisetotheadvancementofanother.A
mammothdevelopmenthastakenplaceinboththefieldsovertherecentyears.

Asfarasthefieldofcomputationisconcerned,themostnotableinventionistheadventofintelligent
machinesintheformofrobotswhichmimichumanintelligence.Addedtoit,onecanthinkofenormous
andrapiddevelopmentindataprocessingandminingtechniquesintheformofbigdataanalytics.The
adventofquantumcomputinghasspeededuptheprocessingcapabilitiesofnaivealgorithmstoagreat
extent.Somuchsoforth,highperformancecomputing(HPC)hasgivenrisetoaneweraofcomputing
paradigmwherealargeamountofdataprocessingcantakeplaceeffectivelyandefficiently.Needlessto
state,allthesefieldsaremotivatedbythetoolsandtechnologiesofferedbythefieldofcomputational
intelligence.

Ontheotherhand,informationnetworksexisttobuild,maintain,anddevelopsocialrelationships
amongpeople,things,andplaces.People’sbehaviorsareaffectedbyinformation;ifinformationcontains
errorsordeliveredinformationisdelayed,peoplemightnotbehaveappropriately.Therefore,information
networksareoneofthemostimportantinfrastructuresforoursociety.Informationnetworksarebuilton
devicenetworksanddevicenetworksarebuiltonenergynetworks.Inthisdirection,thecommunication
networksalsohavedevelopedtoagreatextent.Gonearethedayswhereittookseveraldaystotransmit
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information.Now,informationgetstransmittedatlightningspeed,thankstotheadventoffiberoptic
communication.Mobilecomputingandmobilecommunicationhasalsoassistedmankindtocommuni-
cateeffectively.Allthesefacetsofcommunicationhavebeenmainlypossiblebytheadvancementofthe
underlyingtechnologyrangingfromantennadesigntostreamliningwaveformpropagationcharacteris-
tics.Addedtothesearetheadvancementsinhardwarerealizationsofnetworkdevicesandstructures.

Aboveall,thesecurityofinformationdisseminationinthisinformationtechnologyarenaisanessen-
tialcriterion.Anoutstandingandperpetualresearchinitiativehasalwaysbeeninvestedinthisdirection
resultinginrobustandsecurecommunicationchannelsfordisseminationofinformation.

Thisbookisintendedtoencompasstherecentadvancementsincomputationalintelligenceasitap-
pliestocommunicationnetworks.

Theproposedbookwouldcometothebenefitsofseveralcategoriesofstudentsandresearchers.At
thestudents’level,thisbookcanserveasatreatise/referencebookforthespecialpapersatthemaster’s
levelaimedatinspiringpossiblyfutureresearchers.NewlyinductedPhDaspirantswouldalsofindthe
contentsofthisbookusefulasfarastheircompulsorycourseworksareconcerned.

Attheresearchers’level,thoseinterestedininterdisciplinaryresearchwouldalsobebenefitedfromthe
book.Afterall,theenrichedinterdisciplinarycontentsofthebookwouldalwaysbeasubjectofinterest
tothefaculties,existingresearchcommunitiesandnewresearchaspirantsfromdiversedisciplinesofthe
concerneddepartmentsofpremierinstitutesacrosstheglobe.Thisisexpectedtobringdifferentresearch
backgrounds(duetoitscrossplatformcharacteristics)closetooneanothertoformeffectiveresearch
groupsallovertheworld.Aboveall,availabilityofthebookshouldbeensuredtoasmuchuniversities
andresearchinstitutesaspossiblethroughwhatevergracefulmeansitmaybe.

Theeditedvolumecomprises21wellversedandself-containedchaptersfromdiverseresearchdo-
mainsrangingfromfundamentalsofcommunicationsystemstointelligentantennadesignalongwith
somereportingonrecentcomputingparadigms.

Chapter1presentsacyclostationaryanalysisofmodulatedsignalsinmoderncommunicationsys-
tems.Itelaboratesthedifferenttechniqueswhichareappliedtothespectralcorrelationfunction(SCF)
ofsignalsforextractingfeaturesonthebasisofwhichdecisionofdetectingasignalornoiseismade.
Thechapteralsopresentsacomparisonofseveralsignaldetectiontechniquesonthebasisofutilizing
uniquefeatureexhibitbyanormalizedvectorcalculatedonSCFalongfrequencyaxis.

