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Advancementintechnologyleadstowidespreaduseofmountingcamerastocapturevideoimagery.
Suchsurveillancecamerasarepredominantincommercialinstitutionsthroughrecordingthecameras’
outputtotapesthatstoredinvideoarchives.Theserecordedvideoscanbeusedforfurthermonitoring
andanalysis toalertsecurityofficers inbanksandinstitutes toavoidcrime.Thus,automatedvideo
surveillancebecomesasignificantresearchareainseveralapplicationssuchaspeople/vehiclestracking
andsafetyissues.Detectedandtrackedmovingobjectscanbeclassifiedintoseveralcategoriesincluding
human,vehiclesandtrucksusingcolorandshapeanalysisaswellasclassifyingthehumanactivityinto
walkingandrunningforexample.Thisclassificationisappliedtoimprovetrackingusingprogressive
reliableconstraints.Inordertoachieveeffectivetrackingandmonitoring,advancedtechniquesforvideo
analysisandprocessingarerequired.

Inadigitalvideo,thepicture’sinformationisdigitizedbothspatiallyandtemporallyandtheresultant
pixelintensitiesarequantized.Generally,digitalvideoandimageprocessingareappliedforimproving
thequalityofthecapturedvideos/images.Advancementinvideotechnologyleadstoenormousamounts
ofdatathataccessibleacrosstheworldintheformofimagesandvideosequencesthroughtelevision
andinternet.Thus,thereisagreatpotentialforvideo-basedapplicationsinmanyareas.Moreover,the
progressioninmultimediaacquirementandstoragetechnologyleadstoamarvelousgrowthinmulti-
mediadatabases.

Themostessentialtaskinvideoprocessingistodividethelongvideosequencesintoanumberof
shots.Afterward,discoverakeyframeofeachshotforsupplementaryvideoinformationretrievaltasks.
Segmentationofthevideotrackintosmalleritemsfacilitatesthesucceedingprocessingprocedureson
videoshots,forinstancesemanticrepresentation/trackingoftheselectedvideoinformation,videoin-
dexingandrecognizingtheframeswhereatransitionoccurredfromoneshottoanother.Thelowlevel
featurescanbeextractedfromthesegmentedvideo.Thevideodatamustbemanipulatedappropriately
forefficientinformationretrieval.Themainchallengingtaskistheretrievalofinformationfromthevideo
data.Themajoritytaskistotransformtheunstructureddataintostructuredoneforvideodataprocess-
ing.Priortoprocessingthevideoframesnoiseeliminationandilluminationchangesshouldberemoved.

Typically,videoprocessinghasdiverseapplications,suchasinastronomy,medicine,imagecom-
pressiontoreducethememoryrequirement,sportstocapturethemotionofanathlete,rehabilitation
to assess the locomotion abilities, motion pictures, surveillance to detect and track individuals and
vehicles),productionindustries,robotcontrol,TVproductions,educationalprogramsbiometrics,and
photoediting.Numerousoftheseapplicationsrelyonthesamevideoandimageprocessingmethods.
Accordingly,thesebasicmethodswillthefocusofthisbook.
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OBJECTIVE OF THE BOOK

Thisbookdeliberatestheforemosttechniquesofvideo/imageprocessingincludingnoiseelimination,
segmentation,classificationandencryption.Itincludesvideosteganographyalongwithmiscellaneous
surveillanceandmonitoringsystemsfor real-timeapplications.Thisbookendeavors toendowwith
significantframeworksandthemostrecentempiricalresearchfindingsintheareaofvideoprocessing.
Itincludesvideoprocessingfundamentalsaswellasadvancetopicstohelpreadersbuildingtheinitial
conceptandtocarryouttheresearchworkonthisparticularfieldinappropriatemanner.Aswellasit
introducesvarietyofvideoprocessingapplicationsinawiderange.Itiswrittenforprofessionalsand
researchersworkinginthefieldofvideoandimaginginvariousdisciplines,e.g.Software/Hardware
video security monitoring, medical devices engineering, researchers, academicians, advanced-level
students,andtechnologydevelopers.

