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Abstract-

iEmotioniisianiintegratedifeatureithaticreatesiaivoidibetweeni

humansiandihumanoids.iIniorderitoifulfillithisivoid,iemotionir

ecognitioniplaysianiimportantirole.iThoughithereiareimanyiot

herimethodsitoirecognizeiemotions,iweihaveichosenispeechiasi

aibasisiforiextractioniofiemotionsiasiitiisilessieffectedifromienv

ironmentaliconstrainsisuchiasimagneticifield,ilightiandiotherif

actor.iEmotionirecognitionihasialreadyibeeniimplementediini

manyilanguagesiexceptiforiKannada.iInithisipaper,iweihaveicr

eatediaisystemiwhereiiniKannadaispeechiisianiinputiandiemot

ioniisitheioutput.iPraatiisiuseditoiextractifeaturesifromitheispe

echisignaliwhichiisigivenibyitheispeakeriasiinput.iAiGUIiiniM

ATLABihasibeenicreateditoiinterfaceihumanispeechiwithithei

system.iTheineuralinetworkitakesitheifeaturesiextractedifromi

praatisoftwareianditestitheidataitoitheitrainedifeediforwardin

euralinetworkiandirecognizesitheibasiciemotioniofihumansisuc

hiasisad,ihappy,iangryi.

Keywords-

Emotionirecognition,iMATLAB,iPraat,iSpeechidatabaseineurali

networkitrainingiandivalidation,iconfusionimatrix.

I. ARCHITECTURE

Humanicommunicationidevelopediwithitheioriginiofispeechi

whichiapproximatelyidatesibackitoi500,000iBCE.iFromithisispee

chihumansicouldiexpressitheiriemotions[4].iTheseiemotionsiofih

appy,isad,iangryietciplayianiimportantiroleiiniunderstandingione’

sisituationioridesireiiniaibetteriway.Thusiemotionicanibeidefined

iasiaistrongifeelingiofione’sicircumstance.iBeforeitheiinventioni

ofiemotionirecognitionisystem,itheimachinesicouldinotiefficientl

yiidentifyiperson’siemotioniandirespond.iByiintroducingithisisys

tem,itheimachinesiareiableitoirespondiefficientlyitoitheiuser’sine

edsiandiincreaseitheiutilityiofitheimachinesicorrespondingitoione

’sineeds.iInithisisystemiweihaveicreatediGUIitoirecordispeechifr

omitheispeaker.iFromitheirecordedispeechitheifeaturesiareiextrac

ted.iTheseiextractedifeaturesiareisentiasitestidataito

recognizeitheibasiciemotionsiofihumansisuchiasihappy,isad,iangr

y[3].iThisirecognizediemotioniisidisplayed ioniscreen.

II. METHODOLOGY

Fig.
i1.iiBlockidiagram

Speechiinput i:iEmotioniisiidentifiedibased

ionitheispeechigivenibyitheispeaker,itheisystemitakesiKannadaispee

chiasitheiinputifromitheispeaker.

Pre-processing

i:iTheifeatureiextractioniprocessirequiresispeechisignaliwithoutitheie

xternalinoise.iInorderitoiremoveithisinoiseisystemiusesispectralisubt

ractioniandiremovesiexternalinon-periodicinoises.

Featureiextraction

i:iInithisiprocess,ifeaturesiareiextractedifromitheioriginalidataset,ibyi

decreasingitheiamountiofivariables.iAsitheinumberiofifeaturesiincre

ase,itheiaccuracyiincreasesiaccordingly.

Pitch

i:iItirepresentsitheivariationiofiaitoneigivingiprosodiciinformationiof

ianiutterance.

Intensity

i:iPowericarriedibyiaisoundiwaveiperiunitiareaiinitheidirectioniperpe

ndicularitoithatiarea.