Cognitiveradioisnowacknowledgedasapotentialsolutiontomeetthespectrumscarcityproblem
inradiofrequencyrange.Toachievethisobjectiveproperidentificationofvacantfrequencybandis
necessary.InChapter2,adetectionmethodologybasedoncepstrumestimationhasbeenproposedthat
canbedonethroughpowerspectraldensityestimationofthereceivedsignal.Thedetectionhasbeen
studiedunderdifferentchannelfadingconditionsalongwithGaussiannoise.

RFIDandMANETbecomethegrowingcomponentsofInformationandCommunicationTechnol-
ogy(ICT)applicationsandcanbeeffectivelyutilizedinglobaloperations.RFIDandMANEThave
thepotentialtoincreasetheefficiencyofoperationsinvariousindustries,improveassetvisibilityand
traceability,decreaserelianceonmanualprocesses,reduceoperationcosts,andprovideusefuldatafor
businessanalytics.Chapter3describesthevariousaspectsandapplicationsofRadioFrequencyIdenti-
fication(RFID)totheheathcareindustry,supplychainmanagementandmodernbusiness.

SoftwareDefinedRadio(SDR)systemscanadapttothefuture-proofsolutionanditcoversboth
existingandemergingstandards.AnSDRhastopossesselementsofreconfigurability,intelligenceand
softwareprogrammablehardware.Themaininterestinanycommunicationgroupisthesuresendingof
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signalsofinfofromatransmittertoareceiver.Chapter4discussesanSDRsystembuiltusingLabVIEW
foraGenericTransceiver.

Opticalpacketswitchingisaconnectionlessnetworkingsolutionthroughwhichwecangethighspeed
datatransferandoptimumbandwidthutilizationusingwavelengthdivisionmultiplexingtechnique.A
numberofopticalpacketswitcharchitecturesareavailableinmarketforrealizingopticalpacketswitch-
ing.InChapter5,theauthorsdiscusstheoveralldevelopmentofopticalpacketswitching.Italsofocuses
onacomparisonbetweentheswitchesthroughloss,costandbufferanalysis.

Flexibleandwearabletechnology,havingthemeritsofbeinglight-weight,energyefficient,inaddition
tolowmanufacturingcost,reducedfabricationcomplexity,andtheavailabilityofinexpensiveflexible
substratesisbeingestablishedasanappealingalternativetotheconventionalelectronicstechnologies
whicharebasedonrigidsubstrates.Furthermore,wearableantennashavebeenatopicofinterestfor
morethanthepastdecade,andhundredsofscientificpaperscanbefoundonthesubject.Chapter6
dealswithanoverviewofantennasofwearabletechnologiessurmisingtheadvantages,disadvantage
andchallenges.

Theradiofrequency(RF)energyharvestingisfoundasanattractivealternativetoexistingenergy
resources.Chapter7dealswiththedesignandperformanceevaluationofdifferentrectifyingantenna
circuitsforRFenergyharvesting.Thischapterthrowslightonthedifferentcircularlypolarizedmicrostrip
antennase.g.shortedsquareringslotantennaandcrossedmonopoleantennawithstepgroundplane.
Thechapterconcludeswithadetailedstudyontheperformanceoftherectennacircuitsevaluatedin
termsofconversionefficiency.

RobustnessandreliabilityaretwoessentialnetworkparameterstobegivenpriorityinIndustrialWire-
lessSensorNetwork(IWSN).Butatthesametimeitisdifficulttoachievegainintheseperformance
metrics.Sinceinindustriesthesenetworksareusedformonitoring,controlandautomationprocesses,
therefore,italsorequiresrobustcommunicationwithminimumdelay.ConsideringtheneedofhighQoS
inIndustrialWSN,protocolsandstandardsweredevelopedtofulfilltherequirementofreliabledatacom-
municationinharshenvironment.Chapter8discussesaboutacrosslayercooperativeprotocolforIWSN.

