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Multimedia is amedia and content uses an arrangement of diverse content forms including sound,
audio,graphics,animation,andvideo.Themostsignificantformofmultimediaisvideoasithasvari-
ousrelevanceindifferentaspects.Motiondetectionisthemainmoduleforseveralvideoapplications
includingsecurity,visuallocalizationandmapping(SLAM),visualtrackingofvehiclesaheadforsafety/
auto-driving,andAugmentedReality(AR).However,motiondetectionsystems/algorithmshavespecific
requirementsbasedontheapplicationtoachieveaccurate,robust,andfastdetectioninrealtimeproblems.

Inadigitalvideo,theinformation/featuresextractedformapictureisdigitizedbothspatiallyand
temporally.Digitalimageandvideoprocessingareappliedforimprovingthecapturedvideos/images
quality.Themostcrucialtaskinvideoprocessingistodividethelongvideosequencesintoanumber
ofshots.Afterward,discoverakeyframeofeachshotforsupplementaryvideoinformationretrieval
tasks,whereaframeisknownasanelectronicallycodedstillimage.Backgroundsubtractionprinciple
ismainlyappliedinmotiondetectionsystemstoextracttheobjectsfromthebackground.Theextracted
featuresfromthevideoareconstantlytracked.Featuresareknownasthepointsofinterestforimage
description, such as lines, edges, and corners. The temporal features’ information and their motion
behaviorsareusedforidentification,imagealignment,3Dreconstruction,objectrecognition,motion
trackingandrobotnavigation.Localinvariantfeaturesprovidegoodrepresentationthatallowsefficient
matchingforlocalstructuresbetweenimages.Thefirstphaseforthelocalfeatureextractionpipelineis
findingasetofreliablelocalizedkeypointsundervaryingviewpoint,changesimagingconditions,and
inthepresenceofnoise.Moreover,theextractionapproachshouldrealizethesamefeaturelocations
eveniftranslationorrotationhasoccurred.Hessiandetector,Harrisdetector,Laplacian-of-Gaussian
(LoG)detector,Harris-AffineandHessian-Affinedetectorsareallexamplesforefficientdetectors.Once
asetoftheinterestregionsareextractedfromanimage,theircorrespondingcontentareencodedina
descriptor,whichissuitablefordiscriminativematching.SuchdescriptorsincludetheScaleInvariant
FeatureTransform(SIFT),Speeded-UpRobustFeatures(SURF).

Segmentationofthevideotrackintosmalleritemsfacilitatesthesucceedingprocessingprocedures
onvideoshots,forinstancesemanticrepresentation/trackingoftheselectedvideoinformation,video
indexingandrecognizingtheframeswhereatransitionoccurredfromoneshottoanother.Thelowlevel
featurescanbeextractedfromthesegmentedvideo.Thevideodatamustbemanipulatedappropriately
forefficientinformationretrieval.Themainchallengingtaskistheretrievalofinformationfromthe
videodata.Themajoritytaskistotransformtheunstructureddataintostructuredoneforvideodata
processing.Priortoprocessingthevideoframesnoiseeliminationandilluminationchangesshouldbe
removed.Videoprocessinghasseveralapplicationsincluding:
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• Motioncapturingofanathlete,
• Motionpictures’analysis,
• Rehabilitationtoassessthelocomotionabilities,
• Robotcontrol,and
• Educationalprogramsbiometrics.

Consequently, thisbook focusesonexploringdifferentapplications for the featuredetectorsand
descriptorsaswellasmotiondetectioninvideoprocessingapplications.

OBJECTIVE

Thisbookthoughtfultheforemostfeaturedetectorsanddescriptorsalgorithmsforvideo/imageprocess-
ing.Itdealschieflywithmethodsandapproachesthatinvolvevideoanalysisandretrieval,automatic
shot detection, etc. This book grants significant frameworks and the most contemporary empirical
researchoutcomesinthefeaturedetectorsanddescriptorsalgorithms.Aswellasitintroducesvariety
ofmotiondetectioninvideoprocessingapplicationsinawiderange.Itiswrittenforprofessionalsand
researchersworkinginthefieldofvideoandimaginginvariousdisciplines,e.g.Software/Hardware
video security monitoring, medical devices engineering, researchers, academicians, advanced-level
students,andtechnologydevelopers.

ORGANIZATION

Thebookconsistsofanintroductionfollowedbytwelvechaptersthatorganizedinthreesectionsasshown
inTable1.Thefirsttwochaptersfocusontheconceptandapplicationsfortheimage/videoprocessing
aswellastheminingconcept.ThesecondsectionconsistsofChapters3through6thatextensively
deployfeaturedetectorsanddescriptors.Thelastsixchaptersareincludedinsection3,whichfocuses
ondifferentmotiondetectioninvideoapplicationsandmiscellaneousrelatedtopics.

