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Abstract:iParkinson’sidiseaseiisiaidegenerativeiillnessiofitheineurologicalisystemidefinedibyitremors,imuscularirigidity,iandislug

gish,iinaccurateimovement,iusuallyiaffectingimiddleagediandiolderiadults.iItiisiconnecteditoibrainiatrophyiinitheibasaligangliaian

diailackiofiDopamineiisiaineurotransmitter.iCellsiinioneiofitimovementcontroliregionsiofitheibodyiundergoiaiprocessicallediUnk

nownifactorsithaticauseitheibrainitoistartidying.iBritishiphysicianiJamesiParkinsonioriginallyiidentifiediPDiinithei1800siearly.iIti

comprisesifiveiphasesiandiaffectsimoreithani1imillionipeopleiiniIndiaieachiyear.iThisiconditioniisimoreinoticeableiwheniitifirstia

ppears,itypicallyiiniaiperson'silateififtiesioriearlyisixties.iSymptomsiofiPDiareifoundiiniupitoi15ipercentiofipeopleiagedi6574,ian

dioveri30ipercent.iInithisipaper,iiniorderitoiimproveitheipresenticondition,iaiwebiapplicationiisicreatediinithisistudyitoiforecastit

heisickness.iTheipatient'sidataimustibeienterediandisubmitteditoimakeithisiprediction.iNext,itheionlineitoolideterminesiwhetherit

heipersoniwilligetitheisicknessiorinot.iDifferentimachineilearningimethods,iincludingilogisticiregression,iKNN,iRandomiForest,i

SVMilinearikernel,iandiDecisionitree,iwereiapplieditoiincreaseipredictioniaccuracy. 

 

 

Index Terms- iWebiApplication,iLogisticiRegression,iKNN,iRandomiForest,iSVMilineariKernel,iDecisioniTree. 

I. INTRODUCTION 

Oneiofitheimostiprevalentineurodegenerativeidisorders,iParkinson'sidiseasei(PD)iaffectsi12ipersonsiperi1,000ipeopleiandihasiaip

revalenceiratei1%iofipeopleioveri60imakeipeople.i(2017)iTysnesiandiStorsteiniBetweeni1990iandi2016,itheiaverageinumberiofi

peopleiaffectedibyiPDiworldwideiincreasedifromi2.5imillionitoi6.1imillionidueitoigeneraliratesiandianiincreaseiinitheinumberiof

iolderipeople.i2018i(Dorseyietial.).iAccordingitoiJankovici(2008),iParkinson'sidiseasei(PD)iisiaidegenerativeineurologicalidisord

erithatiaffectsimanyiaspectsiofimobility,isuchiasiplanning,iinitiation,iandiexecutioni(Contreras.VidaliandiStlmach,i1995).iPriorito

imentaliandibehavioralidisorders,isuchiasidementia,isymptomsirelateditoimovementiduringiitsidevelopmentimayibeiobserved,iinc

ludingitremors,istiffness,iandistiffnessi(Oparaietial.,i2012).i(2012)iOparaietial.iQualitativeihealthi(QoL),isocialiinteraction,iandif

amilyirelationshipsiareiallisignificantlyiaffectedibyiPD,iwhichialsoihasisignificantifinancialicostsiforibothitheiindividualiandithei

communityi(Johnsonietial.,i2013;iKowalietial.,i2013;iYangiandiChen,i2017i).i(YangiandiChen,i2017;iKowalietial.,i2013;iJohnso

nietial.,i2013)iHistorically,idiagnosesiofiPDihaveibeeniperformediusingimotorisignals.iDespiteitheiappearanceiofisignificantisym

ptomsiofiPDiiniclinicalitrials,imostiofitheiquantitativeimeasuresiuseditoiassessidiseaseiseverityihaveinotibeeniproperlyiresearche

diandivalidatedi(Jankovic,i2008).iDespiteitheifactithatimanyipatientsiexperienceinonmotorizedisymptomsiprioritoitheidevelopme

ntiofiParkinson'sidiseasei(PD),isuchiasipsychologicalichangesisuchiasiattentioniandiplanningiproblems,isleepiproblems,iandiabn

ormalisensoryiexperiencesisuchiasibadibreath,itheseisymptomsiareiusuallyinot.ispecific.iPDidiagnosisionlyi(Braakietial.,i2003).i(

Postumaietial.,i2015).i(Zesiewiczietial.,i2006)iNonmotorizedisymptomsihaveinotiyetibeeniidentifiediseveraliconditions,ieveniifis

omeihaveibeeniusediasisupportingidiagnosticicriteria. 

