


Preface



Multimediareferstotherepresentationofinformationinvariedforms.Twobroadcategoriesofmulti-
mediainformationareprevalent.Theseare(1)discretemediaand(2)continuousmedia.Information
becomesmultimediainformationifandonlyifitcontainsatleastacontinuousmedia.Themostcommon
andenormouscontinuousmediatypeisthevideo.Alotoftime-complexcomputingfacilityisrequired
forprocessingvideocontentsgivenitsvarietyandenormityofunderlyingdata.

Videocontentclassificationisanimportanttaskinthecomputervisioncommunityasfarasintelligent
analysisofvideocontentisconcerned.Typicalapplicationsincludevideocontentmining,videoindexing
(formediaindustry),videosurveillanceanddefenseapplicationstonameafew.Ascoreofliteratures
existsinthisregardprovidingadetailedcomparativestudyofthedifferenttechniquesinvogue.Video
contentclassificationprimarilyentailsthedetectionofthecutsinthevideosequencesthroughclassical
aswellasnon-classicaltechniques.Thenon-classicaltechniquesresorttocomputationalintelligence
perspectivesinascertainingthevideoshotboundariesbyusingtheinherentinformationdistribution
ofthevideocontent.Hence,largervideoframes/sequencesobviouslyrequirealotofcomputational
overhead in theshotdetection task.Since,videodataareessentiallycontinuous innature,dynamic
estimationofthedatadistributionisaprerequisiteinthecommonlyusedshotboundarydetectionand
videoanalysistechniques.

Thiseditedvolumeaimstoopenupanewrealmofresearchinmediaindustryhelpingpractitionersto
securelyandfaithfullyprocesstheirmultimediadataasisevidentfromthetableofcontents.Almostno
bookisexistentinthemarketasofnowinthisrelatedfield.Moreover,theuseofintelligenttechniques
forprocessingofmultimediadatawouldgiverisetorobustandtimeefficientsystemsespeciallywhen
multimediadataareverybulkyinnature.Addtoit,thebookwouldalsoserveasatreatiseforeffective
transmissionofmultimediadataacrossreliablenetworks.

Thiseditedvolumeisintendedtobridgethegapinthemedia-researchers’communitybyintroducing
neweravenuesintheformofrecenttrendsinresearchareasincontinuousmediaprocessingandma-
nipulation.Infact,theobjectivesoftheproposedpublicationaremanyfold.Thesemaybesummarized
accordingtotheirpriorities.

1. Tilldate,theexistingtechniquesforvideosegmentationareabletodetectwithhighaccuracythe
hardcutspresentinavideo.Thisbookseeksavenuesforadvancementsinthesetechniquestobe
appliedtolivestreamingvideosforon-the-flyvideosegmentation.

2. Theproblemofsettinganautomaticthresholdforvideosegmentationhastobeaddressed.The
thresholdistobesetdynamicallywithoutanyaprioriknowledgeaboutthetype,contentorlength
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ofthevideo.Newerresearchtrendswouldsurelytargetthisuntouchedareaandtherebyopena
neweraofvideosummarizationofrealtimeevents,suchasproducinghighlightsofsportsvideos.

3. Detectionofrepresentativeframes(key-frames)whichdenotethesemanticcontentoftheshotsin
avideowhichareusedforvideoindexingisalsoachallengingproposition.Redundancyreduction
isanimportantstepasitremovesuninformativeorredundantvideoframes/segmentsandretains
themostinformativepartswhichareconcatenatedtoformavideosummary.Thisbookstrivesto
seeknewerresearchinitiativesinthisdirection.

Theintendedreadersofthisbookaretherelevantresearchcommunityandthemediapractitioners.To
beprecise,thebookisaimedtoestablishthemissinglinkbetweentheresearchstandingintherelevant
fieldandthatisupcoming.Infusingintelligentparadigmsformultimediainformationprocessingwould
surelyandcertainlyhelpthereadersgrasptheessenceandutilityofthedifferentintelligenttechniques
invogueforfaithfulunderstandingofmultimediainformation.