INTRODUCTION

Objecttrackingisanestimatingproblemforthepositionsandotherrelevantinformationofmoving
objectswithinanimagesequences(video).Thischapterdeployedconceptofmotiondetection.Ad-
ditionally,itincludesthemotiondetectionandtrackingindifferentvideoprocessingapplicationsthat
canbeimprovedinnewresearchaspectsinthefuture.
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SECTION 1: INTRODUCTION TO VIDEO PROCESSING 
AND MINING (CHAPTERS 1-2)

Thissectionelaboratedthefundamentalconceptsandalgorithmsofvideoprocessinginthemedical
domain.Anothercontextisintroducedrelatedtodataminingthathasgreatbenefitindataextraction
variousapplicationsincludingeducationalandmedicaldomains.

Chapter 1

Thischapterincludedanoverviewonthemedicalvideoprocessing.Recently,variousmedicalmodali-
tiesaresupportedbycamerastoprovidevideosforthehumanbodyinternalforsurgicalpurposes.In
addition,moreinformationisacquiredfromsuchmedicalvideosforaccuratediagnosis.Inthiscurrent
chapter,itwasconvincedthatvideoprocessingandrealtimeframewillhaveoutstandingvalueinthe
clinicalenvironments.

Chapter 2

EducationalDataMining(EDM)isemergedasapowerfultooltoexploretheuniquetypesofdatain
educationalsettingsforbetterunderstandstudents.Clustering,classification,associationrulemining
anddecisiontreesareemployedtoimproveteachingandlearningsystems.Thischapteriscarriedoutto
explorethemostrelevantstudiesinthedataminingdomaininhigherandtechnicaleducationsectorsto
probablyportrayapathwaytowardstheimprovementofthequalityeducationintechnicalinstitutions.

Table 1.  

Section 1: Introduction to Video Processing and Mining

Chapter 1
MedicalVideoProcessing:ConceptandApplications

Chapter 2
EducationalDataMiningandIndianTechnicalEducationSystem:A
Review

Section 2: Feature Detectors and Descriptors

Chapter 3
FeatureDetectorsand
DescriptorsGenerations
withNumerousImages
andVideoApplications:
ARecap

Chapter 4
AnalysisofDifferentFeature
DescriptionAlgorithminObject
Recognition

Chapter 5
AStudyonDifferentEdge
DetectionTechniquesin
DigitalImageProcessing

Chapter 6
ANearestOppositeContourPixel
BasedThinningStrategyforCharacter
Images

Section 3: Motion Detection in Video Applications and Miscellaneous Related Topics

Chapter 7
Multi-viewRGB-D
SynchronizedVideo
Acquisitionand
TemporallyCoherent
3DAnimation
ReconstructionUsing
MultipleKinects

Chapter 8
OntheUse
ofMotion
Vectorsfor2D
and3DError
Concealment
inH.264/AVC
Video

Chapter 9
Vision-Based
Protective
Devices

Chapter 10
AStudyonVarious
ImageProcessing
TechniquesandHardware
Implementationusing
XilinxSystemGenerator

Chapter 11
NewRedundant
ManipulatorRobot
withSixDegrees
ofFreedom
Controlledwith
VisualFeedback

Chapter 12
InsilicoApproach
forEpitope
Prediction
TowardNovel
VaccineDelivery
SystemDesign
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SECTION 2: FEATURE DETECTORS AND DESCRIPTORS (CHAPTERS 3-6)

Featuredetectorsanddescriptorsarethemilestoneinnumerousapplicationsincludingvideocamera
calibrations,objectrecognition,biometrics,medicalapplicationsandimage/videoretrieval.Extractthe
pointsofinterestbetweentwosimilarscenes,objects,images/videoshotsarethemaintaskofthefeature
detectorsanddescriptors.Thissectionhighlightedthedifferentfeaturedetectorsanddescriptorstypes
thatinvolvedinvariousapplications.

Chapter 3

Thiscurrentchapterintroducedasynopsisaboutthefeaturedetectors,suchasMoravec,Hessian,Harris
andFeaturesfromAcceleratedSegmentTest.Itaddressedtheirgenerationovertime,theirconcept,and
theirapplicationsinimage/videoprocesses.Additionally,somerecentfeaturedetectorsareaddressed
withcomparisontoillustratetheirrespectivestrengthsandweaknesses.Theadvancedfeaturedetectors
indicatedthatcombininganovelheuristicforfeaturedetectionwithmachinelearningmethodsprovideda
robust,high-speedcornerdetectionalgorithmthatcanbeuseinreal-timeimageprocessingapplications.

Chapter 4

Localfeaturedescriptionandglobalfeaturedescriptionalgorithmshaveavitalroleintheobjectrecog-
nitionprocess.Thischapteranalyzedtheforemostfeaturedetector/descriptoralgorithmandevaluated
theirperformanceindifferentcircumstancesincludingrotational,scaling,illumination,andblurring
effects.Moreover,thespeedofeachalgorithmindifferentsituationswasmeasured.

