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ABSTRACT

Concept detection has been considered a difficult problem and has attracted the interest of the
content-basedmultimediaretrievalcommunity.Thisdetectionimpliesanassociationbetweenthe
conceptandthevisualcontent.Inotherwords,thevisualcharacteristicsextractedfromthevideo.
Thisincludestakingknowledgeabouttheconceptitselfanditscontext.Thisworkfocusesonthe
problemofconceptdetection.Forthat,severalstagesareelaborated:first,amethodofextraction
andsemi-automaticannotationofthevideoplansforthetrainingsetisproposed.Thisnewmethod
isbasedonthegeneticalgorithm.Then,apreliminaryconceptdetectioniscarriedouttogenerate
thevisualdictionary(BoVS).Thissecondstepisimprovedthankstoanoisereductionmechanism.
Thisarticle’scontributionhasprovenitseffectivenessbytestingitonalargedataset.
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1. INTRODUCTION

Followingtheriseofdigitaltechnologies,thequantityofmultimediadocumentsexposes.Thisprocess
madetheirindexationveryexpensiveandmanuallyimpossible.Asaresult,theneedforindexing
systemsthatcananalyses,storeandretrievemultimediadocumentsautomatically,basedontheir
content,hasbeen felt inmanyapplicationareas.However,current indexing techniquesstill face
problemsoffeasibilityorquality.Theirperformanceremainsverylimitedanddependsonseveral
factorssuchas thevariabilityand theamountofdata tobeprocessed.Therecognitionconcepts
(asbike,chair,etc.)approaches,proposeduntilnow,facetheproblemofvariabilityofshapesand
positions.Theseapproachessufferfromscalingproblems.

Conceptdetectionisaverycrucialprobleminthefieldofimageandvideoprocessing.Itis
essentialfordifferentapplicationsintheanalysisandautomaticvideoindexing.Forexample,inthe
fieldofautomaticcardriving,itisimportanttodistinguishbetweentheconceptrockandbag,which
haveaverysimilarappearanceoncecapturedfromthecamerasensor.Thissensorrecordsandanalyzes
inreal-timethesceneinfrontofthecar.Conceptdetectionsystemsareexpectedtofindkey-frames
containingclassorcategory(orconcepts)oftheconsideredobject.Therefore,theresolutionofthe
localizationproblemrequiresasystem,notonlyabletorecognizetheconcepts,butalsotoindicate
their location,withprecision, in thekey-framesusinganenclosing frame,apolygonorapixel.
Locatingconceptsinkey-framesisaverydifficulttaskbecauseofthevariabilityofvideocontent.

Existing approaches tackle the detecting concept problems according to different levels of
supervision. We can distinguish between highly supervised and weakly supervised detection
techniques.Highlysupervisedtechniquesrequireasetofpositiveandnegativeannotatedimages.For
thiskindoftechniques,thelocationoftheobjectsmustbewellindicatedforthelearningphase.As
fortheweaklysupervisedtechniques,theyaimtoperformthesametasksbutwithoutanyindication
oftheobject’slocationinthekey-frames.Suchconceptscanappearseveraltimesandarbitrarilyin
positivevideos,thelocationtaskbecomeseasierwithahigh-levelsupervision.

The simplest solution for concept detection would be to manually annotate the concepts of
alltrainingdata(highlysupervisedlearning).Recently,interestingworkonsmalldatasetsuchas
Caltech04(Zhang&Chen,2010;Nguyenetal.,2009;Opelt&Pinz,2005)orWeizmann(Winnet
al.,2005)orjustinfewcategoriesofPASCAL-VOC(Zhang&Chen,2010;Pandey&Lazebnik,
2011)haveshownthatsupervisedlearningisaverypromisingapproachfortheconceptdetection.
Those approaches are effective for limited sized dataset or for well-defined and easily selected
concepts.Indeed,theysufferfromscalingproblems:theyarenotapplicabletolargecorpus(such
asTRECVID).Therefore,weaklysupervisedlearningisrequiredasagreatestalternativetoreduce
costs(Galleguillosetal.,2008;Fergusetal.,2007;Zhang&Chen,2010;Prestetal.,2012;Crandall
&Huttenlocher,2006;Nguyen,etal.,2009;Opelt&Pinz,2005).

Thefollowingquestionsarethefocusofthispaper:Whatistheamplitudeofweaklysupervised
methodsinconceptsdetectionappliedforlargevideocollectionslikeTRECVID?

Asanattempttoanswerthisquestion,weproceedasfollows:

• Webeginbyproposingaframeworkbasedonweaklysupervisedlearningtechniquesforthe
detectionconceptsinlargevideocollections.

• Next, we evaluate the proposed method on the TRECVID 2015 dataset and compare our
performancetothatofotherconceptdetectionapproaches.
Theinnovativeaspectsoftheproposedapproachare:

• A semi-automatic annotationmethodbasedon thegenetic algorithm inorder to reduce the
manualannotationintheindexingprocess.

• AnautomaticconceptdetectionmethodbasedonourownoptimizedPMCdescriptor(Hamroun
etal.,2018).
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