ORGANIZATION OF THE BOOK

Thebookconsistsofandintroductorychapterfollowedby12chaptersthatareorganizedintothreesections
asshownbelow.Thefirstsectionofthebookenclosesfivechaptersthatintroducedthesegmentation,
classificationandregistrationbasedimage/videoprocessing.Thesecondsectioncontainstwochapters
concerningvideosteganography.FromChapter8tillChapter12,thethirdsectionintroducesseveral
surveillanceandmonitoringsystemsapplications.

Theintroductionreportedthemainconceptofthevideoprocessingconceptanditsrelationtothe
imageprocessing.Itelaboratedthevideoprocessingvariousapplicationsthatcanbeimprovedinnew
researchaspectsinthefuture.

Section 1: Segmentation-, Classification-, and Registration-
Based Image/Video Processing (Chapters 1-5)

Segmentation,classification,and registrationare significant image/videoprocesses.Severalmetrics
areusedtoevaluateandbenchmarktheirperformance.Thissectionelaboratedanoverviewofthese
techniqueswithananalysisoftheevaluationmetricsforImageandVideoSegmentationmethods.More-
over,aclassificationprocesswasincludedtoclassifydifferenttypesofcrops,whichcanbeappliedfor
furthervideoapplications.

Chapter 1

Thischapterpresentedabriefoutlineofthemostcommonsegmentationtechniquessuchasthreshold-
ingbasedsegmentation,modelbasedsegmentation,edgedetectionbasedsegmentation,andclustering
basedsegmentation.TheMatlabsimulatedresultsfordifferentimagesegmentationtechniqueswere
includedforbetterunderstandingofimagesegmentation.
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Chapter 2

Lackofevaluationmetricsandbenchmarkdatasetsthatcoversthelargevarietyofsub-problemsappear-
inginimageandvideosegmentationisachallengingissue.Thischapteranalyzedtheevaluationmetrics
datasetsforimageandvideosegmentationmethods.Furthermore,itdiscussedthetraditionalimageand
videosegmentationmethodsandtherequireddatasetstoevaluatethesegmentationalgorithms.

Chapter 3

Thischapterproposedarecognition/classificationsystemforfresh(healthy)cropsandrottenones.Image
analysiswasemployedtoextractstatisticalfeaturesforeachcropusingImageJsoftware.Thesefeatures
wereusedforcrops’recognitionusingtheLeastMeanSquareError(LMSE)algorithmandclassifica-
tionbasedonBagofFeatures(BoF)technique.Theexperimentalresultswereappliedondatabasesfor
orange,mango,tomatoandpotatoes.

Chapter 4

Typically,videoanalysisincludingobjectdetection,classificationandtrackingrequiretheentirevideo
scanning,whichinturnrequiresobjectsdetectionandclassification.Thischapterelaboratedmoving
objectclassificationbasedonthefeaturesextractedfromtheobjectsinthevideosequence.Techniques
suchasedgedetectionusingvariousfilters,edgedetectionoperators,CBIR(ContentBasedImageRe-
trieval)andBag-ofvisualwords(BoV)wereusedtoclassifyvideosintobroadclassestoassistsearching
andindexingusingsemantickeywords.

Chapter 5

Imageregistrationreferstotransformingoneimagewithreferencetootherimagesfromdifferentview-
pointsatvarianttime.Thiscurrentchapterhighlightsthecogitationeffectoffourdifferentregistration
techniques,namelytheaffinetransformationbasedregistration,rigidtransformationbasedregistration,
B-splinesregistration,andDemonsregistration. Itprovidedacomparativestudyamongallof these
registrationtechniquesaswellasdifferentframeworksinvolvedinregistrationprocess.

Section 2: Video Steganography (Chapters 6-7)

Recently,duetotechnologyerrorlesswithsecureddatatransmissionbecomeamustduringlargemul-
timediatransfer.VideoSteganographyknownastheprocessofhidingsecretinformationinsideavideo
sequencewithoutchangingthepixelcolorisinvolved.Inthissection,steganographywasintroduced
alongwithitssystemrequirements,categories,andclassificationswithfocusonimageandvideofiles.
Furthermore,steganographysystemevaluation,attacks,andapplicationswereexplained.

Chapter 6

Thischapterelaboratedanoverviewofthesteganographymodelincludingthecomponentsandtheem-
beddingandextractionprocesseswiththeevaluationprocess.Furthermore,thesteganographysystem
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requirementswerediscussedaswellasacomparisonhasbeenconductedamongthreecategoriesof
steganography.

