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ABSTRACT

Classificationofintellectuallydisabledchildrenthroughmanualassessmentofspeechatanearly
ageisinconsistent,subjective,time-consumingandpronetoerror.Thisstudyattemptstoclassifythe
childrenwithintellectualdisabilitiesusingtwospeechfeatureextractiontechniques:LinearPredictive
Coding(LPC)basedcepstralparameters,andMel-frequencycepstralcoefficients(MFCC).Four
differentclassificationmodels:k-nearestneighbour(k-NN),supportvectormachine(SVM),linear
discriminantanalysis(LDA)andradialbasisfunctionneuralnetwork(RBFNN)areemployedfor
classificationpurposes.48speechsamplesofeachgrouparetakenforanalysis,fromsubjectswitha
similarageandsocio-economicbackground.Theeffectofthedifferentframelengthwiththenumber
offilterbanksintheMFCCanddifferentframelengthwiththeorderintheLPCisalsoexaminedfor
betteraccuracy.Theexperimentaloutcomesshowthattheprojectedtechniquecanbeusedtohelp
speechpathologistsinestimatingintellectualdisabilityatearlyages.
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1. INTRoDUCTIoN

Insocialcommunication,speechperformsanimportantroletoexpressfeelings,emotionsandthoughts.
Communicationimpairmentsaffecttheprocessofinitialcognitivedevelopmentwhichcontinuesto
furtherstages.Neurodevelopmentdisorders,specifically,IntellectualDisability,Autism,Stuttering
andDownSyndromedirectlyaffectthespeechandlanguagedevelopment.Intellectuallydisabled
childrenarehighlypronetodevelopingsomespeech,vocalorlanguagedisability,whichhasadverse
effectonlanguagedevelopment.

Accordingto(WorldHealthOrganization,1980),childrenwithintellectualdisabilityusually
haveimpairmentsinlanguageandspeechwhichfurtherclassifiesinuseandcomprehensionofthe
language,deficitsofthelinguisticfunction,learningdisabilitiesandimpairmentsofcommunication.
IDchildrenalsofacedifficultiesinspeechproduction,voicefunctionsandspeechcontent.Thedisorder
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causesrestrictionsineffectiveverbalcommunicationwhichaffectsocialinvolvement,educational
attainmentorprofessionalperformance,independentlyorinagroup.

Communicationisavitalcomponentofqualityoflife,andspeechconsideredastheprimary
modeofhumancommunicationoutofvariouscommunicationmedium.Inintellectuallydisabled
(ID)children,thespeechcommunicationfrequentlydisturbedbyimpairmentsinvoiceproductionand
weakenedhearing(Roberts,2007),resultinginlackofcommunicationandimpairingbothadaptive
behaviourandintellectualfunctioning.

A authenticate clinical outcome shows the fact that a typically developing child achieve a
remarkablygoodlexicalandverbalsystemfromtheirenvironment(DeVilliersJGandDeVilliers
PA,1974;Slobin,1973;Pinker,1994;CulterandKlein,2005)butanIDchildcan’tdothesameat
asimilarage.Speechimpairmentisamongthefrequentlyaddressedissuewiththechildrenwith
intellectualdisability(Kumin,2006).First,3-5yearsofachild’slifespanarehighlycrucialtime
forspeechandlanguagedevelopment.Typicallydevelopingchildrencanlearnthebasicstructure
of language till thisage (Tager-Flusburg,1998)whilechildrenwith IDcanonlyacquire limited
languagecomponentsandunderstatingofsomecommonwords.Researchesonspeechandlanguage
developmentarealsoaffectedduetolessnumberofthespeechpathologistandanalystforanalysing
recordedspeechsamples(Oller,1980;Sheinkopfetal.,2000;Wetherbyetal.,2004).

Intellectuallydisabledchildrenparticipateinfeweractivitiesinandoutsideschoolthantheir
controlpeergroups(Abells,Burbidge&Minnes,2008).Involvementinoutsideschoolactivitiesis
essentialforallchildrenasitenhancesphysicalandmentalgrowth,socialawareness,andpsychological
securityandcreatescommunityrelationships(Murphy&Carbone,2008).Childrenheavingintellectual
disability may have lower communication, motor and social skills and have reduced cognitive
functioningthantheirtypicallydevelopedpeers(Pratt&Greydanus,2007;Westendrop,Houwen,
Hartman,&Visscher,2011).Due to lessparticipation inoutsideschoolactivities,childrenwith
intellectualdisabilitymayleadtosocialisolation(Rimmer,Rowland,&Yamaki,2007)andinactive
behaviour(Frey&Chow,2006)whichisgenerallyreportedintheliterature.

Speech intelligibility is measured as how clear a person speaks so that his or her voice is
understandable to the listener (Leddy, 1999). Lesser speech intelligibility often leads to lack of
interestbyothers,frustrationandmisunderstanding.Socialinteractionhelpsinacquiringspeechand
languagecapabilities.Speechintelligibilityisgenerallyconsideredasvoicepatternrecognitionin
socialcommunication(Smith,1985).Althoughitisacombinedeffortofbothspeakerandlistener
whoareparticipating in the recordingprocess (Tjaden,1995).Acquaintancewith thespeaker is
especiallyhelpfulincaseofimpairedspeech(Kent,1993).Factoraffectingspeechintelligibilityare
thecontextofcommunication(e.g.,verbaltransmissionofthevoicesignal,descriptionofvisual
cuesandrelatedsupportforthesignaltobetransmitted)andthespokenmaterial(e.g.,lengthofthe
messageanditslinguisticassembly).

ThechildrenwithIntellectualDisability(withmild,moderateandseverepopulation)deficitsin
languagedevelopment(Cardoso-Martins&Mervis,1985;Mervis&Bertrand,1990)intheirspeech.
Thesekidsalsoshowmanyarticulatorylimitations(Stoel-Gammon,2001)andexhibitdeficitsin
syntaxandgrammardevelopmentascomparedtotypicallydeveloped(Singer,Bellugi,Bates,Jones
&Rossen,1997).Manyneuro-anatomicallyandneuroimagingresearchstudiesrefertolinguistic
and phonological characteristics of speech of typically developing children, adults and children
withIntellectualdisability(Fowler,1990).Allthespeech-relatedstudiestillnowconsiderspectral
acousticfeaturestoinvestigatespeechdevelopment(Assmann,P.F.,Nearey,T.M.,&Bharadwaj,
2013;Ballard,KirrieJ.,etal.,2012).

Intheliterature,differentfeatureextractionandclassificationalgorithmshavebeenimplemented
forclassifyingchildrenwithIntellectualDisabilityanditssub-groups(mild,moderate,severeand
profound).ResearchesextractedMFCCandLPCCfeaturesfortheclassificationinstuttering,Down
syndromeandotherlanguagedisabilities.Inthisresearch,differentparameter’svaluesofMFCCand
LPCfeaturesweretakentocalculateaccuracyfromthespeechtoclassifychildrenwithIDfromTD.
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