Thisbookwouldcometothebenefitsofseveralcategoriesofstudentsandresearchers.Atthestudents’
level,thisbookcanserveasatreatise/referencebookforthespecialpapersatthemasterslevelaimed
atinspiringpossiblyfutureresearchers.NewlyinductedPhDaspirantswouldalsofindthecontentsof
thisbookusefulasfarastheircompulsorycourseworkisconcerned.

Attheresearchers’level,thoseinterestedininterdisciplinaryresearchwouldalsobenefitfromthe
book.Theenrichedinterdisciplinarycontentsofthebookwouldalwaysbeasubjectofinteresttothe
faculties,existingresearchcommunitiesandnewresearchaspirantsfromdiversedisciplinesofthecon-
cerneddepartmentsofpremierinstitutesacrosstheglobe.Thisisexpectedtobringdifferentresearch
backgrounds(duetoitscrossplatformcharacteristics)closetooneanothertoformeffectiveresearch
groupsallovertheworld.

Theeditedvolumecomprises16wellversedandself-containedchaptersfromdiverseresearchdomains
rangingfromfundamentalsofmultimediatoimage,audioandvideoprocessingtodatacompression.

Chapter1discussesabouthowtoanalyzeavideooranimagebyusingseveralmethodslikescene
analysis, andshotboundarydetectionandanalysis, frameanalysis,hypermedia representation, seg-
mentationofmedia.Themainfocusofthechapteristodiscussastohowtousetheabovementioned
methodsinanyofthemediavideoorimageandextracttheinformationrequiredtorepresentthewhole
mediaunderprocess.

Chapter2discussesthebasicaspectsofimagesegmentationandanapplicationandpresentsadetailed
assessmentonthedifferentmethodsinimagesegmentationanddiscussesacasestudyonit.

Featureextractioninamultimediaenvironmentdealswithtwocomplicatedtasksfirstdecidingand
thenextracting.Therearecertainpropertiesexpectedfromgoodfeaturesviz.,Repeatability,Distinc-
tiveness,Locality,Quantity,Accuracy,Efficiency,and Invariance.Chapter3describes thedifferent
featureextractiontechniques.ItalsoconcentratesontakingasurveyonthetopicofFeatureextraction
andImageformation.

ParticleSwarmOptimization(PSO)isawell-knownswarmoptimizationtechnique.Itisveryeffi-
cienttooptimizetheimagesegmentationproblem.PSOalgorithmhassomedrawbacksasthepossible
solutionsmayfollowtheglobalbestsolutionatonestage.Asaresult,theprobablesolutionsmaybe
boundwithinlocallyoptimizedsolutions.Chapter4triestogetoverthedrawbackofthePSOalgorithm
andproposesaModifiedParticleSwarmOptimization(MfPSO)algorithmtosegmentthemultilevel
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images.TheproposedmethodiscomparedwiththeoriginalPSOalgorithmandtherenownedk-means
algorithm.Comparisonoftheabovementionedexistingmethodswiththeproposedmethodareapplied
onthreereallifemultilevelgrayscaleimagesandtheresultsaredemonstrated.

Chapter5focusesontheconceptofContentbasedimageretrieval.Searchingofanimageorvideo
databasebasedontextbaseddescriptionisamanuallaborintensiveprocess.Descriptionsofthefile
areusuallytypedmanuallyforeachimagebyhumanoperatorsbecausetheautomaticgenerationof
keywordsfortheimagesisdifficultwithoutincorporationofvisualinformationandfeatureextraction.
This method is impractical in today’s multimedia information era. “Content-based” means that the
searchwillanalyzetheactualcontentsoftheimageratherthanthemetadatasuchaskeywords,tags,and
descriptionsassociatedwiththeimage.Theterm‘content’inthiscontextmightrefertocolors,shapes,
textures,oranyotherinformationthatcanbederivedfromtheimageitself.Severalimportantsections
arehighlightedinthischapter,likearchitectures,querytechniques,multidimensionalindexing,video
retrievalanddifferentapplicationsectionsofCBIR.

Among thevariousapplications likephysics, security,photonics,biomedical,astronomy, remote
sensing,ecological,environmental,etc.;biomedicalisoneofthemanyimportantareasresearchersare
focusingon.Sofortheintelligentanalysisofmultimediainformationlikebiomedicalimage,Chapter6
coversthisthrustarea.Thischapterthereforeaidsbothbiomedicalengineersandnon-technicalpeople
togetanoverviewofthebasicsofbiomedicalimageprocessingandanalysis.