II.RELATED WORK 

Dueitoitheicognitiveiandineuromusculariactivityithatiunderliesithemi[1],ibiomarkersiextractedifromihumanispeechicaniprovideiin

sightiintoineurologicaliillnessesilikeiParkinson'sidiseasei(PD).iAboutioneimillionipeopleiinitheiUSiareithoughtitoihaveiPD,iaipro

gressiveineurodegenerativeiconditioniforiwhichi60,000inewiclinicalidiagnosesiareimadeieveryiyear.iInitheipast,iitihasibeenichall

engingitoiquantifyiPD,iandiphysiciansitenditoiemphasizeisomeisymptomsiwhileineglectingiothers,idependingimostlyionisubjecti

veiratingiscales.iVoiceicanibeiutilizeditoiidentifyiandidiagnoseiPDisinceitheiconditioniisicharacterizedibyiailossiofimotorifunctio

n.iTheiusefulnessiofiemployingisupervisediclassificationimethods,isuchiasideepineuralinetworks,itoicorrectlyiclassifyidiseasebear

ingiindividualsiisiexaminediinithisiresearch.iWithipathologicalipostmortemiexaminationiasitheigoldistandard,iouripeakiaccuracyi

ofi85%iprovidedibyitheimachineilearningimodelsisurpassesitheiaverageiclinicalidiagnosisiaccuracyiofinonexpertsi(73.8%)iandith

eiaverageiaccuracyiofimovementidisorderispecialistsi(79.6%iwithoutifollow-up,i83.9%iafterifollow-up).i 
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Inithisipaperi[2],iIoannisiG.iTsoulos,iGeorgiaiMitsi,iAthanassiosiStavrakoudis,iandiSpyrosiPapapetropoulosisurveyedithatiinsuffi

cientisymptomimonitoring,iabnormaliaccessitoicare,iandiabnormalicommunicationiwithihealthicareiprovidersiallicontributeitoiori

healthidecisions.iandipatientrelatedioutcomes.iWithitheipotentialitoidrasticallyichangeitheinatureiofiPDidiagnosis,imonitoring,ian

ditreatment,irecentiadvancesiinidigitalihealthistrategiesihaveimadeipurposefuliandiremoteimonitoringiofireducedivehicleiperform

anceipossible.iWeihaveirecentlyishownithatiiMotor,iaicloudbasedidigitaliplatformiempoweredibyiartificialiintelligence,icanidiscri

minateiagainstipeopleiwithiParkinson'sidiseasei(PD)iinihealthyivolunteersiusingiaivarietyiofiphysiologicali(HV)itesting.iThisistu

dyiaimsitoiprovideitheifirstievidenceithatiartificialiintelligenceisystemsicanimakeiitipossibleitoidifferentiateibetweeniPDipatients.

seeitheivariousiaspectsiofitheidisease.iwithiniaicohortiofiPDiparticipants.iHere,idataicollectedithroughitheimobileiapplicationi(M

otor,iApptomicsiInc.,iWellesley,iMA)iwasidividediintoitwoicategories:iPatientiPDiandiHV,iusingitheinewlyidevelopediNeuraliN

etworkiConstructioni(NNC)imethod.iThisimethodiwasitestediwithivariousipreviouslyicollectedidata,ianditheiresultsiwereicompar

ediwithiconventionalineuralinetworkitrainingimethods.iIndividualiPDipatientsicanibeidifferentiatedifromiHVsiusingitheiNNCialg

orithmiwithi93.11ipercentiaccuracy,iandiONivs.76.5ipercentiaccuracyiinitheiOFFiposition.iByigeneratingicomprehensive,ireliabl

e,iandisensitiveidataisetsithaticanibeiuseditoimakeimedicalidecisionsibothiduringiandibetweeniofficeivisits,ifutureiuseiofidigitalif

orumsiwithitheipotentialiforiintelligentidesignicaniimproveitreatmentiandiclinicaliresearch.iItiisinecessaryitoiconductiadditionali

AI-basediresearchiinilargeigroupsiofipatients. 

