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Manyreallifeproblemssufferfromuncertainty,imprecision,vaguenesstonameafew.Conventional
computingparadigmsoften fall shortofofferingcomprehensive solutions to them.Even latest soft
computingparadigmsappearnottoorobusttohandlethesituations.Thisisprimarilybecauseeachin-
dividualconstituentofSoftComputingsuffersfromshortcomings,somewayorother.Inthisbackdrop,
limitationsofonesuchSoftComputingconstituentmayoftenbefoundtobesupplementedbyanother
constituentgivingrisetohybridization.Hybridcomputingisaparadigmwhichaddressesfusedimpact
ofamemberofSoftComputingconstituentstheseissuestoaconsiderableextent.Thisbookisintended
toencompasssuchhybridcomputingtechniquesreportedintheliterature.

SoftComputing,asthenamesuggests,dealswiththesoftmeaningofconcepts.Thisisarelatively
newcomputingparadigmwhichentailsasynergistic integrationofessentiallyfourothercomputing
paradigms,viz.,neuralnetworks,fuzzylogic,roughsetsandevolutionarycomputation,incorporating
probabilisticreasoning(beliefnetworks,geneticalgorithmsandchaoticsystems).Thesecomputingpara-
digmsareconjoinedtoprovideaframeworkforflexibleinformationprocessingapplicationsdesigned
tooperateinthereal-world.Bezdekreferredtothissynergismascomputationalintelligence.According
toProf.Zadeh,softcomputingis“anemergingapproachtocomputing,whichparallelstheremark-
ableabilityofthehumanmindtoreasonandlearninanenvironmentofuncertaintyandimprecision.”
Softcomputingtechnologiesarerobustbydesign,andoperatebytradingoffprecisionfortractability.
Sincetheycanhandleuncertaintywithease,theyconformbettertoreal-worldsituationsandprovide
lowercostsolutions.Thefourcomponentsofsoftcomputingdifferfromoneanotherinmorethanone
way.Theyoperateeitherindependentlyorinunisondependingonthedomainofapplications.Hybrid
computingstemsfromthesynergisticintegrationofthedifferentsoftcomputingtoolsandtechniques
ashasalreadybeenindicated.Thefusionofthesetechniquestowardsachievingenhancedperformance
andmorerobustsolutionscanbeachievedthroughappropriatehybridization.

Anintelligentmachineinheritstheboonofintelligencebyvirtueofthevariousmethodologiesof-
feredbySoftComputingparadigmencompassingfuzzyandroughsettheory,artificialneurocomput-
ing,evolutionarycomputing,aswellasapproximatereasoning.Attimes,situationdemandsinreality,
whereanyofthetechniqueslistedabovedoesnotprovideanycomprehensiblesolutionbutaneffective
symbiosisofmorethanoneoftheabovetechniquesoffersaformidablesolution.Thisgivesrisetothe
adventtoseveralhybridmethodologies.Oflate,thereisenormousgrowthofresearchexplorationof
injectingelementsofintelligenceusingefficienthybridtechniques.Alltheseinitiativesindicatethatthe
individualsoftcomputingtechniquesdonotbehaveinconflictingmannerratherbehavecomplimentary
tooneanother.Infact,recentreportsrevealtheinherentstrengthofsuchhybridizationofcomputation
methods.
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Theobjectiveofthepresentendeavoristobringabroadspectrumofapplicationdomainsunderthe
purviewofhybridintelligencesothatitisabletotriggerfurtherinspirationamongvariousresearch
communitiestocontributeintheirrespectivefieldsofapplications,therebyorientingtheseapplication
fieldstowardsintelligence.

Oncethepurpose,asstatedabove, isachieveda largernumberofresearchcommunitiesmaybe
broughtunderonecanopytoventilatetheirviewsandideasinamorestructuredmanner.Inthatcase,
thepresentendeavormaybeseenasthebeginningofsuchaneffortinbringingvariousresearchap-
plicationsclosetooneanother.

The targetaudienceof the intendedbook is the relevant researchcommunity.Tobeprecise, the
bookisaimedtoestablishthemissinglinkbetweentheresearchstandingintherelevantfieldandthat
isupcoming.Hybridizationwouldsurelyandcertainlyhelpthereadersgrasptheessenceandutilityof
thedifferentsoftcomputingtechniquesinvogue.

Theproposedbookwouldcometothebenefitsofseveralcategoriesofstudentsandresearchers.At
thestudents’level,thisbookcanserveasatreatise/referencebookforthespecialpapersatthemasters
levelaimedatinspiringpossiblyfutureresearchers.NewlyinductedPhDaspirantswouldalsofindthe
contentsofthisbookusefulasfarastheircompulsorycourseworkisconcerned.