InChapter7differentsolutionsarepresentedtodevelopalgorithmsfordigitalimageprocessingfocus-
ingparticularlyonedgedetection,whichisoneofthemostimportantphasesusedincomputervisionand
imageprocessingapplicationsandalsoinhumanimageunderstanding.Inthischapter,implementation
ofclassicaledgedetectionalgorithmsispresentedandalsoimplementationofalgorithmsbasedonthe
theoryofCellularAutomata(CA)isdemonstrated.

Imagesegmentationamongoverlappinglandcoverareasinsatelliteimagesisaverycrucialtask.
Detectionofbelongingnessistheimportantproblemforclassifyingmixedpixels.Chapter8proposes
anapproachforpixelclassificationusingahybridapproachofFuzzyC-MeansandCellularautomata
methods.Thisnewunsupervisedmethodisabletodetectclustersusing2-DimensionalCellularAutomata
modelbasedonfuzzysegmentations.Thisapproachdetectstheoverlappingregionsinremotesensing
imagesbyuncertaintiesusingfuzzysetmembershipvalues.

Fuzzyclassificationtechniquesareusedforimageclassificationforquitealongtimebackbyallow-
ingpixelstohavemembershipinmorethanoneclass.However,handlinginformationatthepixellevel
istimeconsumingandthereisahighchanceofbiasedassessmentofimagesifclasslabelsareassigned
byasinglehumanobserver.Anindividual’sperceptioninassessingqualityofimagesisnotreflected
evenifmultipleobservers’opinionsareconsidered.InChapter9,theFuzzyRelationalClassifier(FRC)
isusedtoassessqualityofimagesdistortedbyinformationlossornoise,unliketheexistingmethods
whereimagesarepreprocessedtoremovethenoisebeforeclassification.

eHealthisasetofsystemsandservicesthatenablethesharingofmedicaldiagnosticimagingdata
remotely.TheapplicationofeHealthsolvestheproblemofthelackofspecializedpersonnel,unnecessary
executionofmultiplediagnosticimagingandrapidexchangeofinformationandremotediagnostics.
Medicalimaginggenerateslargeamountsofdata.AnMRIstudycancontainuptoseveralGigabytes
(GB).Theexchangeofsuchlargeamountsofdatainthelocalnetworkfacilitiesisasignificantproblem
duetobandwidthsharingwhichisevenmoresignificantinmobileandwirelessnetworks.Apossible
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solutiontothisproblemisdatacompressionwiththerequirementthatthereisnolossofdata.Thegoal
ofChapter10isaconceptualcompressionprototypethatwillallowfasterandmoreefficientexchange
ofmedicalimagesinsystemswithlimitedbandwidthandcommunicationspeeds(cellularnetworks,
wirelessnetworks).Toobtainthisconceptualcompressionprototypewewillusewavelets.

Duringvideoediting,theshotscomposingthevideoarecoalescedtogetherbydifferenttypesoftran-
sitioneffects.Thesetransitioneffectsareclassifiedabruptandgradualtransitionsbasedontheinherent
natureofthesetransitions.Inabrupttransitions,thereisaninstantaneouschangeinthevisualcontent
oftwoconsecutiveframes.Gradualtransitionsarecharacterizedbyaslowandcontinuouschangeinthe
visualcontentsoccurringbetweentwoshots.InChapter11,thechallengesfacedinthisfieldalongwith
anoverviewofthedifferentapproachesarepresented.Also,anovelmethodfordetectionofdissolve
transitionsusingatwo-phasedapproachedisenumerated.