Jitter

i:iDeviationifromitrueiperiodicityiofiaipresumablyiperiodicisignal.
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a) Shimmer 

i:iItirelatesitoiamplitudeivariationiofitheisoundiwave. 

1) Classification 

i:iTheiclassifieridifferentiatesitheiemotionsiofitheispeech.iThe

reiareimanyiclassifiersisuchiasiHMM,iGMM,iANN,iSVMietc

.iInithisiprojectiANNiclassifieriincludingifeediforwardineural

inetworkiisiused. 

ANNiisipopularichoiceiasiiticanifaciliateinonilinearirelationsh

ipibetweenifeaturesiandiclasses.iItihas 

i3ilayersi(input,ioutput,ihidden).iIniANN,igenerally 

i90%idataiisiusediforitrainingiand 

i10%iisiusediforivalidation.iANNiisiaihighlyiadaptableilearni

ngimachine. 

2) Output 

i:iTheidesirediemotionitoibeiobtainediisirepresentediinitheifor

miofiemojisihenceiindicatingitheirecognitioniofiparticulariem

otion[4]. 

TABLEiI

 

EnglishitranscriptioniofitheiKannadaitext.

 

III. DATABASE 

KannadaiisioneiofitheiSoutherniDravidianilanguage,iandiitsihi

storyidividediintoithreeiperiods:iHalegannadaifrom i450– 

i1200iCE,iNadugannadaifrom i1200–

1700,iandiModerniKannadaifrom 

i1700itoitheipresent.iKannadaiisiinfluencedibyiSanskrit.iInflu

encesiofiPrakritiandiPali,icanialsoiseeniiniKannadailanguage. 

Weiusedireaditypeiasiourispeechicorpora.iForianalyzingitheie

motioniweiconsidered 

i100iKannadaisentence.iTheitotalinumberiofifeatureiinidataset

iof i600i(100isentencei*3iemotion 

*2artist)iwere 

i9.iTheiproposediemotioniinispeechicorpusiareiAngry,iSad,iH

appy. 

ThePraatsoftwareisusedtorecordtheKannadasentences.iTheirec

ordingifactorsiconsideredihereiareimonoichanneliandisamplin

gifrequencyiof 

i44.1ikHz.iTheiaudioifileirecordediisisavediiniWAVifileiform

atiforifurtherifeatureiextractionitoibeisimple.iMultipleisentenc

esiiniKannadairecitedibyitheispeakeriareicollectedithroughiwh

ichitheifeaturesisuchiasipitchiparameteri(meanipitch,iSDipitch

,iminipitch,imaxipitch),iduration,ijitter,ishimmeriareiextracted

ianditabulateditoicreateitheidatabase. 

Pitchi-

idegreeiofihighnessiorilownessiofitone.iInten

sityi-idegreeiofiloudness. 

Jitteri-ideviationifromitheituneiperiodicity. 

Shimmeri-iperiodicivariationibetweeniamplitudeipeaks. 

Theseifeaturesiwereichosen,iasitheyiwereigiving 

i90ipercentiofiaccuracy.iWhereiasiconsideringiotherifeatures.i

Byiaddingiotherifeaturesitoitheseifeaturesijustiincreaseitheiacc

uracyiofitheiemotionirecognitionisystemibyijust 

i10ipercent.iThusilimitingiouriworkitoitheseifeaturesiyieldsihi

gheriefficiencyiwithilessinumberiofifeaturesiandilimitingithei

database.iRandomiaudioiclipsiwereiplayediandieachiclipsiwer

eiverifiediwithicorrespondingiemotioniwithitheidomainiexpert

s. 

Theidataisampleifromitheispeakeriwereiartifiediandiwasirecor

dediusingipraatisoftwareiininoiseilessienvironment. 

Theidataicollectedifromispeakersihereiisiaudioisamples.iTheis

entencesitakeniforitrainingitheisystemiareiroughly 

i100,ihoweverifewisentenceiareigiveniinitheiTABLEiI[7]. 

