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ABSTRACT

OneofthemostcommonneurodegenerativedisordersofthepresentageisParkinson’sDiseaseor
Parkinsonism.Toestimateitsadvancementinthepatient,hugeamountsofdataarebeingcollected
andstudiedtodrawoutinferences.Thetypesofdatagenerallystudiedtowardsthatendarevocaldata,
bodymovementdata,eyemovementdata,handwritinganddrawingpatterns,etc.Inthiswork,theuse
ofadeepneuralnetworkhasbeenproposedtopredicttheUnifiedParkinson’sDiseaseRatingScale
(UPDRS)bothmotorandtotalbystudyingvocaldatafromUCIMachineLearningRepository.Both
twolayeredaswellasthreelayerednetworkswerestudied,anditwasfoundthattheperformanceof
three-layerdeepneuralnetworkhaving10,20,10neuronsindifferentlayerswasfoundtobethebest
withanaccuracyof97%and99.62%formotorUPDRSandtotalUPDRS,respectively.Theother
threeparameters,MSE,MAE,andRMSE,alsoshowedimprovementinthethreelayeredmodelas
comparedtothetwolayeredmodel.
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INTRoDUCTIoN

Parkinson’sDiseaseisthesecondmostcommonneurologicaldisorderafterAlzheimer’s(Postet
al.,2007;Pringsheimetal.,2014)Globallymorethan7to10millionpeopleareestimatedtobe
sufferingfromParkinson’sDisease(PD).Althoughthediseaseinitselfisnotfatal,butitaffectsthe
qualityoflifeofthesufferingpersondrastically,evenleadingtoacomparativelyshorterexpectancy
oflifethantheirhealthycounterparts.

Thedegradationinqualityoflifeisjudgedbythedifficultiesfacedbythepeopleincarrying
outdaytodayactivities,forexampleholdingapenstraightinhandforsometime,walkingwithout
trembling,etc.MajorsymptomsthatappearinPDare:aninvoluntaryshakingortremorinthebody,
sloweddownmovementof limbscalledbradykinesia,difficulties insittingandstanding, lossof
balance,stiffnessofmuscles,droopingface,speechimpairment,difficultyinwritinganddrawing,
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eventuallossofcontroloverfingermovement,unstableposture,etc(Jankovic,2008;Marusiaket
al.,2010;Mooreetal.,2007).

Even though a lot of researchhasbeen conductedonPD sincedecades, theprimary cause
behindthedisorderinmanycasesisnotknown.However,in1961,astronglinkbetweenthelevels
ofneurotransmitterdopamineinthebrainandPDwasdeciphered.Deathofneuronsandlackof
theirregenerationinthebasalgangliaportionofthebrainleadstoadecreaseinthedopaminelevel
whichisdiagnosedinavastnumberofPDcases.Hencethetreatmentofdopaminergictherapiesis
usedtoslowdowntheadvancementofthedisease.Completerecoveryisneverguaranteedthough.

Deep Learning for PD Prediction
Inthepresentage,whenArtificialIntelligenceischangingthestatusquoineveryaspectofourlives,
itssubdomainofMachineLearningincludingDeepLearningismakingstridesinthehealthcare
sectoraswell.Methods likeSupportVectorMachines,NaiveBayes,RandomForests,Artificial
NeuralNetworks,etc.arebeingexcessivelyusedinthepredictionofdiseasessuchasvariouscancers,
diabetes,neurologicaldisordersfrommedicaldata(Chenetal.,2019;Fathietal.,2020;Narayan
&Dwivedy,2021).AlotofresearchisalsobeingdonetopredictPDfromvarioussortsofdata
collectedfromthepatients,andgoodresultsachieved,generallyfromDeepNeuralNetworkslike
ConvolutionalNeuralNetworks.Overtheyearsthetoolthathasbeentrustedthemostforassessing
PD is the Unified Parkinson’s Disease Rating Scale (UPDRS) endorsed by Movement Disorder
Society(MDS)(Disease,2003;Eversetal.,2019).Thescaleconsistsoffourpartsthatincombination
assessthedevelopmentandseverityofallthe65majorcharacteristicsofthedisorder,onatotalscore
of0to260i.e.0to4oneachcharacteristic.Theupcomingliteraturereviewsectionisfilledwith
manyexamplesofclassificationofsubjectsassufferingornon-sufferingfromPD,byusingMLor
DLtechniques.Asubstantialamountofdataisavailableinrepositoriesovertheinternet,whichis
generallybeingusedtocreatemodelsthatcanclassifythesubjectsintosufferingornormal.Our
studyhowever,takesadifferentapproachandusesvoicedataofPDpatientstopredicttheUPDRS
valueswhichcanbeusedfurtherforpredictionofdiseaseseverity.

RELATED woRK

VariousdataminingtechniqueshavebeenusedbyresearchersforpredictionofParkinson’sDiseaseon
differenttypesofdata.Eventhoughavariedvarietyofdatasetshavebeenusedtoconductthestudies
butalookatthehugeamountofliteratureavailableovertheinternetclearlysuggeststhepreferenceof
scientiststovalidatetheirresultsonAcousticorVoicedatacollectedfrompatientsaswellascontrol
individuals.Duringthecourseofthisstudy,asimilarpatternhasbeenfoundwhereinlotsofresults
areavailableforSpeechdata,someofwhichhavebeenincluded.Eventhoughthetypeofdataused
issimilarinmanycases,butthestudiesconductedandtheresultsobtainedvarysignificantly,froma
9layeredCNNusedby(Gunduz,2019)withthebestaccuracyof86.9%andvariousMLalgorithms
employedforthetaskby(Wrogeetal.,2018)toan18layeredResNetshowingamassiveaccuracy
ofmorethan91%,voicedatahasyieldedverydistinguishableresults.Othermethodsappliedinclude
amobileapplication-basedCNNcalledDeepVoiceby(Zhangetal.,2018),AdaptiveGreyWolf
OptimizationAlgorithmcomparedtosixtraditionalMachineLearningmodelsin(Xiong&Lu,2020)
andSVM,stackedAutoEncoderandSoftmaxClassifierby(Karanetal.,2020).Also,(Al-Fatlawi
etal.,2016)usesaDeepBeliefNetworktocarryoutthesameexercisewithanoverallaccuracyof
94%.ApartfromusingonlyvoicetodetectPD,afewinstanceswerefoundwheremultimodaldata
likevoiceincombinationwithotherfeatureswereused.(Wanetal.,2018)proposedmethodsthat
workedoncombinationofvoiceandmovementdatacollectedviasmartphoneswhereas(Talebet
al.,2019)usedadatabaseofhandwritings,voicerecordings,eyemovementsofpatientstoformulate
CNNandCNN_BLSTMtowardstheendofPDdetection.
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