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Monali Y. Khachane, Yashwantrao Chavan School of Rural Development, Shivaji University, Kolhapur, India

ABSTRACT

Computer-AidedDetection/Diagnosis(CAD)throughartificialIntelligenceisemergingarainMedical
Imageprocessingandhealthcaretomaketheexpertsystemsmoreandmoreintelligent.Theaimof
thispaperistoanalyzetheperformanceofdifferentfeatureextractiontechniquesformedicalimage
classificationproblem.EffortsaremadetoclassifyBrainMRIandKneeMRImedicalimages.Gray
LevelCo-occurrenceMatrix(GLCM)basedtexturefeatures,DWTandDCTtransformfeaturesand
InvariantMomentsareusedtoclassifythedata.Experimentalresultsshownthattheproposedsystem
producedbetterresultshoweverthetrainingdataislessthantestingdata.SupportVectorMachine
classifierwithlinearkernelproducedhigheraccuracy100%whenusedwithtexturefeatures.
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INTROdUCTION

MedicalImagingtechniquesusedtovisualizeinternalanatomyofhumanbodyparts.Nowaday
thesemoderntechniquesareabletocaptureeachandeverypartofHumanbody.Singlevisualization
generateshundredsofimagesfromwhichradiologistsfindthepathologicalorabnormalimages.The
bigsizeofdatamakesthediagnosisproceduredifficultandtimeconsumingtask.Toreducethis
burdenmanydifferenttypesofCADsystemsareevolvedandusedinpractice.Suchsystemsworkas
secondopinionsystems.TomakeCADsystemmoreintelligentDataMiningandMachinelearning
techniquesareused.ThepurposeofsuchCADsystemsisnotonlyaccessthequantitativedatabut
alsoproducequalityresults.Toachievethisobjectivedifferentfeatureextractiontechniquesareused
toextractfeaturesfrommedicalimages.

ThepurposeofthispaperistoevaluatethestrengthofmachinelearningalgorithmfortheMRI
Medicalimageclassificationproblem.MRItechniqueisusedtovisualizetheanomaliesassociates
withdifferentorganslikeBrain,spine,Chest,Bloodvessels,Abdomen,Bonesandjointsetc.Different
diseasesorproblemsareassociatedwitheachoftheseorganswhichalsorequireduniquediagnosis
procedure.HencetheCADsystemdesignedtorecognizeonediseaseassociatedwithoneofthese
organsisnotsuitablefortheother.Also,theshapeandtextureisdifferentofeachorgan.Hencethe
medicalimagesneedtodifferentiateaccordingtoorgan.Inthiswork,BrainMRIandKneeMRI
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imagesareconsidered.BrainMRIimagesareofthreeviewssagittal,Axialandcoronal.Forthe
current work, Support vector machines are used for image classification. The feature extraction
techniquesusedforcurrentworkareTexturefeatureextraction,InvariantMomentfeatureextraction
andwaveletfeatureextraction.

LITERATURE REVIEw

ReviewofearlierresearchduringlastsixyearsinMedicalImageclassificationisconductedand
summarizedintheTable1.

SundosAbdul-ameerHameedet. al (2016)presentedawork toclassify theheart, liverand
kidneyorganmedicalimages.GLCMisusedforfeatureextractionpurposeandimageisclassified
usingminimumdistancecalculation.Namelycontrast,Entropy,HomogeneityandEnergyfeaturesare
extractedfromimagesandEuclideandistancebasedMinimumDistanceClassifierclassifiedthetotal
30images10imagesofeachorgan.Theresultsachievedbythemethodare80%forHeartimages,50%
forliverimagesand80%forkidneyimages.ShrotiPaliwalet.alanalyzedtheperformanceofvarious
methodsproposedbyfiveearlierresearchers.BrainMRIimageprocessingmethodsareassessed
basedontimeandaccuracyparametersshowsthatSVMproducebetteraccuracybutrequiredhigher
computationtime.RedouanKorchiyneet.al(2014)proposedacombinedfractalandGLCMfeature
basedmethodforpreventionofosteoporosisontheinitialMRIandCTScanimages.Thetechnique
produce85.71%recognitionratewhichisbetterthanindividualfractalfeaturebasedorGLCMfeature
basedrecognition.WessamLahmodNadoset.al(2014)reportedtheirworktoidentifytumorregions
fromMRIBrainimagesasbenignandmalignant.K-meansclusteringwhereK=4isusedtosegment
theimageintosetofregions.GLCMtechniqueisusedforfeatureextraction.WithkNNclassifier86%
recognitionrateisachieved.NayanaSureshet.al.(2015)discussedthevarioustechniquesusedfor
tumorousbrainimageSegmentationandclassification.JosephineSuthaVet.al(2016)proposeda
HybridtechniqueforautomateddetectionandclassificationofbrainMRIimages.Datasetcontains
T2weighted970MRIimagesfromwhich670usedfortrainingand300usedfortesting.Proposed
classifieristhecombinationsofshift-invariantdiscretewavelettransform(SIDWT)andadaptive
neuro-fuzzyinferencesystem(ANFIS).GLCMisusedforFeatureExtractionproduces99.8%accuracy
rate.AnitaChandraet.alusedfiveGLCMfeaturesContrast,Correlation,Entropy,Homogeneity
andEnergyandSVMclassifierforBrainMRIimageclassificationasnormalorabnormal.Priyanka
Udayabhanuet.alpresentedbraintumorclassificationanddetectiontechnique.Theimagedecomposed
usingDWTtransformandGLCMfeaturesareextractedandusedtotraintheprobabilisticneural
network.90.0%accuracyreportedbytheresearcher.Theabnormalimagesegmentedusingk-means
clusteringandtumorregionidentified.KshitijaV.Shingareet.al(2015)workedonbraintumorimage
classificationanddetection.TheMRIimagesenhancedusingContrastLimitedAdaptiveHistogram
Equalization(CLAHE)andextractedTexturefeaturesusingGLCMtechnique.Probabilisticneural
networkclassifiedimageintonormalandabnormal.DilatedGradientmaskisusedtodetecttumor
region.IngridNurtanioet.al(2013)usedfirst-orderstatisticstexture(FO),GrayLevelCo-occurrence
Matrix(GLCM)andGrayLevelRunLengthMatrix(GLRLM)featureextractiontechniquesand
SVMclassifierforcystandtumorlesiondetectionfrom133dentalimages.Researcherachieved
87.18%accuracyusingcombinationoftheseallfeatures.NitishZulpeet.al(2012)designedautomatic
braintumorclassificationsystembasedonGLCMfeatureextractionandtwolayeredfeedforward
NeuralNetwork.Theproposedapproachtestedon80MRIimagesproduce97.5%accuracyrate.P.
MuthuKrishnammalet.alproposedbraintumorclassificationanddetectiontechnique.Theimage
decomposedusingdiscretecurvelettransformandtexturefeaturesusingGLCMtechniqueextracted
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