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ABSTRACT

Bigdataanalysisapplicationsinthefieldofmedicalimageprocessinghaverecentlyincreasedrapidly.
Featurereductionplaysasignificantroleineliminatingirrelevantfeaturesandcreatingasuccessful
researchmodelforbigdataapplications.Fuzzyclusteringisusedforthesegmentingofthenucleus.
Various features, including shape, texture, and color-based features, have been used to address
thesegmentednucleus.Themodifieddominancesoftsetfeatureselectionalgorithm(MDSSA)is
intendedinthispapertodeterminethemostimportantfeaturesfortheclassificationofleukaemia
images.TheresultsoftheMDSSAareevaluatedusingthevarianceanalysiscalledANOVA.Inthe
datasetextractedfunction,theMDSSAselected17%ofthefeaturesthatweremorepromisingthan
theexistingreductionalgorithms.Theproposedapproachalsoreducesthetimeneededforfurther
analysisofbigdata.Theexperimentalfindingsconfirmthattheperformanceoftheproposedreduction
approachishigherthanotherapproaches.
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1. INTRoDUCTIoN

Inrecentyears,featureselectioninbigdatabecomestremendouslyimportantinseverallifesectors
suchasmedicine,engineeringandscience(Azizetal.,2013a,b,2012;;Hassanienetal.,2019a,b,
2017,2014a,b,2015;Ahmedetal.,2020;Malleketal.,2020;Asadetal.,2012,2014a,b,c,d;Jothi
etal.2013;Sayedetal.,2019,2020).Oneofthecriticalissuesinanalyzingbiomedicaldataisthe
curseofdimensionalityespecially thedatawith fewsamplesandpresented inhighdimensional
featurespace(Inbaranietal.,2020,2018,2014a,b,c,d,2016,2015a,b,2012,2013;InbaraniandBanu,
2012;Muliawatyetal.,2019).Mostofthemedicaltissuesareobviously3Dimages,sothatirrelevant
featuresnotonlyleadtoinsufficientclassificationaccuracy,butalsoreducestheprocessingspeed
orcomputationaltime(Inbaranietal.,2014a).Featurereduction(alsocalledasvariableselection,
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attributeselectionorsubsetselection)istheprocessofchoosingaprevailingsubsetoffeaturesthat
ismostcorrelatedtothedecisionclasses(Inbaranietal.,2014b;Wahhab,2015).Thedigitalformat
ofthemedicalimagesgivesanopportunityforfurtheranalysisthatmayleadtoamoreaccurate
diagnosisandhelpsintheoptimizedpatientmanagement.

Inmediaimageprocessing,itisverydifficulttocopeasdatavolumesareincreasinglygrowing.
Bigdataanalysis currentlyplaysacrucial role in themanagement,organizationandanalysisof
data.Bigdatasolutionsprovidenewoutlinesfortheanalysisofmedicalimagesinamannerclose
tobigdata.Itistimetodevelopnewmethods/architecturesbasedonbigdatatechnologiesforthe
completeprocessingofbiomedicalimagedata.Inbiomedicalimageprocessing,imagesarerecorded
invariousimagingmodessuchasCTScan,MRI,X-Ray,UltraSound,andPET-CT.Itgeenratesa
largevolumeofimagesanditisverydifficultfortheradiologisttomanagetheselargevolumesof
images.Thisresearchisanattempttoapplydigitalimageprocessingandmachinelearningtechniques
intheareaofmedicalimageanalysisandrecognition.Itfocusesondevelopingamethodtosegment
anddiagnosetheAcuteLymphoblasticLeukemia(ALL)nucleus.FuzzyClusteringisutilizedto
segment the nucleus. It is a novel population-based stochastic algorithm proposed by Civicoglu
(Civicioglu,2013).Aftersegmentingtheimage,relevantandrepresentativefeaturesareextracted
fromthesegmentednucleus.Duringthisprocess,differentkindsoffeaturesareextracted,namely,
shape,colourandtexturefeatures.

Intexturefeatures,GreyLevelCo-occurrenceMatrix(GLCM)iscomputedforthedimensions
00,450,900,and1350.Molodtsovin1999designedakindofsoftsettheoryasaneffectivetooltodeal
withinconsistencies(Molodtsov,1999).Awiderangeofapplicationsofsoftsetshavebeendeveloped
inrecentyearssuchasbigdataanalytics,imageprocessinganddecisionmaking(Inbaranietal.,
2018;Kumaretal.,2014,2015a).Inthisresearch,aModifiedDominanceSoftSet-BasedFeature
ReductionAlgorithm(MDSSA)isproposedtoselectthemostprominentfeaturesfortheleukemia
imageclassification.Theexistingalgorithmsnamely,SupervisedQuickReduct(SQR)(Jensen&
Shen,2009),SupervisedPSObased-QuickReduct(SPSOQR)(Inbaranietal.,2014a),Supervised
PSObasedRelativeReduct(SPSORR)(Inbaranietal.,2014a)andSoftSetbasedUnsupervised
QuickReduct(SSUQR)(JothiandInbarani,2012)areutilizedtocomparetheeffectivenessofthe
MDSSA algorithm. The main contributions of this work are as follows. First, Fuzzy Clustering
Algorithmisdesignedtosegmenttheleukemiablastcells.Second,texturebasedGLCMfeatures,
shapeandcolourbasedfeaturesareextractedfromthesegmentednucleus.Third,MDSSAisapplied
toreducethedimensionofthefeaturesetfortheleukemiaimageclassification.Finally,different
classificationalgorithmsareevaluatedusingappropriateclassificationmeasures.Thisapproachis
capableofeliminatesredundantfeaturesefficientlybetterthantheotheravailablealgorithms,which
wassupportedbyexperimentalresults.TheproposedarchitectureisshowninFigure1.

Figure 1. The proposed architecture
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