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ABSTRACT

Existingmethodsoffaceemotionrecognitionhavebeenlimitedinperformanceintermsofrecognition
accuracyandexecutiontime.Itishighlyimportanttouseefficienttechniquesforimprovingthis
performance.Inthisarticle,theauthorspresentanautomaticfacialimageretrievalcombiningthe
advantagesofcolornormalizationbytextureestimatorswiththegradientvector.Startingfroma
queryfaceimage,anefficientalgorithmforhumanfacebyhybridfeatureextractionprovidesvery
interestingresults.

KEywoRdS
Color Normalization, Gradient Vector, Similarity Distance, Texture Estimators

1. INTRodUCTIoN

Information Technologies (IT) is a crucial communications framework for transferring a large
numberoffacialimagesincomputernetworks.Thedilemmaofsearchingtherelevantfacialimages
wasatediousissueinalargevideomaterial.Thisproblemhasbroughttheattentionofexpertsand
researcherstocomeupwithnewinnovativesolutionstoaddresstheseissues.

Content-basedfaceimageindexingandretrievalhavebeenwidelyusedasaneffectivesolution
thatcouldhelptoachievevideo/imagetransmissionwithratecontrol.Itconsistsoffindingrelevant
imagesina largevideo(Karmakar,2019).Currentsystemscombinevariousfeaturestoimprove
discriminationandclassification.OthersystemssuchasPhotobook(MIT’sVisionandModeling
Group)andVisualSEEK(ColumbiaUniversityCenter)involvingtheuserbydifferentinteraction
modalitiestorefinetheirresearches.Thesesystemsoffersearchresultswherethequeryismade
upofthewholeimage.Infact,VisualSEEKisknowntobeparticularlyefficienttocopewithhigh
imagedataspaces.Indeed,ithelpstoimproveemotionsrecognition,amelioratesearchresultand
enhanceflexibilitywithinthepossibilityofdesignatinganobjectoftheimage(Ashrafetal.2018).

Thisworkfocusesonfeature-basedemotionsimageindexingandretrieval.Themainstepsof
emotionsclassificationsystemare featureextraction: theextractionofdistinctive facial features,
classification:categorizingtheextracteddata(patterns)throughalearningprocess.Ourchallengein
thispaperistobuildcomputationalmodelsthatselectrelevantfeaturesandapplysimilaritymodels
todetectaccuratelyrelevantrequestedimages.Theendgoalofthisresearchistobuilduser-aware
preferencestoautomaticallyrespondandadapttohumanneeds.Toreachthisgoal,wechooseto
work with a standard dataset specially designed for emotional recognition. We mainly focus on
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theproblemsrelatedtolineartransformations(rotation,scalingandtranslation)onimages,orby
structuringthecontentoftheimage.Weproposefeature-basedmodelingapproachthatcombines
gradient vector and normalized steering kernels from each color channel with estimators of the
covariance.Theproposedmethodologycombinestheadvantagesofcolornormalizationbytexture
estimatorswiththegradientvector.

Thepaperisorganizedasfollows:thenextsectionreviewsthestateoftheartofrecognition
andsearchmodels.Insection3,weintroducetheproposedmethodologyforfeaturesmodelingand
selection.Thesimilarityevaluationstrategyispresentedinsection4.Classificationresults,aswell
asdiscussionandmainfindings,areexposedinsection5.Section6summarizesourcontributions
andconcludesthepaper.

2. RELATEd woRK

Considerable works have been carried out on content-based image indexing. Existing works of
content-basedimageretrievalusingdominantcolorsaswellasthecomplexityoftheircontent.They
usegenericattributessuchascolor,shapeortexture(Israeletal.2004;Zhouetal.2017;).Other
systemsuseXMLschemastosearchforimagesontheirsemanticandvisualcontent(Hong&Nah,
2004).Thesevisualprimitivescanbecategorizedintothreemaintypes:color-baseddescriptors,
texture-baseddescriptorsandshape-baseddescriptors.Histograms(Boujemaa,Boughorbel,&Vertan,
2001)andColorAngles(Wangetal.2010)aretypicalexamplesofthefirsttype.Inparticular,color
angles(Wangetal.2010)areconsideredoneofthemostpowerfuldiscriminativealgorithmsthatwere
appliedtodiverseclassificationproblemsincludingfacerecognition.Infact,colorangles,areknown
tobeparticularlyefficienttocopewithhighdimensionaldataspaces(Costa,Humpire-Mamani,&
Traina,2012).However,theproblemwithcoloranglesisthefactofbeingframe-basedclassifiers
i.e.theyareinherentlyunabletomodelpixelsdependencies.

Co-occurrencematrix(Eleyan&Demirel,2011)isanotherwell-knowndiscriminativetechnique
fortexture-baseddescriptorsandfacerecognition.Gaborfilter(Abhishree,Latha,Manikantan,&
Ramachandran,2015),Wavelettransformations(Ashrafetal.2018)areothertypesofmodelsthat
areknowntobepartofthetransform-baseddomainsandespeciallypartofthetextureones.Inspite
ofhavinglessdiscriminativepowerthanColorAnglesandotherdiscriminativeclassifiers,theyhave
theadvantageofmodelingefficientlysequencesand temporaldatadue to their internalnetwork
configuration.ThispropertyhasmadeColorAnglesverypopularinthefacerecognitionliterature
(Wangetal.2010).Forinstance,ColorAngleswereappliedin(Mahoor,&Abdel-Mottaleb,2008)
formultimodalfacemodelingandvideoindexinginasmartenvironment.

OtherproposedtextureanalysisandclassificationtechniquessuchasFourierMellinTransform
(Goecke,Asthana,Pettersson,&Petersson,2007),algebraicmoments(DeSiqueira,Schwartz,&
Pedrini,2013),contourmodels(Bouhini,Géry,&Largeron,2013)weredesignedtodetectspecific
situationsandclassificationresultswerequiteinteresting.Otherfacerecognitionstudiesapplying
FourierMellinTransformcanbefoundin(Derrode,&Ghorbel,2001).However,itseemsdifficultto
findattributesthatcanmodelanimageaccordingtoalloftheiraspectsdescribedabove.Morerecently,
in(Karmakar,2019)proposedaretrievaltechniqueformedicalimages,themainideaistofindthe
requesteddatabasedDWTdomain,whereasimplelinearfunctionisusedforthat.Comparisonand
analysisofalgorithmsforimageretrievalonalargeimagesdatasetwasdone.

Themajorproblemwithall theseapproachesisthenon-considerationofall imagesfeatures
retrieval.Lotofquerieson lackofexplorationof informationavailableabout thevarious image
featuresandthevariouscomputingsignaturesthatlackexploration.Theassociationbetweenface
imagesandtheinvestigativesignatureswasnotstudiedforderivingusefulsatisfaction.Tocopewith
thislimitation,otherapproachesarebasedonthecombinationofthreedescriptors-basedtechniques
forextractingtheimagefeatures,whicharetheaimofourapproach.
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