Musiclisteningisoneofthemostcommonthingsofhumanbehaviors.Normallymobilemusicare
downloadedtomobilephonesandplayedbymobilephones.Todaymillennialpeopleusemobilemusic
inaboutalltheagegroups.Musicrecommendationsystemenhancespersonalizedmusicclassifications
thatcreateaprofilewiththeserviceandbuildupamusiclibrarybasedonthechoicepreferencesusing
mobilecloudservices.Musicrecommendationthroughcloudisthereforeanemergingfield,andthiscan
bedoneusingvariousparameterslikesonggenresimilarity,humanbehavior,humanmood,songrhythmic
patterns,seasonsetc.Chapter12presentsanintelligentmusicrecommendersystemthatidentifiesthe
raganameofoneparticularsongmusicandthenmappingwiththeragatimedatabaseandclassifiesthe
songsaccordingtotheirplayingtimethatcreatetimeslotbasedpersonalizedmusiclibraries.

Overthepastdecade,researchinthefieldofContent-BasedVideoRetrievalSystems(CBVRS)has
attractedmuchattentionasitencompassesprocessingofalltheothermediatypesi.e.text,imageand
audio.Videosummarizationisoneofthemostimportantapplicationsasitpotentiallyenablesefficient
andfasterbrowsingoflargevideocollections.Aconciseversionofthevideoisoftenrequireddueto
constraintsinviewingtime,storage,communicationbandwidthaswellaspower.Thus,thetaskofvideo
summarizationistoeffectivelyextractthemostimportantportionsofthevideo,withoutsacrificingthe
semanticinformationinit.TheresultsofvideosummarizationcanbeusedinmanyCBVRSapplica-
tionslikesemanticindexing,videosurveillancecopiedvideodetectionetc.However,thequalityofthe
summarizationtaskdependsontwobasicaspects:contentcoverageandredundancyremoval.These
twoaspectsarebothimportantandcontradictorytoeachother.Chapter13aimstoprovideaninsight
intothestate-of-the-artapproachesusedforthisboomingfieldofresearch.

Biometricsystemisusedbymanyinstitutions,organizationsandindustriesforautomaticrecognition
ofperson.Oneofthemainreasonsforpopularityofusedforbiometricsystemisthattheabilityofthe
systemtoidentifybetweenanauthorizedpersonandunauthorizedperson.Therearemanychallenges
associatedwiththebiometricsystemsuchasdesigningofhumanrecognitionalgorithm,compression
ofbiometrictemplates,privacyandsecurityofbiometrictemplatesinbiometricsystems.Chapter14
givesanapplicationofCompressiveSensing(CS)theoryforsolutionsoftheabovementionedchal-
lengesinbiometricsystems.

Chapter15introducesamethodologyonhowtouseanalyticalpotentialofmultimediacontentslike
YouTube,BingVideosorVimeofordiscoveringbehavioralconsumercharacteristics.Thechapteralso
enumeratesontohowtoconsolidateunstructuredtextdatasourcesfromblogsandTwitterwithrevealed
knowledgefrommultimediacontentsforbetterunderstandingconsumerhabitsandneeds.
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Nowadays,multimediacontentssuchasimages,videos,e-booksandtextsareeasilyavailablefor
downloadontheinternet.Duplicationofmultimediacontentsisdoneusingdifferentsoftware.Thistype
ofoperationsometimescreatesproblemofcopyrightandownershipauthentication.Digitalwatermark-
ingtechniqueisoneofthesolutionsforprovidingprotectiontomultimediacontents.Chapter16gives
variouswatermarkingtechniquesinthetransformationandsparsedomainforprotectionofmultimedia
contents.ThischapterdemonstratesvariouswatermarkingtechniquessuchasDiscreteCosineTrans-
form(DCT),DiscreteWaveletTransform(DWT),SingularValueDecomposition(SVD),FastDiscrete
CurveletTransform(FDCT),andCStheorybasedtechnique.

Theprimaryobjectiveofthebookistobringabroadspectrumofmultimediaapplicationdomains
underthepurviewofintelligenttechniquessothatitisabletotriggerfurtherinspirationamongvarious
researchcommunitiesandcontributeintheirrespectivefieldsofapplications.Thereby,theseapplication
fieldsmaybeorientedtowardsusingintelligencetechniques.

Oncethepurposestatedabove,isachieved,alargernumberofresearchcommunitiesmaybebrought
underoneumbrellatoventilatetheirideasinamorestructuredmanner.Thus,thepresentendeavormay
beseenasthebeginningofsuchaneffortinbringingvariousresearchdomainsclosetooneanother.
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