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Abstract—Automatic speech therapy for children assist
patients to improve theirvoice disorderproblems.The
interactivefeedbackthroughgamesmakestheprocessof
speechtherapymoreentertainingforkids.Inthisregard,this
paper discusses the design and implementation ofan
automaticspeechtherapy.Pitchofthegivenvoiceiscomputed
usingDSPtechniques.Basedonthepitchofthekids,the
system generates a corresponding score by comparing
histogramsofthespokenwordswiththatofthestorednormal
voice.Thegameisopenedbasedonthethresholdvalueof
score.The implementation and experimentalresultsare
encouraginggivingupto90%accuracy.
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I. INTRODUCTION

Languagetrainingisamediationbenefitthatspotlights
onenhancinga tyke'sdiscourse and capacitiesto
comprehendandexpressdialect,includingnonverbal
dialect.Languageteachers,ordiscourseanddialect
pathologists(SLPs),aretheexpertswhogivethese
administrations.Languageinstructionincorporatestwo
parts:1)organizingthemouthtocreatesoundstoshape
words and sentences (to address explanation,
familiarity, and voice volume control); and 2)
understandingandcommunicatingdialect(toaddress
theutilizationofdialectthroughcomposed,pictorial,
body,andsignstructures,andtheutilizationofdialect
through elective correspondence frameworks, for
example,web-basedlife,PCs,andiPads).
Discourseissueisextensivelydelegatedtakesafter:
Variousauxiliaryissuescancausevoiceissue.Contact
ulcers,growths,knobs,polyps,andsoforthareaportion

ofthenotablebasicsorescausingvoiceissue.These
soresadditionallycausetormentinthethroatdistrict.
Thesituationofthesoresinfluencesthenatureofvoice
delivered.Thisiscalledasstructuralvoicedisorder.
FunctionalVoiceDisordersiscausedwhenmusclesof
thelarynxmaynotworklegitimately,withnospecific
auxiliaryornaturalreason.Theflawedutilizationofthe
musclesmayresultbecauseofunreasonablepressure.
Along these lines, utilitarian voice issue is
comprehensivelynamedasmusclepressuredysphonia,
orMTD.Thetermlikewiseincorporatesaconditionin
whichthevoicesoundstypical,yetaimsagony,distress
orexhaustiontothevoice.
Neurogenicvoicedisordersarevoiceissuecausedby
issuesinthefocalorfringesensorysystemsfallunder
thisclass.Lossofmotionoftheentirebody,facialloss
ofmotion,hemiplegia and comparable neurological
conditionsinfluencesthenervesofthelarynx,whichthus
bothersvoicecreation.Lossofmotionofthevocalfolds
causesfeeble,raspyorunpleasantvoiceoronlya
whisper.
Conversiondysphoniaisavoiceissuecomingabout
becauseofphysicalappearanceofamentalinjuryor
strife.Theindividualmayhaveencountered\orseena
stunningoccasion,forexample,mishaporpassingofa
dearone,orsexualmanhandle.Practicaltreatmentfor
voicecontrolwillbeeffectivejustifthehiddenmental
conditionisinvestigated.Thisisknownaspsychogenic
voicedisorder.
Strategiesforlanguagetrainingisextensivelydelegated
demonstratedasfollows:
Sensoryfeedbackcausesyourkidtowindupmore
mindfulofthesoundsthatheiscreatingandhowheis
deliveringthem.Forinstance,theSLPmayutilizesound-
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relatedinput.Shemayrecordanexampleofyour
youngster'svocalizationsandplaythemback.Shewould
thenplayachronicleofsimilarsounds,articulated
effectively,withthegoalthathecanhearthedistinction.
Youryoungstercanlikewiseprofitbyvisualcriticismor
watchinghimselforothersdeliversounds.
Articulationspeechtherapyactivitiesnotwithstanding
materialinput,youryoungster'slanguageteacherwill
utilize other language instruction exercises for
enunciationtoenablehimtoarticulatecertainsounds.
TheSLPmayobviouslyexpressawordandaskthatyour
adolescentrehash it.This willbe done different
circumstancestogiveyourkidalotoftraining.

