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ABSTRACT

Emotionrecognitionisanimportantaspectofaffectivecomputing,oneofwhoseaimsisthestudyand
developmentofbehavioralandemotionalinteractionbetweenhumanandmachine.Inthiscontext,
anotherimportantpointconcernsacquisitiondevicesandsignalprocessingtoolswhichleadtoan
estimationoftheemotionalstateoftheuser.Thisarticlepresentsasurveyaboutconceptsaround
emotion,multimodalityinrecognition,physiologicalactivitiesandemotionalinduction,methods
andtoolsforacquisitionandsignalprocessingwithafocusonprocessingalgorithmandtheirdegree
ofreliability.
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INTRodUCTIoN

Fortwentyyears,thecomputermodelingofemotionisathemeincreasinglyrecognized,particularly
inthefieldofhuman-machineinteraction(Picard,1997).Theterm“emotion”isrelativelydifficult
todefinefromascientificpointofview.Indeed,thephenomenonofemotionisbasedatthesame
timeonphysical,physiological,mentalandbehavioralconsiderations.Thus,manyareassuchas
affectivecomputingandimageprocessingareinterestedinhumanemotionaldimensions.Forten
years,theemotionalcomponenthasbeentakenintoaccountanddevelopedsignificantlyinthefields
of robotics, human-machine interaction, andmoreparticularly in the contextof interactionwith
animatedconversationalagent(ACA).

Thegrowingmaturityof the fieldofemotionrecognition iscreatingnewneeds in termsof
engineering. After a replication phase, during which numerous works have been proposed with
recognitionsystems(Jaimes&Sebe,2007),wearegraduallyenteringanempiricismphase(Clay,
Couture,&Nigay,2009),wheremodelsforthedesignaredeveloped(Jaimesetal.,2007).Most
designedsystemsallowpassiverecognitionofemotions.Todefineemotion,webaseourselveson
Scherer’stheory(Scherer,2000).Anemotionischaracterizedbyahighlysynchronizedexpression:
thewholebody (face, limbs,physiological reactions) reacts inunisonand thehumanemotional
expressionisclearlymultimodal.Indeed,alargenumberofstudieshavebeencarriedoutinorderto
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definetherelationshipbetweenemotionandphysiologicalsignal.Thesehaveallowedtohighlighta
significantcorrelationbetweenthistypeofsignalandcertainemotionalstates.

Thisarticleisastateoftheartaboutemotionsandemotionrecognitionsystems.Wediscuss
someconceptsaboutemotion,itsrepresentationandcharacteristics,andthemultimodalapproach
inrecognitionsystems.Wepresentananalysisofphysiologicalactivityandemotionalactivation
andreviewmethodsandtoolsforacquisitionandprocessingofphysiologicalsignals,inparticular
classificationmethods.Finally,wefocusonevaluationcriteriaandinductiontechniques(images,
videos).

EMoTIoN RECoGNITIoN SySTEM ARCHITECTURE

Theanalysisofexistingemotionrecognitionsystemsrevealsadecompositionintothreelevels,each
fulfillingaspecificfunction:Capture,analysisandinterpretationlevels.Figure1showstheemotion
recognitionsystemarchitecture.

Atthecapturelevel,theinformationiscapturedfromtherealworldandinparticularfromthe
userthroughdevices(camera,microphone,etc.).Thisinformationisthenanalyzedintheanalysis
level,whereemotionallyrelevantcharacteristicsareextractedfromthecaptureddata.Finally,the
extractedcharacteristicsareinterpretedtoobtainanemotion.Thisdivisionintothreelevel-capture,
analysisandinterpretation-isclassicinemotionsrecognitionandformafunctionalmotifonwhich
werelytodevelopamodel.

Thisarchitecturemodeloffersfivecomponenttypes(Figure2).Eachcomponentsubscribesand
issueoneormoredatastream.Thecaptureunithastheroleofinterfacingwithaphysicaldevicefor
capturingdata.Thefeatureextractoranalyzesinputdatainordertoextractoneormoreemotionally
relevantcharacteristics.Aninterpreterreceives thevaluesofseveralcharacteristics. Itsrole is to
interpretemotion.Thisinterpretationissubjecttotheemotionmodelconsidered(discretemodel,
continuous,orcomponential)aswellasthecomputeralgorithmused(e.g.,neuralnetwork,hidden
Markovmodel,etc.).

Themodelalsohastwotypesofcomponentsunrelatedtoan“emotionrecognition”logic.The
roleoftheadapteristomodifyadataflow.Itcanbeasimplemodificationofformatasaheavy
processingunrelatedtotherecognition(3Dtrackingbycameraforexample).Thepurposeofthehub
istoamalgamateseveraldatastreamaccordingtoanadhocstrategy.

Figure 1. Emotion recognition system architecture

Figure 2. The five components of recognition architecture
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