Attheresearchers’level,thoseinterestedininterdisciplinaryresearchwouldalsobenefitfromthe
book.Afterall,theenrichedinterdisciplinarycontentsofthebookwouldalwaysbeasubjectofinter-
esttothefaculties,existingresearchcommunitiesandnewresearchaspirantsfromdiversedisciplines
oftheconcerneddepartmentsofpremierinstitutesacrosstheglobe.Thisisexpectedtobringdifferent
researchbackgrounds(duetoitscrossplatformcharacteristics)closetooneanothertoformeffective
researchgroupsallovertheworld.Aboveall,availabilityofthebookshouldbeensuredtoasmuch
universitiesandresearchinstitutesaspossibletopromoteeffectiveresearchofinterdisciplinarynature.

Thebookisorganizedintotwobroadersectionsdependingonthetypeofcontributions.Theseare
1)HybridIntelligentTechniques:ConceptsandFundamentalsand2)HybridIntelligentTechniques:
Applications.Section1comprisesfirsttenchapterswhileSection2comprisesresteightfollowing.

Chapter1illustratesastudyofdifferentcashcropbunchsegmentationtechniquesthatplayveryvital
roleintheprocessofharvesting.Thecashcropunderconsiderationhappenstobethearecanutcrop
availableinIndia.Differentcolorsegmentationtechniquessuchasthresholding,K-meansclustering,
FuzzyCMeans(FCM),FastFuzzyCMeansclustering(FFCM),WatershedandMaximumSimilarity
basedRegionMerging(MSRM)techniquesarediscussedinthischapter.

TheinclusivityofdiscretelatentvariablesleadingtomixtureofGaussianscapturingmultimodal
distributionsfromsegmentedregionsisinitiatedinChapter2.Further,thesemixturesareanalyzedin
maximumlikelihoodframeworktoextractdiscriminatoryfeaturesincompactandde-correlatedfeature
space.Inaddition,thischapterdemonstratestheideaofsubspacemixturemodelsinimageretrieval
systems.

InChapter3bio-inspiredtechniquesbasedonthecellularautomata(CAs)andprogrammablecellular
automata(PCAs)theoryareusedtodevelopinformationsecuritysystemscomposedofacombination
ofaCAasapseudorandomnumbergenerator(PRNG)andaPCAthatconstructthecipheringfunctions
ofthedesignedencipheringscheme.Theexperimentalresultsprovethatthecryptographictechniques
basedonbio-inspiredalgorithmsprovideaformidablealternativetotheconventionaltechniques.

Chapter 4 presents the design and comparative analysis between the most well-known column
compressionmultipliersbyWALLACEandDADDAinsub-thresholdregime.Theproposedmultipli-
ersoutperformtheircounterpartsexhibitinglowpowerconsumptionandlesserpropagationdelayas
comparedtoconventionalmultipliers.
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Chapter5adoptsSupportVectorMachine(SVM),RelevanceVectorMachine(RVM)andLeast
SquareSupportVectorMachine (LSSVM) fordeterminationof liquefactionsusceptibilitybasedon
ConePenetrationTest(CPT)fromChi-Chiearthquake.TheresultsshowthatSVM,RVMandLSSVM
aretherobustmodelsfordeterminationofliquefactionsusceptibilityofsoil.

Anoverviewandtheuseofvariousspectralandtemporalfeaturesandthesoftcomputingtechniques
thathavebeenusedforthetelephonicspeechrecognitionareelucidatedinChapter6.

InChapter7,evolutionaryalgorithmsarereviewedanddiscussedfromconceptsanddesignstoap-
plicationsinbioinformatics.Inaddition,italsofocusesonrealworldevolutionaryalgorithmapplications
inbioinformatics.

Chapter8presentsdiscoveringbehavioralpatternswithinnon-temporalandtemporaldatasubsets
relatedtocustomerchurn.Traditionalapproach,basedonusingconventionaldataminingtechniques,
isnotaguaranteefordiscoveringvaluablepatterns,whichcouldbeusefulfordecisionsupport.Chosen
datasetwithtemporalcharacteristicsisthekeyfactorafterapplyingREFIImodelonit,forfindingbe-
havioralcustomerpatternsandforunderstandingcausesoftheincreasingchurntrendswithinobserved
portfolio.Itconcludesthatrevealedknowledgeisabaseforbetterunderstandingofcustomerneedsand
expectations.

InChapter9,theauthorsdiscussandevaluatethehybridizationofmonolithicintelligencetechniques
inordertoachievesmarterandenhancednetworkingoperations.Additionally,theauthorsprovidesys-
tematicapplication-agnosticsemanticsmanagementmethodologywithefficientprocessesforextracting
andclassifyinghigh-levelfeaturesandreasoningaboutrichsemantics.

Infectiousdiseases,suchastherecentEbolaoutbreak,canbeespeciallydangerousforlargecom-
munitiesontoday’shighlyconnectedworld.Sensorsonpersonaldevicesthatgatherinformationfrom
people,andsocialnetworksanalysis,allowtheintegrationofcommunitydata,whiledataanalysisand
modelingmaypotentiallyindicatecommunity-levelsusceptibilitytoanepidemic.Inthiscontext,an
opportunisticsystemisproposedinChapter10andevaluatedforpredictinganepidemicoutbreakina
community,whileguaranteeinguserprivacy.