 

Parkinson'sidiseaseiprognosisihasibeeniattemptedi[3].iParkinson'sidiseasei(PD),iaichronicineurologicalicondition,iisitheisecondim

osticommonidiseaseiinitheiworldiafteriAlzheimer's.iEarlyiillnessidetectioniisicrucialiforiprovidingipatientsiwithiappropriateitreat

mentiforiPD.iHowever,ithereiaren'tianyimedicalitest(s)ithaticanicurrentlyireliablyidiagnoseiPD.iComputeraidedidiagnostici(CAD

)isystemsiprovideiaibetteritechniqueitoiassistitheiphysicianiinimakingitheinecessaryidatadrivenidecisionsiasiaiconsequence.iMan

yistudiesihaveibeeniconducteditoibackiupitheiuseiofiCADitoiidentifyiPDiiniitsiearlyistages.iNoicomprehensiveievaluationsihavei

beeniconductedionitheiuseiofiAIitechnologyitoipreventiPD.iTheistudy'sigoaliwasitoiexamineiandiresearchitheiusageiofineuralinet

worksiinitheidiagnosisiofiParkinson'sidisease.iMethods:iTheiPRISMAiExtensioniforiScopingiReviewsiwasiuseditoiconductithisis

copingiresearchi(PRISMAScR).iWeiexaminedibothitechnicaliandimedicalidatabases,isuchiasiIEEEiandiPubMed,itoidiscoverithei

relevantipublications.iThreeireviewersiindependentlyichoseitheipapersitoiincludeiandiextracteditheidataifromithoseistudies.iTheid

ataithatihadibeeniretrievediwasithenicombinediusingitheistorytellingiapproach.iResults:i91ipapersithatimetitheistudy'siinclusionir

equirementsiwereichosenifromi1061itotalisubmissions.iApproximatelyihalfiofitheimentionedistudiesihaveiemployediartificialine

uralinetworksitoidiagnoseiPD.iNumerousiinvestigationsiincludedifocusedionitheifreezingiofigaiti(FoG)iBiomedicalispeechiandisi

gnalidatasetsiwereitheidataitypesithatiwereimostifrequentlyiutilizeditoicreateianditestitheseimodels.iHowever,itheiincludedistudie

sialsoimadeiuseiofiMRIiandiCTiscanipictures.iIniconclusion,ineuralinetworksiareicrucialitoitheifightiagainstiParkinson'sidisease.i

Thisireviewifoundiailotiofipotentialiusesiforineuralinetworks,ihowever,imostiofithemiareionlyiforiacademiciresearch.i 

 

Inithisireviewi[4],itheyiexaminedisubjectsiwhoiusedimechanicalilearningi(ML)imethodsitoidiagnoseiPDiusingimotorifunctioniori

testirestingstateielectroencephalographyi(EEG).iMethods:iPreferrediReportingiMaterialsiforiSystematiciReviewsiandiMetaAnaly

sisi(PRISMA)istandardsifollowediduringitheireview.iPrioritoiMayi2020,ialliarticlesiwereiincluded,ianditheirikeyifeaturesiandires

ultsiwereievaluatediandirecorded.iResults:iThereiwereinineisubjectsiinitotal.iTwoiengineiEEGsiwereiusediandiseveniEEGsiinithe

iresticircuit.iIni83.3ipercentiofitheistudies,isubbrandimodelsiwereiemployed.iTheiaccuracyiofitheiPDiclassiwasi62ipercent.iTheip

arametersidownloadeditoitheiEEGiwereiveryidifferentiandithereiwasinoiuniformicleaningiprocess.iHowever,ispectralifeaturesitoo

kiprecedence.iConclusions:iForitheimodelitoiperformiwelliinipredictingiclassification,ibothitheiincludedifeaturesiandimodelidesi

gniwereirequired.iOnitheiotherihand,iEEGipurificationiproceduresidifferedisignificantlyibetweeniinvestigationsiandihadinoieffect

ionitheiresults.iAinewiandigrowingitopiciisitheiuseiofiMLimethodsiiniEEGitoidifferentiateineurodegenerativeidiseases. 

