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ABSTRACT

Inthisstudy,theauthorsexploretheintegrationofspeaker-independentautomaticAmazighspeech
recognitiontechnologyintointeractiveapplicationstoextractdataremotelyfromadistancedatabase.
Basedonthecombinedinteractivevoiceresponse(IVR)andautomaticspeechrecognition(ASR)
technologies,theauthorsbuiltaninteractivespeechsystemtoallowuserstointeractwiththeinteractive
systemthroughvoicecommands.ThehiddenMarkovmodels(HMMs),Gaussianmixturemodels
(GMMs),andMelfrequencyspectralcoefficients(MFCCs)areusedtodevelopaspeechsystem
basedonthetenfirstAmazighdigitsandsixAmazighwords.Thebest-obtainedperformanceis
89.64%byusing3HMMsand16GMMs.
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INTRodUCTIoN

InteractiveVoiceResponse(IVR)isatelephonytechnologythatallowstheinteractionwithusers,
collectsinformationandroutes.Also,theIVRsystempermitscallerstoextractorenterdatafroma
databaseusingthevoiceinreal-timeanditacceptsacombinationofvoicetelephoneinputandkeypad
andaffordstheresponsesintheformofvoice,fax,oremail,etc.Thisapproachallowsanefficient
exchangeofinformationwithreducingcosts(VanMeggelenetal.,2019).

AutomaticSpeechRecognition(ASR)isacomputertechnologythatallowsausertocommunicate
orallytoamachinebyextractingtheoralmessagecontainedinthespeechsignal.Thistechnology
usesawidevarietyoftools:signalprocessing,powerfulstatisticalmathematicalmodels,classification
offorms,algorithmicsandartificialintelligence(Hatonetal.,2006:Mohdiwale,etal.,2020;Taquee
etal.,2021;Srivastavaetal.,2020).Therearemanyapplicationsthatwecanimaginesuchasvoice
controlofmachines,bookingflights,learningotherlanguages,helpingpeoplewithdisabilities,voice
servicesinmobilephones,automatictranscription,indexingofmultimediadocumentsandmachine
dialogue.etc.(Huangetal.,1990).

Theauthorsin(H.Austetal.,1995)haveimplementedatelephonyoperatorsystemthatallows
callerstoretrievetraintrafficinformationbyspeakingfluentlywiththesystem.Satorietal.(H.Satori
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etal.,2014)havedesignedanASRsystembyusingCMUSphinxtoolswhichisbasedontheHidden
MarkovModels(HMMs).TheyhaveaimedtocreateofanAmazighautomaticspeechrecognition
systemthatincludesdigitsandalphabetswheretheirachievedperformancewaswas92.89%.T.K.
DASetal.(2016)haveimplementedaspeakerandspeechrecognitionsystemthatpermitsusersto
showvisualinformation.TheircreatedsystemwasrealizedwiththehelpofHMMtechnique.Intheir
work,theMel-FrequencyCepstralCoefficients(MFCC)techniquewasusedtoproducethespeech
featurevectors.Theirobtainedresultsshowthattheachievedaccuracyisabout90%.Theauthorsin
(Alsulaiman,etal.,2017)haveexaminedtheeffectofphonemesontheperformancesoftheSpeaker
Recognition (SR)systemwhere the impactof someArabicphonemeson the recognition rate is
observed.Asaresult,thevowelrecognitionrateswereallabove80%,theconsonantsrecognition
ratesvariedbetween14%and94%.

K.Shahetal.(Shahetal.,2012)havestudiedtheuseoftheasteriskserverintheVoIPnetwork.
TheirproposedsystemwascreatedbyusingVMwareandithasbeenconfiguredwithvarioussecurity
settingssuchasVPNserver,firewallIPtablerules,intrusiondetectionandintrusionpreventionsystem.
Theauthorsin(Basuetal.,2013)havedescribedthereal-timechallengesofdesigningtelephonic
AutomaticSpeechRecognitionSystem.Intheirstudy,theyhaveusedtheAsteriskservertodesigna
systemthatposessomequeriesandthespokenresponsesofusersarestoredandtranscribedmanually
forASRsystemtraining.Inthiswork,thespeechdataarecollectedfromWestBengal.(C.Bhatetal.
2013)havecreatedaSpeechEnabledRailwayEnquirySystem(SERES)thatisasystemthatpermits
userstogettherailwayinformationconsideringtheIndianscenario,basedontheIVRsolution.In
(Hamidietal.,2016a;Hamidietal.,2016b)theauthorspresenttheirfirstexperimenttointegratethe
tenfirstdigitsofAmazighlanguageinanInteractiveVoiceResponse(IVR)serverwheretheusers
usespeech(tenfirstAmazighdigits)tointeractwiththesystem.Sehgaletal.(2018)haveexplained
theexploitationofsentimentanalysistoidentifycustomerssatisfactionbasedoninteractivevoice
responseandautomaticspeechrecognitionsystems.Also,theyhavepresentedtheirapproachesand
techniquesthatareusedtorecognizetheuseremotionsinthecallcenterviaasentimentanalysis
system.In(Gravanoetal.,2011)researcherstheyprovidednewinformationonthemechanismsin
theconversationofhuman-humanforsignalingtheturnendandsituationsidentificationinwhich
abackchannel is appropriate. In theirworkaredetermined somesituationswhichareuseful for
IVRsystemsdesignerssuchasthesystemoutputproductionandtheuserinputrecognition.They
haveexaminedpotential turn-takingsignalsattached tohuman-human turnexchangeswhichare
automaticallycomputable.In(Hamidietal.,2020)authorshavepresentedtheperformancesofan
AmazighASRsystemviaanIVRserverinnoisyconditions.Theirimplementationswereconducted
fortheuncodedspeechanddecodedspeechunderthetrainnoisyenvironmentfordifferentsignal
noiseratios(SNR).Theirfindingsshowthatthemostaffecteddigitsarethosewhichincludethe“S”
consonantthatdropsrapidlyat0%in30dBand27dBforuncodedanddecodedspeechrespectively.

Inthispaper,weexploittheMarkovianmodelingapproachandGaussianMixtureModelsto
designaspeechinteractiveresponsesystem.Thiscreatedsystemallowscallerstoextractdatafrom
aremotedatabaseusingvoicecommandsbasedontheMoroccanAmazighlanguage.Tothebestof
ourknowledge,thisisthefirstIVRstudyusingless-resourcedlanguagesuchasAmazighlanguage.

Therestofthispaperisorganizedasfollows:Section2showstheVoIPtechnology.Section3
presentsthetelephonyserverimplementation.Insection4wewillpresenttheAmazighautomatic
speechrecognitionsystem.Finally,section5givesaviewofoursystemimplementation.Theauthors
finishedbyaconclusion
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