 

 

 

 

 

IV. TRAININGiANDiVALIDATION 

Onceitheidatabaseiisicreated,iitiisiusediforitrainingiandivalid

ationiusingitheiMATLABisoftware,iwhereitheiMATLABiiih

asiiiinbuiltiiitooliforii training

 neuralinetworkinamelyinntool(neuralinetworkitoolb

ox)iandiforiverifyingivalidationianditestinginamelyinftool(ne

uralifittingitoolbox).iTheifeediforwardibackipropagationiisith

einetworkitypeiusediforitrainingitheisystemiwhereiformeriup

dateitheidataiiniforwardidirectioniandibackipropagationihelps

itoireduceitheierroribyiworkingihasifeedbackisystem.iTheiT

RAINLMiisiusediasitrainingifunctionithatichangeitheiweighti

andibiasibased on levenberg-marquardt

 optimization

 furtheriTRAINLMiisitheifastestiamongiallitheialgor

ithmiiniMATLABitoolbox. 

Thereiare 

i3itypesiofilayersiasiusualiinifeediforwardineuralinetworkina

melyiinputilayer,ihiddenilayeriandioutputilayer.iTheiinputila

yericonsistiof i9ineuroni,outputiconsistiof 

i3ineuronisingleihiddenilayeriisiconsiderediwith 

i6ineuronianditheisystemiisitrained. 

i70%iofitheidatasetiisiusediforitraining 

i15%iofidatasetiisiusediforivalidationiand 

i15%iofiremainingidataiisiusediforitesting[4]. 

 

V. EXECUTION 

GraphicaliUseriInterfacei(GUI)icreatediasiuser-

ifriendlyimethodiusingiMATLABisoftware.iTheiGUIiinclud

es 

i5ipushibuttoniandioneiaxes.iForiselectingitheisystemiwheth

eritoiidentifyitheiemotioniofimaleiorifemaleitwoibuttoniwer

eiincluded,ifurtheriafteriselectingiitihasitheipushibuttoniforir

ecordi,stopiandiplay.iTheirecordiandistopibuttoniperformiop

erationiasitheiname 

ionitheibutton.iPlayibuttoniplayitheidenoisediaudioiofitheirecor

dediaudio. 

Sent.id Sentence 

1 Shaleibahalaidooradalede.

i(Schooliisiveryifar) 

2 Nanuioorigeihoguthene.

i(iI'migoingitoitown) 

3 Swalpaimellageimathadi.

i(talkiinilowivoicei) 

4 Nanageisahayaimadi.

i(iPleaseihelpime) 

5 Navuiadanuinodidevu.

i(iWeisawiiti) 

6 Shalegeimakkaluibaralilla.i(Childre

nididinoticomeitoischool) 

7 Ninnaihesaruiyenu.i

(Whatiisiyouriname) 
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Fig. i2.iGUIiforiemotionidetection. 
 

GUIitakesitheireal-

timeiinputifromitheispeakeriandiisisavediiniaitemporaryifileif

orifurtherianalysis.iPraatisoftwareiisiinvokediiniGUIithroughi

MATLABitoiextractitheirequiredifeaturesifromitheireal-

timeiinput.iTheseiextractedifeaturesiareisentiasiaitestidataitoit

heialreadyitrainedineuralinetwork.iTheineuralinetworkianalys

esiandicomparesifromialreadyitrainedidatasetiandirecognizesit

heiemotion.iTheiresultiisithenisentitoiGUIiforidisplay[8]. 

Theiaboveifigureishowsithatitheisystemidetectingimaleiemoti

oniiniouriexperimentiis i95.2%iaccurate. 

Similariresultsiwereiobtainediinifemaleispeech,iemotion 

HereiiniMATLABitheinprtooliisiuseditoiobtainiconfusionimat

rix 

Theiconfusionimatrixiofimaleiandifemaleispeechiemotionirec

ognitioniforitraining,ivalidation,itestingiUsinginprtooliisiasish

owniinifigures i3iand i4. 

