
DOI: 10.4018/IJSSCI.2019010101

International Journal of Software Science and Computational Intelligence
Volume 11 • Issue 1 • January-March 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

Unobtrusive Academic Emotion 
Recognition Based on Facial 
Expression Using RGB-D Camera 
Using Adaptive-Network-Based 
Fuzzy Inference System (ANFIS)
James Purnama, Swiss German University, Indonesia

Riri Fitri Sari, University of Indonesia, Depok, Indonesia

ABSTRACT

Qualityoflearningintheclassroomisinfluencedbymanyfactors.Oneofthemistheacademic
emotionsofthestudents.Theemotiondetectionintheclassroomcannotbedonebyusingsensors
attachedtothebodyofthestudents,becauseitwoulddisturbtheconcentrationofthestudents.The
proposedsolutionisbyusingunobtrusiveemotiondetection,e.g.byplacingvideocaptureequipment,
whichisnotvisibleatthefrontofthestudent’sdesk.Inthisstudy,anRGB-DepthMicrosoftKinect
cameraisusedtorecordfacialexpressionsbyconsideringtheconveniencefactorofthestudents,
speedofresponsetime,andcostefficiency.AcombinationofCohn-KanadedatasetandEURECOM
datasetisusedasthetrainingsetinmachinelearningwithAdaptive-Network-BasedFuzzyInference
System(ANFIS)algorithm,with8sampleofAsianracestudents(4maleand4femalestudents).
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INTRoDUCTIoN

IntheeraofInformationTechnology,theteachingandlearningprocessintheclassroomisstillthe
mainmethodoflearning.Inaddition,therearee-learningmethodsandIntelligentTutoringSystem,
whicharesupplementstotheclassroomlearningmethod.Qualityoflearningintheclassroomis
influencedbymanyaspects,oneofwhichistheAcademicEmotions.

Pekrunetal.(2002)describesthattheAcademicEmotionscanaffectlearningqualitieswhich
confidence, excitement, frustration, interest, flow/engagement, boredom, confusion, and anxiety
(Arroyoetal.,2009;Azcarragaetal.,2011;Burleson,2006;Azcarragaetal.,2010;Kapooretal.,
2007;Zeidner,2007).

Previously, emotiondetectionused sensordevices that areplugged / affixed to thebodyof
theresearchsubject.Thesensordevicesarephysiologicalsignalsorbiosignalsensorstomeasure
bodysignals,suchasElectromyography(EMG),ElectroDermalActivity(EDA)orGalvanicSkin
Response(GSR).ThismethodiscommonlyreferredtoastheHiddenWays(covertly).Thismethod
wasperceivedonlysuitablefortestinginthelaboratory,andarenoteffectivewhenimplementedin
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realconditions,sincemountingthesensordevicesobviouslydisturbtheconcentrationoftheresearch
subjects,andarelikelytoaffectthefeelings/emotions(Guoetal.,2013).

Theconceptofunobtrusiveemotiondetectionistoensurethatthedetectionprocessisnotflashy
orattractsundueattentionfromtheresearchsubjects.Themainobjectiveofourworkistocreatethe
unobtrusiveenvironmentwhichgivecomforttotheuser,byworkingasmuchaspossiblesothatthe
userdoesnotawareoftheexistenceofthesensordeviceused(Broeketal.,2009).

HaqandJackson(2011)concludedthatunobtrusiveemotiondetectionanalysisisacombination
ofamultimodalchannel,suchasaudio(speechexpressions),andvideo(facialexpressionandbody
gesture).Reisenzeinetal.(2013)provedthattherelationbetweenfacialexpressionandemotionis
coherence.Basedontheirexperiments,weknowthatemotionsuchas“amusement”and“smiling”
havehighcoherence,whileotherpositiveemotionsandsmilinghavelowtocoherencerelation.Jack
etal.(2012)publishedrevolutionaryfindings,thatfacialexpressionsofemotionarenotculturally
universal. Itmeans theWesternCaucasianpeoplehavedifferent facial expressions compared to
EasternAsian toexpress theiremotion.These findingsgivean impactand ischallenging to the
researchersofemotiondetection.

Thisresearchfocusesonfacialexpressions-basedemotiondetectionwhichismainlyinposed
facialexpressionsrecognition.Sincethelastfewyears,theresearchdirectionhaschangedtothe
spontaneousexpression(Bettadapura,2012).Thisnewdirectionisduetotheriseoflow-costand
powerfulRGB-Dcamerasensor,suchasMicrosoftKinect(Zhang,2012;Andersenetal.,2012)and
othersensorssuchasthePlayStationEye(Sonny,2014).

RELATED woRKS

Research in emotion detection has had a lot of interest since decades ago, marked by a lot of
publicationsinthisarea.WiththebirthoftechnologyinnovationofRGB-Dsensors(depthcamera)
whicharecheapandaffordableduringthelastfewyearsago,researchinthefieldofemotiondetection
startanewchapter,namelyunobtrusiveemotiondetection.

Mahmoudetal.(2011)hasdescribedthecollectionandannotationofa3Dmulti-modalcorpus
ofnaturalisticcomplexmentalstates.Thecorpusconsistsof108videosand12mentalstatescollected
fromaMicrosoftWindowsKinectdepthcamera.Themaincontributionsoftheirresearcharethat
theyprovidemultimodal3Dcorpusofthecombinationoffacialexpressions,aswellashandand
bodygesture.

Luceyetal.(2010)haveaddedafewfeaturesonthepreexistingCohn-Kanadedataset(Kanade
et al., 2000). They extended the famous Cohn-Kanade facial expressions dataset with emotion
detectionfeaturesusingActiveAppearanceModels(AAMs)andalinearSupportVectorMachine
(SVM)classifier.ThisfamousdatasetiscalledtheExtendedCohn-Kanade(CK+).Theaccuracyof
CK+wascomparedwiththeKarolinskaDirectedEmotionalFaces(KDEF)dataset,andtheresult
wasdescribedinTable1(Luceyetal.,2010).Theirexperimentsshowedagoodresultinpredicting
emotionwiththeaverageaccuracyfor7emotionspredictionsof74.57%.

Huynhetal.(2013)usedaMicrosoftKinectdepthcamerasensortodetectfacialexpressions.
ThemainobjectiveoftheirresearchistorecognizegenderbyintroducinganovelefficientLocal
BinaryPatterns(LBP)algorithmbasedondescriptor,namelyGradient-LBP.Thesetofdepthimage
datacapturedfromMicrosoftKinectdepthcamerawereformulatedintoadatasetnamedEURECOM,
andprocessedalongwithTexas3DFaceRecognitionDatabase(3DFRD)(Guptaetal.,2010).

Xiaetal.(2011)optimizedtheusageofMicrosoftKinectforhumandetection.Theyproposed
anovelapproachbyusing2-Dheadcontourandmodel3-Dheadsurfacemodel.Theseapproaches
weresomethingnewcomparedtotheexistingmethodthatusedfeaturesbasedongradients,suchas
histogramsoforientedgradients(HOG),orextractinterestpointsintheimage,suchasscale-invariant
featuretransform(SIFT),etc.Theaccuracyrateoftheirmethodwas98.4%.
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