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ABSTRACT

Inthisresearcharticle,anovelalgorithmisintroducedtoidentifythenoisypixelsinvideoframesand
correctthemtoenhancevideoquality.Thetechniqueconsistsofthreestages:fragmentationofthe
videosequencestorespective2Dframes,noisypixelidentificationinthe2Dframes,anddenoisingthe
pixelstoobtainoriginalpixels.Duetothecomplexityinthebackgroundandthechangeinappearance
ofthebodyinmotion,noisevariationoccurs.Variousresearchersdiscussthatinordertodenoise
thevideosequences,spatio-temporalfilteringisrequiredwhichidentifiesnoiseandpreservesthe
edges.Inthefirststage,thevideosequencesareanalyzedfortheremovalofredundantframes.This
isdonebyusingthevideofragmentationprocessintheMATLABtoolbox.Inthenextstage,color
smoothingisappliedtothetargetframesforprocessingtheflatregionsandidentifyingallthenoisy
pixels.Inthefinalstage,animprovisedmultiresolutionwavelettransformbasedanisotropicdiffusion
filteringisappliedwhichenhancesthedenoisingprocessinhorizontal,vertical,anddiagonalsub
bandsofthevideoframesignal.Theproposedtechniquecanremovethespecklenoiseandestimate
themotionbypreservingtheminutedetailsoftheprocessedvideoframes.
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INTRoDUCTIoN

Objecttrackingandmotionanalysisisanever-growingareaforresearchduetothechallengesfaced
intheprocedure.Thevideosequencesforhumanmotiontrackingaredifficult toanalyzedueto
thecomplexbackgroundandhigh-speedprocessing.Themajortargetinordertosolvethetracking
problemsis todealwiththeproblemofnoiseandnoisecanbewhiteadditivegaussiannoiseor
multiplicativespecklenoise.

Thespecklenoisecanbesaltandpeppernoise,oritcanberandomnoise.Again,ifthespeckle
noiseissaltandpepperthenthenoisypixelscantakeeither0or255whileifit’sarandomnoise
thenthenoisypixelscantakeanyvaluefrom0to255(Chen&Tsai,2019).Thus,identifyingthe
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typeofthespecklenoisepresentinthevideosequencesisnon-Gaussianandnonlinearproblemof
motionandanissueofprimeconcern(Abdelali,Essannouni,&Aboutajdine,2016).Efficiencyof
thealgorithmsdependsontheextractionofobjectinmotionfromstaticanddynamicbackground
videoframes.Thevideosurveillancesystemwasgenerallyusedonlyforlarge-scaleorhighsecured
companiesormilitarybutnowadayswithexponentialincreaseinthecrimerate,especiallyinhigh-
tech cities, the security surveillance techniques areprecautionarymeasures todecrease criminal
activitiesandsecuringsensitiveplaces,suchas,airports,bordersofthecountry,securedgovernment
offices,etc.(Vipul,n.d.).

Thebodymotiontrackinginthevideosequencesbeginswhenthetargetislocatedbybounding
thesubjectinthefirstprocessedframeandthentrackedinallthesubsequentframes.Thetracking
methodsareclassifiedintotwocategories:generativeanddiscriminative(Zhang,Xia,Lu,Shen,&
Zhang,2017).Thegenerativemodelsearchesfortheframeregionthat’smostsimilartotheobjectof
interestwhilethediscriminativemodelformulatestrackingbodymotionasaclassificationproblem
(Akin,Erdem,Erdemetal.,2016).

Thefiltering techniquesapplied to thevideoframesdetect thepresenceofmovingedges in
thesequencemakingitaprerequisitetofindanabsolutethresholdvaluevideoframewhichisthe
referenceorbaseframetodetectbodymotion(Latzel&Tsotsos,2001).Thus,thedenoisingprocess
iscategorized into threecategories:Spatial, transformor temporalandhybrid technique.Spatial
domainselectstheresponseofmaskbasedonpriority.Itrestoresthenoisypixelsbykeepingthe
coefficientsofvariationclosertopixelvaluesinthemask(Maity,Pattanaik,Sagnika,&Pani,2015).
Thistakesintoconsiderationthelowfrequencycomponentswithtexturedetails.Thefiltersapplied
locallyornon-locallysmooththeimageandpreservetheedges.Transformdomainrepresentssignal
withfewernon-zerocoefficientsandseparatethenoiseaswellassignalsubbands.Thistakesinto
considerationthecoarserdetailsofimage(Routray,Ray,&Mishra,2018).Thefiltersapplieduse
thresholdingtechniquesforscalingorshrinkingthetransformcoefficients.Dualdomaintechnique
usesacombinationtosimultaneouslyhandlethefinedetailsoredgesandthecoarserdetails.

Thesurveillanceofthebodymotionrequirespreprocessingofthevideosequences.Thisinvolves
thefollowingsteps:a)Analyzingthevideosequencesanddetectingtheobjectposition,b)Selecting
thetargetframesfortrackingmotionoftheobjectineachvideoframeandc)Applyingfiltering
techniquestomovingobjectforstudyingthebehaviorofthemovingobject.Thisisillustratedin
Figure1anddiscussedinthefurthersteps.

Thehigh-levelsecuritysystemsneedaccuracyandprecisionindetectiontrackingandanalysisof
themotion.So,toprovidetheaccuratedetailsforthebodymotion,motionparametersareobtained
bydesigningrobustalgorithmstostudythelocation,velocityanddirectionofmovingobjectsfrom

Figure 1. Steps involved for preprocessing the video sequences for object tracking
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