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Imageprocessingisusedtoprocesstheimagesbasedontherequirementbyusingthesignalprocess-
ingtechniques.Thesignalprocessingtechniquesisorganizedwithmathematicaloperations,forwhich
inputisanimageorvideoframe.Theresponseoftheprocessingunitmaybeeitheranimageorsetof
parameters/characteristicsrelatedtotheinputimage.Basically,imageprocessingisdealingwithtwo
dimensionalsignals.Inthat,classificationsofimageparameters/characteristicsareusingthestandard
signalprocessingtechniques.Thethreedimensionalimageprocessinghaslotofapplicationsinreal
timelikecomputervision,wherethez-axisbeingtime/frequency.Generally,imageprocessingrefers
todigital,opticalandanaloginputsignalprocessing.

Thedigitalimageprocessingisdealingwithcomputersimulationsbasedonthemathematicalal-
gorithms.Basedonthemathematicalalgorithms,theparameters/characteristicsoftheimagescanbe
studied/enhanced.Thedigitalimageprocessingtechniqueswidelyusedtostudythemedicalimages
andsatelliteimages.Byusingtheadvanceddigitalimageprocessingtechniques,nowresearcherscan
predictthecropgrowth,cancercellsandmaterialdefects.Thecancercelldetectioninearlystageis
possibleusingopticalmicroscopyimaging.

NEED FOR A BOOK ON THE PROPOSED TOPICS

Theadvancedimageprocessingtechniquesarewidelyusedincomputervisionandcontrol,byprocess-
ingthetwoandthreedimensionalimagesasinput.Thethreedimensionalimageprocessingiswidely
usedtocontroltheroboticmovementsandmachineprocessing.Therobotcanmoveevennon-planar
surfacesbyanalyzingthetwo/ threedimensionalimages.Thefastresponseswithhighaccuracyof
theroboticfunctionsareachievedbyusingtheadvancedfeedbackprocessingunitswithdigitalimage
processingsystems.Today,imageprocessingandrecognitionhasbroadscopeduetotherequirement
andgapinthescientificvisualization.Inmaterialsscience,generallyX-rayandUVareusedtoevaluate
thestructurewithoutdisturbingit.Inthebio-medicalfield,eventodaytheworkingmechanismofthe
advancedimagingtechniquesarebasedontheionizingradiationlikeX-rays,UVrays,etc.Theionizing
radiationswillaffecttheadjacenttissuesaswellasorgans.

Now, researchersare interested toworkwith terahertz imaging techniques,because ithas lotof
meritsandopportunitieslikenon-ionizingradiation,unlicensedspectrumandhighspatialresolution.
Intheelectromagneticspectrum,theterahertzwavesliesfrom0.1THz-10THz(wavelengthsof3mm
toabout1μm).ThedesignsofTHztransreceiversareunderresearch,duetoitssystemcomplexityand
miniaturization.TheTHzimagingisplayinginterestingroleinnano-biology,weaponandhazardous
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materialsdetections.In1995,Belllaboratoriesdevelopedafirstterahertzimagingsystemsbasedon
theterahertztimedomainspectroscopy.Inwhich,theterahertzwaveformsaredownconvertedinto
kilohertzfrequencyrange.Theshortwavelengthterahertzpulsesenhancedthespatialresolution.The
non-ionizingradiationopenedthenewresearchopportunitiesinthefieldofbio-medicalimagingas
wellasradiology.Thebroadbandterahertzpulsescanbegeneratedusingphotoconductiveantennas.
Theterahertztimedomainsystemsandcoherentdetectorsarerequiredtodetecttheterahertzpulses.
Thecontinuouswaveterahertzsystemsarelessexpensivethanterahertztimedomainsystems.Now,
theterahertzimagingsystemsareusedinairportstodetectthehiddenweapons/materialsintheform
ofsolids/powder.Eventoday,terahertzsystemscandifferentiatetheexplosivematerials,bystudying
thematerialsabsorption.

ORGANIZATION OF THE BOOK

Thebookisorganizedinto17chapters.Abriefdescriptionofeachchapterisgivenasfollows:

Chapter 1:This chapter concerns thepreliminariesof fuzzy, intuitionistic fuzzy, type-2 fuzzyand
intuitionistictype-2fuzzysettheoryanditsapplicationinthefingerprintimage;furthermore,the
contrastenhancementandedgedetectionarecarriedoutforthatwiththeassistanceoffuzzyset
theory.Itisusefultothestudentswhowanttoself-study.Thischaptercomposedjusttoaddress
thatissue.

Chapter 2:Thischapterstartswithanintroductiontocomputervisionanditsapplications,whichis
followedbyanintroductiontotextinformationextractionfromimages/video.

Chapter 3:Thischapterdealswithsteganographyalgorithmwhichcanembedmultiplemessages,each
ofwhichrequiresaseparatekeyisproposed.Theapplicationcanestimatethecapacityusedand
capacityremainsforthegivencoverimageandtexts

Chapter 4:ThischapterpresentsananalysisonZernikeMomentsfromtheclassoforthogonalmo-
mentswhichareinvarianttorotation,translationandscaling.Thechapterinitiallyfocusesonthe
reviewofZernikemomentsas1D,2Dand3Dbasedontheirdimensionandlaterinvestigateson
theconstruction,characteristicsofZernikeMomentsandtheirinvariants,whichcanbeusedasa
shapedescriptortocaptureglobalanddetailedinformationfromthedatabasedontheirorderto
provideoutstandingperformanceinvariousapplicationsofimageprocessing

Chapter 5:Thischapterdealsdistinctanddiscretemappingfunctioncalculatesthehistogramvalues
andimprovesthecontrastoftheimage.TheperformanceofIHEisbasedonnoiseremovalratio,
reliabilityrate,falsepositiveerrormeasure,Max-FlowComputationalComplexityMeasurewith
NDRAandVariationHOD.Astheoutcome,thedifferentlevelsofcontrasthavebeensignificantly
improvedwhenevaluatedagainstwiththeexistingsystems.