Chapter9presentsadynamicreputationbasedincentiveschemetoencourageselfishnodesinpost-
disastersituationusingDelayTolerantNetwork(DTN).ADTNisdescribedbyaspecialkindofmobile
ad-hocnetworkwheresparseness,largecommunicationdelayandlackofendtoendpathfromsource
todestinationexist.Itisevidentfromthisfactthatdataforwardingisdependentonthecooperationof
multiplehopsin“store-carry-forward”manner.However,nodesinvolvedincommunicationmaysome-
timesbehavemaliciouslyandmaynon-cooperate.Theprimaryobjectiveofthischapteristodevelopa
reliabledataforwardingschemebydetectingmaliciousactivitiesandencouragenodestoparticipatein
PostDisasterCommunicationenvironment.

Oflate,FlyingAd-hocNetworks(FANETs),enablingad-hocnetworkingbetweenhighlymobile
UnmannedAerialVehicles(UAVs),aregainingimportanceinseveralmilitary,commercialandcivil-
ianapplications.Thesensitivityofthesemissionsrequirespreciseandpromptdatadelivery.Thus,the
mostimportantcommunicationrequirementsthatneedtobeaddressedwhiledesigningFANETsareof
highreliabilityandlowlatency.Inlinewiththesedemands,Chapter10focusesonthemobilitymodels,
MACprotocolsandroutingprotocolsforFANETs.

SecurityandtrustaretwoinevitableconceptsforsecureMANET.Therearevarioussystemsused
forensuringsecurityandtrustincaseofMANET.Thesesystemshaveseveraladvantagesaswellas
severaldisadvantagesintermsofhighcommunicationandcomputationoverhead.ThegoalofChapter
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11istoimplementaleaderelectionalgorithmafterproperevaluationofnodetrustinMANETonthe
basisofratioofsignalsentandacknowledgementreceived.

OneofthecriticalandvitalparametersofWirelessSensorNetworks(WSNs)isitslifetime.There
arevariousmethodstoincreaseWSNlifetime,clusteringtechniqueisoneofthem.Inclustering,selec-
tionofdesiredpercentageofClusterHead(CHs)isperformedamongthesensornodes(SNs).Selected
CHsareresponsibletocollectdatafromitsmembernodes,aggregatesthedataandfinallysendtothe
sink.Chapter12presentsFuzzy-TOPSIStechniquesbasedonmulticriteriadecisionmakingtochoose
CHefficientlyandeffectivelytomaximizetheWSNlifetime.

Chapter13highlightsacosteffective,hasslefreeandsecurecommunicationbetweenthecloudand
movingvehicles.ThegoalofthischapteristogiveabroadoverviewofVehicularcloudcomputing,ve-
hicularcloudapplications,mobilecomputing,andrecentliteraturecoveringsecurityofvehicularcloud.

Cloudcomputingisoneofthemostvitaltechnologywhichhasbecomeapartofcorporatelife.Itis
consideredtobeoneofthemostemergingtechnologieswhichservevariousapplications.Generallythese
Cloudcomputingsystemsprovidevariousdatastorageserviceswhichhighlyreducethecomplexityof
users.Chapter14focusesonaddressingtheconfidentialityofusers’data.Sincesoftwarelevelsecurity
hasvulnerabilitiesinaddressingthisproblem,theauthorsintroducesahardwarelevelofsecurityinthe
formofTrustedPlatformModule(TPM)whichisachipincomputerthatisusedforsecurestorage.

Chapter15presentsanindoornavigationsolutionforvisuallyimpairedpedestrians,whichemploys
acombinationofaradiofrequencyidentification(RFID)tagarrayanddead-reckoningtoachievepo-
sitioningandlocalisation.Thisformofpositioningaimstoreducethedeploymentcostandcomplexity
ofpureRFIDarrayimplementations.

