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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



 

 

20 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/development-of-a-diabetes-diagnosis-

system-using-machine-learning-algorithms/296246

Related Content

Road Traffic Parameters Estimation by Dynamic Scene Analysis: A

Systematic Review
H. S. Mohanaand M. Ashwathakumar (2010). International Journal of Grid and High

Performance Computing (pp. 64-78).

www.irma-international.org/article/road-traffic-parameters-estimation-dynamic/43885

Design Methodologies and Mapping Algorithms for Reconfigurable NoC-

Based Systems
Vincenzo Rana, Marco D. Santambrogioand Alessandro Meroni (2010). Dynamic

Reconfigurable Network-on-Chip Design: Innovations for Computational Processing

and Communication  (pp. 110-134).

www.irma-international.org/chapter/design-methodologies-mapping-algorithms-

reconfigurable/44223

Using Policy-Based Management for Privacy-Enhancing Data Access and

Usage Control in Grid Environments
Wolfgang Hommel (2009). International Journal of Grid and High Performance

Computing (pp. 15-29).

www.irma-international.org/article/using-policy-based-management-privacy/3963

Analyzing Cognitive Radio Network Operation With the Mechanism of

Deciding Handoff and Process of Handoff Employing Varied Distribution

Models (5G)
 Sumathi D.and  Manivannan S. S. (2021). International Journal of Grid and High

Performance Computing (pp. 37-64).

www.irma-international.org/article/analyzing-cognitive-radio-network-operation-with-the-

mechanism-of-deciding-handoff-and-process-of-handoff-employing-varied-distribution-models-

5g/287564

http://www.igi-global.com/article/development-of-a-diabetes-diagnosis-system-using-machine-learning-algorithms/296246
http://www.igi-global.com/article/development-of-a-diabetes-diagnosis-system-using-machine-learning-algorithms/296246
http://www.igi-global.com/article/development-of-a-diabetes-diagnosis-system-using-machine-learning-algorithms/296246
http://www.irma-international.org/article/road-traffic-parameters-estimation-dynamic/43885
http://www.irma-international.org/chapter/design-methodologies-mapping-algorithms-reconfigurable/44223
http://www.irma-international.org/chapter/design-methodologies-mapping-algorithms-reconfigurable/44223
http://www.irma-international.org/article/using-policy-based-management-privacy/3963
http://www.irma-international.org/article/analyzing-cognitive-radio-network-operation-with-the-mechanism-of-deciding-handoff-and-process-of-handoff-employing-varied-distribution-models-5g/287564
http://www.irma-international.org/article/analyzing-cognitive-radio-network-operation-with-the-mechanism-of-deciding-handoff-and-process-of-handoff-employing-varied-distribution-models-5g/287564
http://www.irma-international.org/article/analyzing-cognitive-radio-network-operation-with-the-mechanism-of-deciding-handoff-and-process-of-handoff-employing-varied-distribution-models-5g/287564


Utilizing an Augmented Reality System to Address Phantom Limb Syndrome

in a Cloud-Based Environment
Afeef Sheikh (2017). International Journal of Grid and High Performance Computing

(pp. 14-24).

www.irma-international.org/article/utilizing-an-augmented-reality-system-to-address-phantom-

limb-syndrome-in-a-cloud-based-environment/181033

http://www.irma-international.org/article/utilizing-an-augmented-reality-system-to-address-phantom-limb-syndrome-in-a-cloud-based-environment/181033
http://www.irma-international.org/article/utilizing-an-augmented-reality-system-to-address-phantom-limb-syndrome-in-a-cloud-based-environment/181033