Chapter 6:Inthischapter,authorshaveproposedsub-optimalkeygenerationalgorithmandthisnature
inspiredoptimizationtechniquerevealscomplexkeys,remainsveryusefulfordecisionmaking
indynamicenvironment.Keygenerationiscraftedascomplexwiththismathematicalmodelthat
overcomesthepredicamentkeyproblemexistsinexistingmethodsandupgradesqualityofen-
cryption.Resultsoftheproposedalgorithmshowtheefficiencyanditsresistanceagainstvarious
cryptanalyticattacks.
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Chapter 7:Thischapterpresentsatechniquewhichusesthesumofheightsquareasameasuretode-
finethedeflectionassociatedwithapseudohighcurvaturepointsonthedigitalplanarcurve.The
proposedtechniqueiterativelyremovesthepseudohighcurvaturepointswhosedeflectionismini-
mal,andrecalculatesthedeflectionassociatedwithitsneighboringpseudohighcurvaturepoints.

Chapter 8:ThischapterpresentsForeignbodyaspiration(FBA)isacommonproblemamongpediatric
populationthatrequiresearlydiagnosisandpromptsuccessfulmanagement.Conventionallythe
radiographyimageinspectionprocessesarecarriedoutmanuallybytheexpertsofmedicalfield.

Chapter 9:TheresultsofnewexperimentsonthedetectionanddescriptionofimagesforanEKF-
SLAMmonocularapplicationareemployedinordertoobtainadispersedsetoffeatureswithout
relateddataassociationproblems.

Chapter 10:Hardmathematicalproblemshavingnopolynomialtimealgorithmstodetermineasolution
areseemlyindesignofsecurecryptosystems.Theproposedwatermarkingsystemusednumber
theoreticconceptsofthehardhigherorderDiophantineequationsforimagecontentauthentica-
tionscheme.

Chapter 11:Thedesign, construction andprogrammingof amobile robot controlledbymeansof
artificialvision,capableofrecognizing,grabbingandmovingspecificobjects inacompletely
autonomouswayispresentedinthischapter,togetherwiththeconceptualandtheoretical-practical
groundsforthework.

Chapter 12:ThischapterbeginswiththebasicideaofBiometrics,BiometricsSystemwithitscompo-
nents,workingandproceedswiththeneedofMultimodalBiometricswiththeemphasisonreview
ofvariousmultimodalsystemsbasedonfusionwaysandfusionlevelofvariousfeatures.Thelast
sectionofthischapterdescribesvariousmultimodalBiometricSystems.

Chapter 13:ThischapterillustratestheExtensiveexperimentalevaluationsonawiderangeofbench-
markdatasetsvalidatetheefficiencyofRSDTcomparedtoCenterSymmetricSpatioTemporal
LocalTernaryPattern(CS-STLTP)forunconstrainedvideoanalytics.

Chapter 14:Thesemechanismsandmethodsareintegratedintwodifferentdistributedschemassothat
itcanbeimplementedinthesamemeantimewithouttakingintotheconsiderationofclustersize.
Thus,theexperimentalevaluationshowsthattheproposedschemesandmechanismsdrastically
reducetheenergyconsumptionandcomputationalburdenwithrespecttotheexistingmethodology.

Chapter 15:ThischapterelaboratesthebasicsofDigitalImageSteganographytechniquesfromancient
eratodigitaledge,typesofimagesusedforthesteganography,payloadusedforthesteganography,
variousattacksanddifferentalgorithmsthatcanprovidetheinformationsecurity.

Chapter 16:Thischapterdescribesthesurveyforfindingvegetation,deforestationofearthimagesfrom
variousrelatedpapersfromdifferentauthors.Thissurveydealswithremotesensingandnormal-
izeddifferencevegetationindexwithvarioustechniques.

Chapter 17:ThischapterdiscussedwithanIntegratedGeographicInformationSystemwithExpert
SystemsusingCloudComputing.

AUDIENCE

Theintendedaudiencesofthisbookarescientists,professionals,researchers,andacademicians,whodeal
withthenewchallengesandadvancesinthespecificareasmentionedabove.Designersanddevelopers
ofapplicationsinthesefieldscanlearnfromotherexpertsandcolleaguesthroughstudyingthisbook.
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ManyuniversitieshavestartedtooffercoursesonImageProcessing,Techniquesandapplicationsonthe
graduate/postgraduatelevelininformationtechnologyandmanagementdisciplines.Thisbookstarts
withanintroductiontoimageProcessingandapplications,hencesuitableforuniversitylevelcoursesas
wellasresearchscholars.Majorcontributionsofchaptersareexpectedfromleadingresearchers,industry
practitioners,andimplementers.Theirinsightfuldiscussionsandknowledge,basedonreferencesand
researchwork,willleadtoanexcellentbookandagreatknowledgesource.
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