Thetwomainimportantfeaturesofneuralnetworksareweightsandbiasconnection,whichisstill
achallengingproblemforresearchers.InChapter16,theauthorsselectweightsandbiasconnection
ofneuralnetwork(KN)usingmodifieddifferentialevolutionalgorithm(MDEA)i.e.MDEA-NNfor
uncertain nonlinear systems with unknown disturbances and compare it with KN using differential
evolutionalgorithm(DEA)i.e.DEA-KN.

Theconstructionofapracticalnanorobotisadefinitefuturisticreality.However,thedevelopmentof
aNanorobotisassociatedwithamultitudeofchallengesandlimitationsrelatedmainlytoitscontroland
behavioralaspectsindifferentdynamicworkenvironments.Chapter17discussesdifferentNanorobot
movementcontrolalgorithmsindynamicenvironments.Thischapteralsoincludesadescriptionofhow
nanoroboticstechnologyhasbeenappliedinmedicalfield.

Realtimeanalysisandinterpretationoffetalheartrate(FHR)istheprimarychallengeposedtoevery
clinician.Differentalgorithmshadbeendeveloped,triedandsubsequentlyincorporatedintoCardioto-
cograph(CTG)machinesforautomateddiagnosis.Chapter18proposesanalgorithmforextractingthe
variabilityoffetalheart.Thealgorithm’saccuracyanddegreeofagreementwithclinician’sdiagnosis
hadbeenestablishedbyvariousstatisticalmethods.

Chapter19givesaninsightonvariousmethodssofarproposedrelatedtoDNAcryptographythat
involvesthecharacteristicsofDNAincorporatingthetraditionalcryptographictechniquesandadetailed
comparisonofthesetechniquestherebyproposingtherequirementsforanefficientDNA-basedcryp-
tographicsystem.Thesetechniquesalsoincludetheareaofsteganographythatconcealsthemessage
withinacoveroracareermediatoeschewtheattacksfromtheintruders.

Underwaternetworkingtechnologieshavebroughtusunforeseenwaystoexploretheunexplored
aquaticenvironmentandthiswayprovideduswithalargenumberofdifferentkindsofapplicationsfor
environmental,scientific,commercial,andmilitarypurposes.Althoughpreciseandcontinuousaquatic
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environmentmonitoringcapabilityishighlyimportantforvariousunderwaterapplications,duetothe
uniquecharacteristicsofunderwaternetworkssuchaslowcommunicationbandwidth,higherrorrate,
nodemobility,largepropagationdelay,andharshunderwaterenvironmentalconditions,existingsolu-
tionscannotbeapplieddirectlytounderwaternetworks.InChapter20,theauthorsmainlyfocusonthe
useofwirelessmicro-electromechanicalsystemsforunderwaternetworksandpresentitsadvantages.In
addition,theauthorsinvestigatethechallengesandopenresearchissuesofwirelessMEMStoprovide
aninsightintofutureresearchopportunities.

Qualityestimationforviabilityofdataprocessinganddeliveringthroughtheparadigmofservice
orientedcomputingandloadbalancingclusterbasedwebserverforhighperformanceofservicesagainst
extensiveloadofconsumersisanimportantconcerninthedomainofgridanddistributedcomputing,
bigdataanalysisandinternetofthings.Assuch,Chapter21proposesaqualityestimationframework
consideringaprototypearchitectureformultiservicemulti-functionalwebservicesdeployinginload
balancingclusterbasedApacheTomcatwebserveranddevelopingaclinicaldatabaseforprocessing
diseaserelatedqueriesthroughthearchitecture.

Theprimaryobjectiveofthebookistobringabroadspectrumofdatacommunicationapplications
underthepurviewofcomputationalintelligencesothatitisabletotriggerfurtherinspirationamong
variousresearchcommunitiestocontributeintheirrespectivefieldsofapplicationstherebyorienting
theseapplicationfieldstowardsintelligence.

Oncethepurpose,asstatedabove, isachieveda largernumberofresearchcommunitiesmaybe
broughtunderoneumbrellatoventilatetheirideasinamorestructuredmanner.Inthatcase,thepresent
endeavormaybeseenasthebeginningofsuchaneffortinbringingvariousresearchapplicationsinthe
complementaryfieldsofintelligentcommunicationclosetooneanother.
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