 

III.PROPOSEDISYSTEM 

Theiissueicanibeiresolvediwithiailowimistakeirateibyiutilizingimachineilearningitechniques.iTheiinputiisitheiParkinson'sidiseasei

speechidatasetifromitheiUCIiMachineilearningilibrary.iByicombiningitheispiralidrawingiinputsifromihealthyiandiParkinson'sidise

aseisubjects,iourisuggestediapproachialsoiyieldsicorrectifindings.iWeiprovideiaimethodithatiaccuratelyianalysesipatientidataifrom

ispiralidrawingsiandivoiceirecordings.iByicomparingitheitwoidata,itheidoctorimayidetermineiifianythingiisinormalioriaberrantian

dithenigiveitheiappropriateimedicationiforitheiafflictedistage.ToiidentifyiPD,iweiemployitheialgorithmsiKNN,iSVM,iDecisioniTr

ee,iRandomiForest,iandiLogistici 

 

IVIMETHODOLOGY 

Theifollowingialgorithmsiareibeingiimplementediinithisiproject.iSVM,ikNearestiNeighbors,iLogisticiRegression,iDecisioniTreen

dandiRandomiForest.                                                                                                                                                                    

4.1 SVMI(SUPPORTIVECTORIMACHINE)I 

Supportivectorimachinesi(SVMs)iareipotentibutiadaptableisupervisedimachineilearningialgorithmsiusediforibothiregressioniandic

lassification.theyiareitypicallyiemployediinicategorizationiissues.iCompareditoiotherimachineilearningialgorithms,iSVMsiareiim

plementediiniaidifferentimethod.iBecauseitheyicanimanageinumerousicontinuousiandicategoricalivariables,itheyihaveirecentlyibe

comeiveryipopular.iAniSVMimodeliisijustiaihyperplaneiiniaimultidimensionalispaceithatirepresentsiseveraliclasses.iSVMiwillico

nstructitheihyperplaneiinianiiterativeimanneritoireduceierror.iSVMiseeksitoidiscoveriaimaximumimarginalihyperplaneibyiclassif

yingitheidatasetsi(MMH).iImportantiSVMiprinciplesiincludeitheifollowing:iSupportiVectorsiareitheidataipointsithatiareiclosestit

oitheihyperplane.iTheseidataipointsiwillibeiuseditoidefineitheiseparatingiline.iAsiseeniinitheipictureiabove,iaihyperplaneiisiaidec

isioniplaneiorispaceithatiisipartitionedibetweeniaicollectioniofiobjectsiofivariousikinds.iTheidistanceibetweenitwoilinesionitheine

arestidataipointsiofivariousiclassesiisiknowniasitheimargin.iItimayibeicomputediasitheiperpendicularidistanceifromitheilineitoithe

supportivectors.iAilargeimarginiisiseenifavorably,iwhereasiaismallimarginiisiunfavorable. 
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4.2 KNNI(K-NEARESTINEIGHBORS)I 

Aisupervisedimachineilearningi(ML)itechniqueiknowniasiKNearestiNeighborsi(KNN)imayibeiapplieditoiclassificationiandiregre

ssionipredictingiissues.itiisimostlyiemployediinitheiindustryiforicategorizationiandiforecastingiissues.iTheinextitwoicharacteristic

siwouldiaccuratelyidescribeiKNN.iKNNiisiailazyilearningialgorithmisinceiitiusesiallitheidataiforitrainingiwhileiclassifyingirathei

thanihavingiaiseparateitrainingiphase.iKNNiisianotheriexampleiofiainonparametricilearningialgorithmisinceiitimakesinoiassumpt

ionsiaboutitheiunderlyingidata. 

KNNIALGORITHMIOPERATIONI 

AinewidataipointiwillibeigiveniaivalueidependingionihowicloselyiitiresemblesitheipointsiinitheitrainingisetiaccordingitoitheiK-

NearestiNeighborsi(KNN)whichiemploysi"featuresimilarity"itoiforecastitheivaluesiofinewidataipoints.iWithitheiaidiofitheiproces

sesibelow,iweimayicomprehendihowiitifunctions-

Stepi1:iAidatasetiisinecessaryibeforeiweicanibuildianyialgorithm.atitheifirstistageiofiKNNibothitheitrainingidata'sirowsianditheit

estidata.i                                                                                                                                                                                          

 Stepi2:iTheinextistepiisitoiselectitheiKivalueioritheiclosestidataipoints.iAnyiintegericanibeiK.i                                                   