Chapter 5

Edgedetectionisoneofthefundamentaltechniquesforimagesegmentation.Theimageedgesinclude
agoodnumberofrichinformationthatisverysignificantforobtainingtheimagecharacteristicimage
analysis.Thus,edgedetectiontechniquestransformtheoriginalimagesintoedgeimagesusingthechanges
ofgreytonesintheimage.Thischapterstudiedthetheoryofedgedetectionforimagesegmentation
usingvariouscomputingapproaches.Itwasstatedthatedgedetectiontechniquesareacombinationof
imagesmoothinganddifferentiationplusapost-processingforedgelabeling.

Chapter 6

Removalofstrokesordeformitiesinthinningofcharacterimagesisabigchallenge.Thischapterpro-
posedanearestoppositecontourpixelbasedthinningstrategyusedforperformingskeletonizationof
printedandhandwrittencharacterimages.Shapecharacteristicsoftextwereusedtogetaskeletonof
nearlysameasthetruecharactershape.Thismethodassiststopreservethelocalfeaturesandtrueshape
ofthecharacterimages.Theproposedalgorithmproducesonepixel-widththinskeleton.Theresults
wereconductedonprintedEnglishandBengalicharactersandcomparedtoother thinningmethods
withoutanypost-processing.
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SECTION 3: MOTION DETECTION IN VIDEO APPLICATIONS AND 
MISCELLANEOUS RELATED TOPICS (CHAPTERS 7-12)

Realtimedynamicscenehasbeenemployedinanumberofapplications,suchasthethree-dimensional
(3D)animationvideosinelectronicgames,3Dtelevision,motionanalysis,andgesturerecognition.This
processwasproposedanddiscussedinthissection.Inaddition,thedevelopedartificialvisionsystem
allowsallocatingthepositionofobjectslocatedontherobot’sCartesianworkplane.Theframebyframe
acquisitionofimagesallowspositioninginrealtimethelinksofamanipulatorrobot.However,cameras
speedofframeacquisitionrestrictssuchoperation,whichwasdiscussedinthissection.Finally,thesec-
tionincludedotherrelatedtopics.

Chapter 7

Thischapterproposedasystemforacquiringsynchronizedmulti-viewcoloranddepth(RGB-D)video
datausingmultipleoff-the-shelfMicrosoftKinectandreconstructingmethodsforcoherent3Danimation
fromthemulti-viewRGB-Dvideodata.Thedataacquiredbythisframeworkcanberegisteredinaglobal
coordinatesystemandthencanbeusedtoreconstructthe360-degree3Danimationofadynamicscene.

Chapter 8

Motionestimationandmotioncompensation(MC)haveasignificantroleinthecoding/decodingH.264/
AVCstandardforerrorconcealment.TheH.264/AVChasselectiveintra-predictionandoptimizedinter-
predictionmethodstoreducetemporalandspatialredundancymoreefficiently.Thischapterdepicted
thatmotioncompensation/predictionusingvariableblocksizesanddirectionalintra-predictionassisted
thedecisionforthebestcoding.Unfortunately,motiontreatmentisacomputationally-demandingcom-
ponentofavideocodec.TheH.264/AVCstandardhassolvedproblemsitspredecessorsfacedwhenit
comestoimagequalityandcodingefficiency,butmanyofitsadvantagesrequireanincreaseincom-
putingcomplexity.

Chapter 9

MachineSafetyisatechnicaldisciplinewithastrongbasisinthedevelopmentofelectricalandelec-
tronicdevices.Recently,real-timedigitalvideoprocessingisinvolvedinmachinesafety.Thischapter
intendedtoexplorethestandardizedfeaturesofthevision-basedprotectivedevices(VBPDs),theirtech-
nicaldevelopmentandprincipalapplicationsinthemachinesafetydomainwithastressonprominent
vision-relatedimplementationissues.

Chapter 10

ThischapterwasextensivelydiscussedthevariousimageprocessingtechniquesinMATLABandthe
hardwareimplementationinFPGAusingXilinxsystemgenerator.TheXilinxsystemgeneratortool
isanewapplicationinimageprocessingandoffersafriendlyenvironmentdesignfortheprocessing.
ThistoolsupportssoftwaresimulationaswellassynthesizesinFPGAshardwarewiththeparallelism,
robustandspeed.
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Chapter 11

Thischapterdepictedthedesignandimplementationstagesofaredundantrobotizedmanipulatorwith
sixdegreesoffreedom(DOF)controlledwithvisualfeedbackbymeansofcomputationalsoftware.
Theartificialvisionsystem/interfaceprogrammingaredesignedandimplemented.Finally,functional
mechanicalandelectricteststovalidatethecorrectoperationofeachofthesystemsofthemanipulator
robotandthewholerobotizedsystemwerecarriedout.

Chapter 12

Vaccinesthroughmimickingdiseaseagentsandstimulatingtheimmunesystembuildsadefensemecha-
nismagainstthediseasecausingagents.ThepresentchapterproposedanInsilicotechniqueinepitope
predictionandanalysisofantigenecityandImmunogenecityofHaemophilusinfluenzaestrains.The
conductedinsilicoapproachesselectedthebeststraintargetproteins,mstrainselection,epitopepredic-
tion,antigenicityandimmunogenicitypredictionoftargetproteinstofindoutthebesttargets.
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