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ABSTRACT

Backgroundsubtractionisanessentialstepintheprocessofmonitoringvideos.Severalworkshave
proposedmodels to differentiate thebackgroundpixels from the foregroundpixels.Mixtures of
Gaussian(GMM)areamongthemostpopularmodelsforasuchproblem.However,theuseofa
fixednumberofGaussiansinfluenceontheirresultsquality.Thisarticleproposesanimprovement
oftheGMMbasedontheuseoftheartificialimmunerecognitionsystem(AIRS)togenerateand
introducenewGaussians insteadofusinga fixednumberofGaussians.Theproposedapproach
exploitstherobustnessofthemutationfunctioninthegenerationphaseofthenewARBstocreate
newGaussians.TheseGaussiansarethenfilteredintotheresourcecompetitionphaseinordertokeep
onlyonesthatbestrepresentthebackground.ThesystemtestedonWallflowerandUCSDdatasets
hasprovenitseffectivenessagainstotherstate-of-artmethods.
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INTRoDUCTIoN

Movingobjectssegmentationfromscenesthatarecapturedwithastationary/non-stationarycamera
isoneofthemostdifficultandinterestingactivitiesincomputervision(Brutzeretal.,2011;Limand
Keles,2018b).Subtractingthebackgroundrequiresapowerfulmethodthatensuresagoodseparation
betweenthebackgroundandtheforeground.

Intheliterature,thereareseveralmethodsfordetectingmovingobjectswithoutknowingany
priorinformationaboutthem(Toyamaetal.,1999).Generally,allthesemethodssharethefollowing
steps(Bouwmans,2012):

Background Initialization
Inthisstep,aprimarybackgroundmodelisconstructedandlearnedbyasetofframesthathave
nomovingobjects.Therearemanywayswhichcanbedesignedthismodellike(statistical,fuzzy,
neuro-inspired,etc.).



Foreground Detection
After initializing thebackgroundmodel, each frame is comparedwith thebackgroundmodel to
definetheforeground.

Background Maintenance
Duringthisstep,allsettingsofthebackgroundmodelareupdatedtopickupanynovelchangesin
thebackgroundwithinavideo.

GMMisoneofthemostpopularmethodsthathasachievedconsiderablesuccessindetecting
changes invideos.However, thismethodhas failed inproblemsrelated to: lightingchangesand
hiddenareas.SeveralstudiesshowedthatthenumberofGaussiansinGMMinfluenceontheresults
quality.ThecontributionofthisworkistomanagedynamicallythenumberofGaussiansbasedon
theAIRSalgorithminsteadoffixingthemaprioribytheuser.Thispaperproposestogenerateaset
ofnewGaussiansusingtwodifferentstrategies:thefirstone(Randomgeneration)usestheAIRSto
improvethesystemdecisionwhilethesecondone(Directedgeneration)usestheAIRStoimprove
theGMMlearningphase.

Random Generation
Firstly,thesystemstarswithalearningphaseusingtheGMMalgorithm.Duringtheclassification
stage, the AIRS generates several Gaussian models using Memory cell identification and ARB
generationprocessforallpixelsregardlesstheirnature.Thesemodelsarefilteredaccordingtothe
resourcecompetitionandmemorycelldevelopmentprocessoftheAIRSalgorithmtoselectonlythe
bestmodels.OncetheAIRSalgorithmisfinished,theGMMmethodisusedtodecidethepixelsnature.

Directed Generation
ItbeginswiththesamefirststepasarandomgenerationmethodandconsiststoapplyMemorycell
identificationandARBgenerationprocessonlyforpixelsrepresentingthebackground.Indeed,the
systemusedtheGMMalgorithmtofilterbackgroundfromforegroundpixelsbeforethemutation
processtoreducethetimeconsumedtogeneratenewmodelsandtoimproveaccuracysincethe
mutationprocessisbasedonlyonpixelsrepresentingthebackground.

Tocoverallsections,thepaperisorganizedasfollows:Section2providesanoverviewofliterature
worksrelatedtobackgroundsubtractioninwhichweproposedataxonomy.Section3and4present
adefinitionofmethodsused(GMM,AIRS).Section5isdedicatedtoourcontributioninwhichwe
present twopropositions.SomeexperimentsonWallflowerandUCSDdatasetsarediscussed in
section6.Section7concludesthepaper.

ReLATeD woRKS

Subtractingthebackgroundfromvideosremainsacrucialproblemduetothebackgroundvariations.
Severalstudieshavebeenproposedtoimprovethequalityofbackgroundsubtractionresults.These
studiescanbedividedintotwogroups:thefirstgroupisfocusedonselectingagoodfeature(color,
texture,edge),whiletheothertrytochoosethebestalgorithmforvideochangesdetection.Among
theapproachesthatareinterestedinselectingtherightfeatures:

St-Charlesetal.(2015b)proposedanewuniversalpixel-levelsegmentationmethodbasedon
theselectionofspatiotemporalbinaryfeaturesandcolorstodetectvideochanges.Authorsin(Wang
etal.,2018)exposedatypeofmulti-viewlearningbasedontheuseofheterogeneousfeaturessuch
as:brightnessvariation,chromaticityand texturevariation todefinebackgroundand foreground
pixels.In(Alleboschetal.,2015),authorsproposedamodelthatcombinesRGBcolorspaceand
edgedescriptorstoclassifythepixels.
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