 Stepi3:iCompleteitheistepsibelowiforieachipointiinitheitestidataiandicalculateitheidistanceiusingieitheritheiEuclidean, 

oriHammingidistancesibetweenibothitheitrainingidata'sirowsianditheitestidata.iEuclideaniisitheiapproachithatiisimostifrequentlyiu

seditoicomputeidistance.iSortitheminowiiniascendingiorderidependingionitheidistanceivalue.iTheitopiKirowsifromitheisortediarra

yiwillithenibeiselectedifromithisipointion,itheitestipointiwillibeiassignediaiclassibasedionitheimostiprevalenticlassiofitheseirowsii

 Stepi4:iFinish 

4.3 LOGISTICIREGRESSION 

Theiprobabilityiofiaitargetivariableiisipredictediusingitheisupervisedilearningiclassificationitechniqueiknowniasilogisticiregressio

n.iThereiareionlyitwoiviableiclassesisinceitheigoalioridependentivariableiisidichotomousiininature.iSimplyisaid,itheidependentiva

riableiisiaibinaryivariable,iwithidatairecordediasieitheri1i(whichirepresentsisuccess/yes)iori0i(whichirepresentsifailure/no).iAilog

isticiregressionimodelimakesimathematicalipredictionsiaboutiP(Y=1)iasiaifunctioniofiX.iOneiofitheimostibasicimachineilearning

algorithms,iitimayibeiusediforiainumberioficategorizationiissues,iincludingispamiidentification,idiabetesiprediction,icanceridiagn

osis,ietc.i 

Howilogisticiregressioniworks:iBinaryioribinomialilogisticiregression,iiniwhichitheiobjectiveioridependentivariableicanionlyiha

veioneiofitwoipotentialitypesi1iori0iisitheimostibasicitypeiofilogisticiregression.iWeicanimodelitheilinkibetweeniseveralipredicto

rivariablesiandibinaryioribinomialitargetivariablesiusingithisimethod.iTheilinearifunctioniisiessentiallyiutilizediasianiinputitoiano

therifunction,isuchiasigiinitheifollowingirelation,iinilogisticiregression.ii 

                                                           
Theilogisticiorisigmoidifunction,ig,iinithisicase,icanibeiexpressediasifollows.i−iTheigraphibelowicanibeiuseditoiillustrateitheisig

moidicurve.iAsicanibeiseen,itheiy-axisivaluesirangeifromi0itoi1iandicrossitheiaxisiati0.5.i 

4.4 RANDOMIFOREST 

Theisupervisedimachineilearningimethodiknowniasirandomiforestiisiaiwelllikediapproachiforiproblemsiwithiclassificationiandire

gression.iItibuildsidecisionitreesifromidifferentisamples,iusingitheiriaverageiforicategorizationiandimajorityivoteiforiregression.i

OneiofitheimostiimportantifeaturesiofitheiRandomiForestiAlgorithmiisiitsicapacityitoihandleidataisetsiincludingibothicontinuousi

variables,iasiiniregression,iandicategoricalivariables,iasiiniclassification.iItioffersibetterioutcomesiforiclassificationiproblems.iTh

eistepsiofitheirandomiforestialgorithmiareiasifollows.                                                                                                                                                        

Stepi1:iFromiaidataicollectioniwithikirecords,inirandomirecordsiareiselectediatirandomiandiusediinitheiRandomiForestialgorithm

Stepi2:iForieachisample,iaiuniqueidecisionitreeiisibuilt.i                                                                                                                 

Stepi3:iAnioutputiwillibeiproducedibyieachidecisionitree.                                                        

Stepi4:iForiclassificationiandiregression,itheifinaliresultiisievaluatediusingiaimajorityivoteiorianiaverage. I 

