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ABSTRACT

Thispaperdescribeshowtodevelopdiabetesdiagnosisthroughthecombineduseofthesupportvector
machine,thedecisiontree,naivebayes,k-nearest,andfinally,randomforest(RF)algorithms.These
methodsareusefultopredictdiabetesjointly.TheappropriatenessofML-dependedtechniquesto
tacklethisissuehasbeenrevealed.Thisdiabetesdiagnosissystemusingmachine-learningalgorithms
isusedtoreviewpapers.ThisprojectwasbasedondevelopingPython-basedcodeformachinelearning
algorithmstoperformlargescalediabetesanalysis.Thehardwarerequirementofmachinelearningis
RAMthatis128GBDDR42133MHzand2TBHardDiskandneeds512GBSSD.Onestandard
libraryisNumPy,whichisusedtosupportmulti-dimensionalarraysobjects,variouscomponents,
andmatrices.Therandomforestpredictionrepresentingthepictorialvisualizationofthemodeland
theaccuracyforthedataanalysisusingtherandomforestis76%.
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1. INTRoDUCTIoN

Doctorsaretrainedbasedontraditionalknowledgefortreatmentpurposeswithinsufficientstudies,
andtheyacquiredeepimplicitknowledgeafteryearsofstudies.However,thedemandsfordiabetes
mellitusarehighandpossiblyoutsidetheknowledgefrombooks.Diabetesmellituspatientsarefaced
withmetabolichealthproblems,neuropathy,skinconditionandmanymore.Anindividualdiagnosed
withdiabetespatientsisuncoveredtohyperglycaemiasformanyyearsandoutcomingisathigher
riskfordiabetesdifficulties.Inaddition,thistraditionalprocesstakesalongtime.Diabetesprediction
usingmachinelearninghelpstoidentifythepatternsmuchearlier.AccordingtoAlghamdietal.
(2017),machinelearningisadifficultsubjectwithpopularitybecauseitcanserveasageneral-purpose
programminglanguageanditsadoptioninbothscientificcomputingandartificialintelligence.Often
thisstudyrequiresthesupportofusecasesandtheirapplicationsindifferentdomainsordisciplines.
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Machinelearningisusedforpredictingdiabetesandgettingpreferableoutcomes.Decisiontrees
areawell-likedmachinelearningtechniqueinthemedicalareaandeffectivelyprovideprobabilities
ofkeydecisions.Inthisregard,Neuralnetworkalgorithmsarecurrentlyacommonmachinelearning
approachthatperformsbetter.Thesupportvectormachine,theDecisionTree,NaiveBayesalgorithm
andK-nearestalgorithm,andtheRandomForest(RF)algorithmhavebeendiscussedinthispaper.
Therandomforestmodelassumesalargenumberofdecisiontrees,andthoseareusedtopredict
diabetes.Here,thisreportusedadiabete.csvdatasetthathelpstopredictthediabetesrate.

The researchaimof theproject is todesignahigh-accuracydiabetespredictionapplication
throughmachinelearningalgorithms,whichcanhelpidentifypatternsearlier.Theprimarygoalsof
thisstudyareasfollows:

• Toconstructawebapplicationthatwillallowusers toevaluatewhetherornotapatient
hasdiabetes.

• TousethealgorithmsofSVM,DecisionTreeandRandomForesttomanipulatethedata.
• Tocriticallyvisualizethedatasetandfindoutthecorrelationbetweenseveralfeaturesofthe

dataset.
• TodevelopageneralworkflowofthepredictedoutcomesToevaluatetheoutcomesoftheend

productscritically.

Thispaperisorganizedasfollows:Section2reviewstheliteratureondiabetespredictionand
machinelearningalgorithms.Section3introducesthemethodsusedinthisresearch.Section4reports
theresultsafterconductingthealgorithms,followedbythediscussionontheseresultsinsection5.
Finally,weconcludeourresearchinSection6.

2. LITeRATURe ReVIew

2.1 Diabetes Prediction and AI Techniques
Numerousresearchhasattemptedtodealwiththeissueofdiabetespredictionwiththesupportof
machine learning or artificial intelligence techniques, including support vector machine (SVM),
DecisionTree,GradientBoostingDecisionTree,NaiveBayes,ANN(ArtificialNeuralNetwork),etc.

Theearlydiagnosisofdiabetesisthefocusofthestudiesondiabetespredictionasintheearly
stage of diabetes. Suitable treatment can largely minimize the expenditure and mortality in the
subsequentphases.Fitriyanietal.(2019)developedadiseasepredictionmodelfortheearlydiagnosis
of hypertension and diabetes. Their model employed iForest to remove outliers, SMOTETomek
tobalancedatadistributionandanensemblelearningapproachtomaketheprediction,anditwas
provedtohavehighaccuracy.SamantandAgarwal(2018a;2018b)andRashidetal.(2021)carried
outacomparativeanalysisontheperformanceofRandomForestwithotherMLalgorithms.Intheir
research,RandomForestshowedbetterabilityinmakingcaredecisions.KhanamandFoo(2021)
usedsevenalgorithmsofmachinelearningalgorithms,dataminingandneuralnetworkmethodsto
predictdiabetes.TheyusedthePimaIndianDiabetesdatasetforresearchandfoundthatclassifiers
basedonSupportVectorMachinesandLogisticRegressioneffectivelypredictdiabetes.Moreover,
theyobservedthat theneuralnetworkwithtwohiddenlayersachievedanaccuracyof88.6%.In
additiontostudyingdiabetesprediction,Ahmadetal.(2021)alsocomparedtheroleofglycosylated
hemoglobin,HbA1c,andFPGasinputfeatures.TheyusedDecisionTrees,SupportVectorMachines,
LogisticRegression,EnsembleMajorityVoting,andRandomForesttobuildclassifiersandemployed
featureeliminationthroughfeaturereplacementandhierarchicalclustering.TheyfoundthatSVM
performedbestontheHbA1c-labeleddataset,whileRFperformedbestontheFPG-labeleddataset.
Differentfromotherscholars,Chongetal.(2021)conductresearchondiabetesmanagementfrom
anotherperspective.Theyexploreddifferentmethodsoftopicmodeling,mainlythelatentDirichlet
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