Oralmotortherapytechniquesare some discourse
issuesportrayedbypoorcontroloftheoralengine
muscles.Thiscanmeddlewithyourkid'sdiscourse,as
wellashisgulpingandsustainingcapacitiesalso.Oral
engineactivitiesandfacialbackrubmightbeutilizedto
enhance muscle tone.The language instructormay
likewisedealwithpresentingsustenance’sofdifferent
surfacesandtemperatureskeepinginmindtheendgoal
to raise oralmindfulness.Oralengine treatment
proceduresregularlyaccentuatelanguageinstruction
exercisesthatmatchdevelopmentswithsounds.For
instance,yourkidmayberequestedtoconsiderthe
adjustingofhislipsashecreatesthe"sh"sound.
LanguageInterventionarespeechanddialectissue
cannotjustaffectakid'scapacitytoverbalizeplainly,
yetadditionallyhiscapacitytocomprehenddialectand
communicateproperly.Afewchildrenmayhavetrouble
articulatingtheirmusings,followingorgivingheadings,
orportrayingastory.Youryoungster'sSLPwillenergize
dialectsecuringbyutilizingbooks,pretendamusements,
andcomparativelanguagetrainingexercises.[1]
Thesoftwaredesignedisagametohelpchildrenhaving
speechdisordersbyaskingthem torepeatthepre-
recorded words.The score isproduced accordingly.
Contingentonthescoreofthechild,therewillbean
advanceinthegame.

II. METHODOLOGY

Thisspeechtherapysoftwareisagamewhichfocuseson
thechild’sdevelopmentinspeech.Ittrainschildrenby
askingthemtorepeatprerecordedwordsbyallowingthe
childtolistentotheprerecordedwordsfirstandthen
repeatitindividually.then,oncethechildisprettygood
ateachword,the score ofthe childinthe game
increases.bubbleblasterisagamewhichisusedinthis
projectwhichisplayedbythechildwhichisaninteractive
gamethatmakesthelearningprocessmoreinteresting
andfunforthechild.Thesteps,includerecording,noise
removal,extractingfrequency,generatinghistogramand
comparison.

A.RecordingandNoiseremoval:

Theaudioofthepatientisrecordedusingpyaudio
libraryinPython.Therecordingstartswhentheuser
clickstherecordbuttonandcontinuesrecordinguntil
theuserstopsspeaking.Therecordingautomatically
stopswhenitdetectssilence.Noiseremovalisdoneon
silentchunksofaudiodata.Thesesilentchunksorwind
noisefrequenciesarereplacedbyNaN(Notanumber)
values.

B. FrequencyExtraction:

Thenumberofoccurrencesofarepeatingevent
for unittimeiscalledasfrequencyalsoreferredas
temporalfrequency. Itemphasizes the contrastto
spatialfrequencyand angularfrequency.Itis an
importantparameterusedinthefieldofscienceand
engineering to specify the rate
of oscillatory and vibratory phenomena, such as
mechanical vibrations, audio signals (sound), radio
waves,and light.

Incommunication,the usable voice frequencyband
rangesfromaround300Hzto3400Hz.Itisthusthatthe
ultra-lowfrequencybandoftheelectromagneticrange
somewhere in the range of300 and 3000 Hz is
additionallyalludedtoasvoicefrequency.Thedata
transfercapacityapportioned fora solitude voice-
frequencytransmission channelis normally4 kHz,
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includingguardbands,permittingasamplingrateof8
kHztobeutilizedasthepremiseofthepulsecode
modulationsystemutilizedforthedigitalPSTN.Perthe
Nyquist– Shannon sampling theorem,the sampling
frequency(8kHz)mustbeatleastdoublethehighest
componentofthe voice frequency through proper
filteringpriortosamplingatdiscretetimes(4kHz)for
effectivereconstructionofthevoicesignal.

Usingthepyaudiolibrary,frequencycanbeextracted
froma16-bitmonochannel.wavfilewithapresetchunk
size.
Thefrequencyextractioncodehasaformulausingwhich
thefrequencyiscalculatedforeachchunk(frame)of
audiodata.
Theextractedfrequencyisappendedtoanarraychunk
bychunk.

Formula:

x1=(y2-y0)*.5/(2*y1-y2-y0)

TheFFTofthedatatimesawindow(ablackmanwindow),
theFFTissquared,thebinthathas
thehighestvalueisfoundandaquadraticinterpolation
aroundthepeakisusedusingthelog
ofthemaxvalueanditstwoneighbouringvaluestofind
thefundamentalfrequency.
The accuracy can be increased or decreased by
increasingorreducingthechunksizerespectively.
Thechunksizeshouldbeamultipleof2tomakefulluse
oftheFFT.