4.5 IDECISIONITREE 

Theisupervisedilearningialgorithmsifamilyiincludesitheidecisionitreeialgorithm.iTheidecisionitreeiapproachimayibeiuseditoiresol

veiclassificationiandiregressioniissuesiasiwell,iunlikeisomeilearningialgorithmsiareimonitored.iByistudyingitheispecificidecisioni

rulesifoundiinitheipreviousidata,itheiDecisioniTreeiisiuseditoicreateiaitrainingimodelithaticanibeiuseditoipredicticlassiorivolumei

variablesi(trainingdata).iInitheidecisionitrees,iweistartiatitheirootiofitheitreeiwhileiwaitingiforitheirecordiclassilabel.iWeicompare

itheirootivaluesiofitheiattributeitoithatiofitheiattributeiinitheirecord.iWeifollowitheibranchiassociatediwithithatinumberiandimove

ionitoitheinextinodeibasedionitheicomparison.Definitions of key Decision Tree terms:     

 OriginiNode:iTheicompleteipopulationiorisampleiisirepresentedibyiit,iandithisiisithenipartitionediintoitwoiorimoreihomogenousis

ets.Ainodeicanibeisplitiintoitwoiorimoreisub-nodesibyitheiprocessiofisplitting.i        

 DecisioniNode:iAisub-nodeiisireferreditoiasiaidecisioninodeiwheniitidividesiintoimoreisubnodes.i   

 TerminaliNodei/iLeaf:iLeafioriTerminalinodesiareinodesithatidoinotidivide.i      

 Pruning:iPruningiisitheiprocessiofiremovingisubnodesifromiaidecisioninode.iTheiprocessiofiseparatingiinitheioppositeidirection.

BranchesiandiSub-Trees:iAibranchiorisub-treeiisiaisectioniofitheimainitree.     
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SystemiArchitecture:i 

i 

iiiiiiiiii i 

          Figi1:iSystemiArchitecture 

VIRESULTS 

ResultiAnalysisiofiAlgorithms: 

Theialgorithmsiwereisuccessfullyiimplementedionitheidataisetiweicollected.iTheiMSE,iMAE,iRSquarediParameter,iRMSE,iandi

AccuracyiValuesiforieachialgorithmiareicalculatediandidisplayediinitheiformiofiaigraph

                                      

FIG:2ISVMILINEARIKERNELIMETRICSIVALUE                                    IIIIIII    IFIGI3:IKNNIMETRICSIVALUE 

                                                                                                                           

                                                          
I                                                                 Figi4:iLogisticiRegressioniMetricsiValue 

 

 

                                 
 Figi5:iRandomiForestiClassifieriMetricsiValue                                           Figi6:iDecisioniTreeiMetricsiValue   
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Fig:iMetriciValuesiofitheiAlgorithms 

Asishowniinitheiaboveitable,itheiErroriValuesiareicomparediwithieachiotherianditheifewestierrorivalueialgorithmiwithimoreiAcc

uracyiisiselected.Inithisiprediction,iRandomiForestiClassifierigivesi100%iAccuracyiwithifewerierrors.iSo,iweicaniuseithisialgorit
hmiforitheiWebiApplicationitoipredictiParkinson’siDiseaseiwithi100%iAccuracy. 

VIICONCLUSION 

Toitheibestiofiouriknowledge,ithisistudyiisitheifirstitoiincludeidataifromiallistudiesithatiusedimachineilearningitechniquesitoidiag

noseiParkinson'sidisease.iHere,iweihaveiprovidediaccessitoiinformation,iincludingimachineilearningitechniquesiusediinitheidiagn

osisiofiPDiandirelatediresultsifromiresearchiincludediinitheioverallihighqualityiview.iIniconclusion,ialthoughitheiadoptioniofine

wibiomarkersimayiresultiinieasieriaccessitoiPDidiagnosesiinitheipast,itheiimplementationiofimachineassistediPDidiagnosticsioffe

rsigreatipromiseiforiaihighlyistructurediclinicalidecisionmakingiprocess.iTherefore,imachineilearningistrategiesihaveitheipotentia

litoigiveidoctorsimanyitoolsitoidiagnose,idiagnose,ioridiagnoseiPD. 
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SL.NO NameiofitheiAlgorithm MSE MAE R-
SquarediParameter 

RMSE Accuracy 

1 SVM 0.4 0.4 -0.60 0.6324 0.60 

2 CNN 0.4 0.4 -0.60 0.63245 0.60 

3 LogisticiRegression 0.100 0.100 0.60 0.316228 0.90 

4 RandomiForest 0.0 0.0 1.00 0.0 1.00 

5 Decision tree 0.20 0.20 0.20 0.447214 0.80 
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