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ABSTRACT

Withtherapiddevelopmentofcomputerintelligencetechnology,themajorityofscholarshavea
greatinterestinthedetectionandtrackingofmovingtargetsinthefieldofvideosurveillanceand
havebeeninvolvedinitsresearch.Movingtargetdetectionandtrackinghasalsobeenwidelyused
inmilitary,industrialcontrol,andintelligenttransportation.Withtherapidprogressofthesocial
economy,thesupervisionoftraffichasbecomemoreandmorecomplicated.Howtodetectthevehicles
ontheroadinrealtime,monitortheillegalvehicles,andcontroltheillegalvehicleseffectivelyhas
becomeahotissue.Inviewofthecomplexsituationofmovingvehiclesinvarioustrafficvideos,
theauthorsproposeanimprovedalgorithmforeffectivedetectionandtrackingofmovingvehicles,
namelyimprovedFCMalgorithm.ItcombinestraditionalFCMalgorithmwithgeneticalgorithm
andKalmanfilteralgorithmtotrackanddetectmovingtargets.Experimentsshowthatthisimproved
clusteringalgorithmhascertainadvantagesoverotherclusteringalgorithms.
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1. INTRoDUCTIoN

Today,vision-basedmovingtargetdetectionandtrackinghasbeenwidelyusedinvideosurveillance,
virtual reality, human-computer interaction, planet detection, behavior understanding and other
fields.Ithasrealizedthefunctionsofpublicsafetymonitoringandmanagement,accidentprevention,
detectionandprocessing,emergencydeduction,monitoringoftheelderly,childrenanddisabled,and
self-navigation.Visual-basedmovingtargetdetectionandtrackinghasgraduallypenetratedintoall
aspectsofpeople’slives,anditsimportancehasbecomeincreasinglyprominent,itattractsmoreand
morescholarsandresearchinstitutionsathomeandabroadtoparticipateinthisfield[YIN,2016].

Atpresent,someconventionalmovingtargetdetectionmethodsinclude:(1)Targetdetection
basedonbackgroundmodelingincludesinitializationofbackgroundmodel,modelmaintenance,and
foregrounddetectionandsegmentation.Forexample,Wangetal.proposedtoimprovetheinitialization
backgroundmodelMedian,andproposedarobustinitializationmodelthatcanaccommodatemore
than50%oftheforegroundtargetsornoise.Itsdisadvantageisthatitcanonlybeusedinafixed
sceneenvironment,anditchangesconstantlyduetochangesinilluminationandthechangingfactors
ofthetargetinthescene.Accurateandvariousbackgroundmodelsneedtobeestablished,sothey
usuallycannotmeetthereal-timeperformancerequestwell.(2)Targetdetectionbasedonforeground
objectmodeling,theforegroundobjectandbackgroundintrainingsamplesarerespectivelyexpressed
byfeatures,theobjectorbackgroundappearancemodelisestablished,andthentheclassifiermodel
isobtainedbyclassifier training.Forexample, theDPMtargetdetectionalgorithmproposedby
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Felzenszwalbisatargetshapedescriptionmodeltrainedbycombininggradienthistogram(HOG)
featureswithLatentSVM.Itsdisadvantageisthattheaccuracyandrobustnessofthealgorithmare
nothighundertheconditionsoflargeocclusion,smallinter-classdifferenceandlargeintra-class
difference,largetargetdeformationandscalechange,andlowimageresolution[Li,2010;Wang,2019].

Thispaperismainlydescribedthetargetdetectionalgorithmbasedonfeatureopticalflow.The
coreideaofthealgorithmistocalculatetheopticalflowofallfeaturepointsineachframeimage
byusingfeaturematchingofaseriesofadjacentimages,andthenperformanimprovedclustering
algorithmontheopticalflowtoseparatethemovingtargetfromthebackground,andlasttrackthe
targetincombinationwithKalmanfilter.Theinnovationofthispaperistoproposeanalgorithmthat
canautomaticallygivethenumberofclusters,whichisasimpleandfastimprovedFCMalgorithm,
andseveralsetsofexperimentsarecarriedoutforcomparativeanalysis.Theresultsshowthatthe
algorithm is adaptive.And thenumberofmoving targets isgivenat eachmoment, successfully
separatingthetargetandbackground.

2. FCM CLUSTeRING ALGoRITHM

ThefuzzyC-meansclusteringalgorithm(FCM)issimpleinprinciple,easytobeoperatedandwidely
used.Thecore idea is tominimize theobjective function, and to find the final classcenterand
membershipmatrix.AgivendatasetX x x x

N
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Amongthem,Misthefuzzycoefficient,usuallymistaken2.AccordingtotheLagrangemultiplier
methodweobtaintheclusteringcentersandmembershipdegreeexpressionsasfollows[Tang,2014]:
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Thestepsofthealgorithmareasfollows:
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