Thisprocessisrepeatedforalltheprerecordedaudio
samplespresentinthesoftwaredatabase.Theaverage
ofthesearraysiscalculatedandstoredinanewarray.
Now,thechild’saudioisused.Thefrequencyfromthis
fileisextractedandstoredinanarray.

C.Histograms:

Histogramisusedtofindthenumberoffrequencies
thatoccurbetweensomepresetranges.Matplotlib
Libraryisusedtogetthehistogram features.The
frequencyarraysaretheinputsforthehistogramcode
andthehistogram isplotted.The2-histogram datais
furtherstoredin2arrays.
Histogram isused to representthe numericdata
accurately. Itisdifferentfroma bargraph,whilethebar
graphrelatestwovariables,histogramrelatesonlyone
variable.Inordertoconstructahistogram,thefirststep
isto"bin"therangeofvalues,whichistodividethe
entirerangeofvaluesintoaseriesofintervalswhich
neednotnecessarilybeofsamesizeandthencounthow
manyvaluesfallintoeachinterval.Ifthebinsareof
equalsize,wehavearectanglewhichisformedoverthe
binwithheightproportionaltothe frequency.Ifthebins

arenotbeofequalwidth,wehavearectangleformed
whichisdefinedtohaveitsareaproportionaltothe
frequency.Theverticalaxisisfrequencydensityandnot
frequency,wherefrequencydensityisthenumberof
casesperunitofthevariableonthehorizontalaxis.

D.Comparisonoftwohistograms:

The2histogram arraysarecompared,andascoreis
generateddependingonhowaccuratethevaluesare.
This score willbe used to tellthe child his/her
performance.

III. RESULTANDDISCUSSION

Thedatasetispreparedbyrecordingtheselectedwords,
listedas,Apple,Mango,Orange,Pineapple,Banana,
Watermelon,Grapes,Strawberry,Cherry,Papaya.Five
speakersofage-group5to15areutteredtwosamples
ofeachword,totallyconstituting14samplesofeach
word.Themeanofthefrequencyfornormalspeakerand
patientare,296.42and241.72respectively.Afterallthe
background calculations and computations are
completed,thescoregetsdisplayedonthedisplayas
shownasinFig.1.

Thecomputedfrequencyiscompareswiththethreshold
frequency.Ifthefrequencyisabovethreshold,thenthe
childgetstoplaythebubbleblastergame.Ifthechild
wantstotrythegameagainthenhe/shewillhavetoredo
thespeechtherapyandthegamecontinues.
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Fig.1Frequencydistributionofthepatientafterperforming
speechtherapy

Whentheplaybuttonisclicked,afile(fruitname)is
randomlyselectedandplayed.Onclickingtherecord
button,therecordingbeginsandrecordsuntilsilenceis
detected.Beforesavingtherecordedfile,thenoiseis
removed.Histogramsareplottedforallthe14sample
filesoftherandomlyselectedfruitandtheaverage
histogramisplottedusingthe14histograms.Histogram
isthenplottedforthepatient’svoice(therecordedfile)
andboththehistogramsarecomparedwithavariation
of+/-3.Ifthedifferenceislessthan3thenitis
consideredassuccessforthatrange.Thepercentageis
calculatedconsideringthetotalnumberofsuccess.If
thescorepercentageisgreaterthan70thenthegame
opens.Oncethepatientlossesthegame,hegetsa
chancetoretryandimprovehisscoreandthisprocess
repeats.

Letusconsideratestrunofthissoftware.Followingare
theresultswegotfromthetestrun.

Fig.2Frequencydistributionofpatientwithoutdisorder

Fig.4Averagefrequencydistributionofprerecordedaudiosample
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Fig.3Frequencydistributionofpatientwithdisorder

IV.CONCLUSION

Wecanusevoicebandsandothervoicefeaturestotrain
achildwithspeechdisorderbywiththehelpofanother
human.
Atpresent,apatientmustbepersonallygivenspeech
therapyandthereisaconstraintoftimewhichleadsto
somepatientsnotreceivingspeechtherapyproperly.
Speechtherapysoftwarewillhelpmanypatientsto
improvetheirspeech(speakingskills).Apatientcan
trainthemselvestoimprovetheirspeechataconvenient
time.Speechtherapycanbedoneforfreeofcost.
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