Theiconfusionimatrixiobtainediduringimanualitestingimethodi

forimaleiemotionidetection. 

VI. SOFTWARES 

TwoisoftwaresiwereiusedithroughoutitheiprojectitheyiareiMA

TLABiandiPRAAT. 

A. MATLAB:iHighiperformanceiforitechnicalicomputing.iIti

hasidataistructures,ibuilt-

inieditingiandidebuggingitoolsiandisupportsiobjectiorientedipr

ogramming.iItigeneratesidisplaysiorioutputsiwhenicommandsi

areiexecuted.iIticombinesicalculationiandigraphiciplotting.iItii

sidesignediforiscientificicomputing. 

B. PRAAT 

i:iItiisiaicomputeriprogramiwithiwhichiyouicanianalyse,isynth

esize,iandimanipulateispeech,iandicreateihigh-

iqualityipicturesiforiyouriarticlesiandithesis.iItiisiaifreewareipr

ogramiforitheianalysisiandireconstructioniofiacousticispeech. 

VII. RESULT 

 
Theiaboveiprojectiwasiverifiediusingitwoimethodsioneiwithit

heiinbuiltitoolboxiiniMATLABianditheiotherimethodibyigivin

gidatasetimanually. 

 

Fig. i3.iConfusionimatrixiforimaleiemotionidetection. 

 

 

 

 

 

 

 

 

 

 

Fig. i4.iiConfusionimatrixiforifemaleiemotionidetection. 

 
TABLEiIIiiisystemiaccuracyiforimaleiemotionirecognition. 

 

 Sad Angry Happy overall 

Sad 100 0 0 100 

Angry 0 100 0 100 

Happy 5 15 80 80 

overall  93 

 

TheiTableiIIishowsitheiemotionirecognitioniofitheimaleitoidet

ectiexactiemotioniinirealitimeiibyigivingirandomisentenceiofi

eachiemotion,itheiresultiobtainediwereiwritteniinipercentage.i

Whenitheihappyisentenceiwereigivenitoitheisystemitheierrori

wasimoreicompareditoithatiofiangryiandisadisentence.iTheifa

ctiforitheireducediaccuracyiinihappyisentenceiisithatiiniangryi

sentenceipitchiwillibeihighiandiforitheisadisentenceipitchiwill

ibeilowibutiinitheihappyisentenceitheipitchivalueiwillibeiinibe

tweenitheiotheritwoiemotion.iHowever,itheimainifeatureiweic

onsiderediisipitchiandiitsiparameteritheiaccuracyiwillibeidepe

ndent ionipitch. 

Theiconfusionimatrixiobtainediduringimanualitestingiforifema

leiemotionidetection. 
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TABLEiIII Systemiaccuracyiforifemaleiemotionirecognition 

 

 

 Sa

d 

Ang

ry 

Hap

py 

over

all 

Sad 10
0 

0 0 100 

Angr

y 
0 100 0 100 

Hap

py 
10 20 70 70 

over

all 
 90 

 

TheiTableiIIIishowsitheiemotionirecognitioniofit

heifemaleiatitheirealitimeibyigiving 

i10isentenceiofieachiemotion,itheiresultiobtainedi

wereiwritteniinipercentage.iTheiresultiobtainedid

uringimanualitestingiforimaleiemotionirecognitio

niisiaround 

i93ipercentiandiforifemaleiemotionirecognitioniit

iwasiaround i90ipercent. 

TheiGUIiresultiobtainediafteriangryimaleisentenc

eiisigiveniasiinput,iisiasishowniinitheibelowifigur

e 

i5isimilarlyiGUIiwillidisplayitheiemotioniofidiffe

rentitypei. 
 

Fig. i5iGUIiafteritheirecognitioniofiemotion 
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