Chapter 7

ThischapteraddressedthecomputationdelayreductionandincreaseinthethroughputfortheLSB/
multi-bitbasedimagesteganography.Thiswasachievedbyimplementingtheembeddingandextraction
schemesofLSB/multi-bitsteganographyinthereconfigurabledevicesuchasFPGA.Novelarchitectures
weredevelopedforreal-timeapplications.Thealgorithmpresentedinthischapterwasvalidatedbefore
thehardwareimplementation.Thehardwaresimulationandsynthesisestablishedthattheproposedtech-
niqueachievedhighspeedcomparedtoitssoftwarecounterpart.Further,thisschemecanbeextended
tocomplexsteganographytechniquesandhigherperformancecanbeobtained.

Section 3: Surveillance and Monitoring Systems (Chapters 8-12)

Surveillance and monitoring systems are essential with the extensive dissemination of the human
activates.Inrealtimeapplications,eachmovingobjectisdenotedasaspace-timeactivitytubeinthe
video.Automatedrecognitionofhumanactivitiesisacrucialtopicthatcanbeappliedinseveralreal
timeapplications,includinghumancomputerinteraction,andsmartautomatedsurveillance.Moreover,
monitoringallowsthedetectionofanyinterferencethatmayoccurduringanaction.Therefore,thissec-
tionoutlinedandprovidedseveralapplicationsandexamplesforsurveillanceandmonitoringsystems.

Chapter 8

Researchersareinterestedwiththeperceptionandrecognitionofhumanactivitiesthatinvolvedinthe
automatedvisualsurveillance.Thischapterdiscusseddifferentstudiesthatdevotedtohumanaction
recognition.Moreover,itaddressedseveralpublicdatasetsthatusedtovalidatetheautomatedactivity
recognitiontechniques.

Chapter 9

Videosynopsisaffordedlongsurveillancevideorepresentation,whilepreservingtheessentialactivities
oftheoriginalvideo.Since,activitiesshouldbedisplayedindifferenttimesegmentsthanoriginalvideo.
Thus,theprocessbeginswithextractingmovingobjects.Inthischapter,temporalmedianalgorithmwas
usedtomodelthebackgroundandforegroundobjectsusingbackgroundsubtractionmethodfordetec-
tion.Thegeneticalgorithmwasusedtooptimizethetemporalshiftingoftheactivitytubes.Finally,the
activitytubeswerestitchedonthetime-lapsebackgroundvideousingPoissonimageediting.

Chapter 10

Inthischapter,thedevelopmentandimplementationofaremotemonitoringsystemforanelectricgolf
cartwaspresented.Theproposedmonitoringsystemconsistedoftwophases:teleoperationandvehicle
completeautonomy.Theacquiredvideoimagesonthevehicleweresentwirelesslytothemonitoring
station.Afterward,severalsignificantteleoperationvariablesofalandvehicle,suchasvoltagelevel,
currentandspeedweresensed.
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Chapter 11

Trafficcongestionincitiesisamajorproblemmainlyinthedevelopingcountriesthatledtodevelop
severalmodelsforthetrafficsystem.ThischapterproposedadevelopedIntelligentTrafficMonitoring
Systemusinginfraredproximitysensorsandacentrallyplacedmicrocontroller.Vehicularlengthalonga
laneisusedtoimplementautocontrollingofthetraffic.Theproposedmodelprovidedameantocontrol
thetrafficmanuallythroughPCsoftwareandanandroidapplication.

Chapter 12

Firedetectionandwarningarechallengingproblemsasthefirecolorhasawiderangefromredyellow
toalmostwhite.Earlywarningandinstantaneousresponsesarethepreventingideastoavoidlossesaf-
fectingenvironmentaswellashumancausalities.Inordertoreducefalsealarmsofconventionalfire
detectionsystems,visionsystemsweredeveloped.Thischapterwasbrieflydescribedthefundamentals
ofvideos,variousissuesinprocessingvideosignals,variousalgorithmsforvideoprocessingusingvi-
siontechniques.

Nilanjan Dey 
Techno India College of Technology, India

Amira S. Ashour 
Tanta University, Egypt & Taif University, Saudi Arabia

Suvojit Acharjee 
National Institute of Technology Agartala, India

xix


	Preface