A self supervised image segmentation method by a non-dominated sorting genetic algorithm-II
(NSGA-II)basedoptimizedMUSIG(OptiMUSIG)activationfunctionwithamultilayerselforganiz-
ingneuralnetwork(MLSONN)architectureisproposedinChapter11tosegmentmultilevelgrayscale
images.Inthesameway,anotherNSGA-IIbasedparallelversionoftheOptiMUSIG(ParaOptiMUSIG)
activationfunctionwithaparallelselforganizingneuralnetwork(PSONN)architectureispurportedto
segmentthecolorimagesinthisarticle.Thesemethodsareintendedtoovercomethedrawbackoftheir
singleobjectivebasedcounterparts.

InChapter12,ageneticalgorithminspiredbyquantumcomputing(QIGA)ispresentedwhichis
appliedtodetermineoptimalthresholdoftwograylevelimages.Differentrandomchaoticmapmodels
exhibittheinherentinterferenceoperationincollaborationwithqubitandsuperpositionofstates.

Chapter13bearstwoparts.Onepartofchapterintroducestheadaptiveilluminationnormalization
techniqueusingRSTthatclassifiestheimageilluminationintothreeclassesbasedonwhichillumina-
tionnormalizationisperformedusinganappropriatefilter.Laterpartofthischapterintroducesuseof
nearsettheoryforFRTonfacialimagesthathavepreviouslyundergonesomefeaturemodifications
throughplasticsurgery.

Chapter 14describes an automatic intelligent diagnostic system forTuberculosis in the form of
Sputummicroscopy.InSputummicroscopy,SputumareexaminedusingamicroscopeforMycobacte-
riumtuberculosis.Thismanualprocessisbeingautomatedbyimageprocessing,whereclassificationis
performedbyusingahybridapproach(colorbasedandshapebased).
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Chapter15examinesthecapabilityofMinimaxProbabilityRegressionMachine(MPMR)andEx-
tremeLearningMachine(ELM)forpredictionofOptimumMoistureContent(OMC),MaximumDry
Density(MDD)andSoakedCaliforniaBearingRatio(CBR)ofsoil.Thesealgorithmscananalyzedata
andrecognizepatternsandareprovedtobeveryusefulforproblemspertainingtoclassificationand
regressionanalysis.

Ahybridapproach(amalgamationofconceptsofmachinelearningtechniquewithsoftcomputing
paradigm)todevelopanintelligentvirtualchemistrylaboratory(IVCL)toolforsimulatingchemical
experimentsonlineispresentedinChapter16.Thedevelopedtoolpresentsaneasytousewebbased
interface,whichtakesasinputthereactantsandpresentsresultsintheformoftypeofreactionoccurred
andthelistofpossibleproducts.

Chapter17presentsanovelfuzzyanomalydetectionmethodthatworksintwophases.Inthefirst
phase,authorsproposeahybridizationofParticleSwarmOptimization(PSO)andK-meansalgorithm
withtwosimultaneouscostfunctionsaswell-separatedclustersandlocaloptimizationtodeterminethe
optimalnumberofclusters.Whentheoptimalplacementofclusterscentroidsandobjectsaredefined,
itstartsthesecondphase.Inthisphase,theauthorsemployafuzzyapproachbythecombinationof
twodistance-basedmethodsasclassificationandoutliertodetectanomaliesinnewmonitoringdata.

RegistrationofmedicalimageslikeCT-MR,MR-MRetc.arechallengingareaforresearchers.Chapter
18introducesanewclusterbasedregistrationtechniquewithhelpofthesupervisedoptimizedneural
network.Featuresareextractedfromdifferentclusterofanimageobtainedfromclusteringalgorithms.
Toovercomethedrawbackregardingconvergencerateofneuralnetwork,anoptimizedneuralnetwork
isproposedinthischapter.

Itmaybenotedthattherearegoodamountofcontributionsoftheapplicationsofhybridintelligent
techniquesinvariousfields.However,anysuchpreviousefforthasremainedapplicationspecifici.e.
aimedatidentifyingaspecificapplicationdomainwheretheingredientsofhybridintelligenttechniques
havebeenappliedquiteeffectively.But,tothebestofourknowledge,effortstobringinmultipledomains
engineeringandsciencewithinoneframeworkasisevidentfromthediversifiednatureofthechaptersin
thisbookarenotveryfrequent.Inthatsense,thisappearstobethefirstsuchefforttoaccommodatecross
platformapplicationsofhybridintelligenttechniques.Speakingfromthescholasticpointofview,this
isanoteworthyachievementinwhichthepresentendeavormaybethoughtofasthemaidenfacilitator.
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