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ABSTRACT

Breastcancerisacommondiseaseofwomen.ThenumberofnewcasesdiagnosedinAlgeriais
increasinglyhighanditisthefirstcauseofcancerrelateddeathsforwomen.Themicrocalcifications
areconsideredtheprimarysignofbreastcancer.Theearlydetectionoftheseallowsdoctorstotake
thenecessarymeasures for the treatmentof thispathology.Medical imaginghasmadepossible
enormousprogressinthefieldofdiagnosisandprovidesanimportantcontributiontothecareof
patients.Thisarticleproposesanapproachforthesegmentationanddetectionofmicrocalcifications
inmammographicimagesbasedonwavelets,K-means,andthewindowsofParzen,inordertodetect
thepresenceofbreastcancerasearlyaspossibleandtoavoidradicaltreatmentsuchastheremoval
ofthebreast.
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1. INTRoDUCTIoN

Theworldofmedicinehaschangedatthebeginningofthetwentiethcenturytothediscoveryofa
newtoolthatisthemedicalimaging.

Medicalimagingisagrowingfield;itistheresultofthedevelopmentofdigitaltechnologies.
Abetterknowledgeoftheinternalanatomyofthepatient,carriedoutusingthevarioustoolsofthe
medicalimagingrelyonthepractitioners,doctorstodayareabletoestablishabetterdiagnosisand
plantheappropriatetherapyforagivencase(Perez-Ponce,2009).

Breastcancerisoneofthediseaseswhichthreatenthelivesofmanywomenallovertheworld.
ThenumberofnewcasesdiagnosedinAlgeriaisincreasinglyhighanditrepresentsthefirstcause
ofcancerdeathforthewomen.Theinterestofthebreastcancerroutinescreeninginasymptomatic
womenoverage50hasbeenshown.Itcandetectthelesionsatanearlierstage,increasingthechances
ofrecovery.

Smallclustersofmicrocalcificationsappearingascollectionofwhitespotsonmammograms
areearlywarningsofbreastcancer.Primarypreventionpresentlyseemsimpossiblesincethecauses
ofthisdiseaseremainstobediscovered.Thus,animprovementintheearlydiagnostictechniquesof
breastcancerisanextremenecessity.
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Diagnosed and treated early, breast cancer has a very good prognosis in terms of survival;
however,ifthediseaseisatanadvancedstage,itismoredifficulttoeradicateit(riskofmetastasis).
Thisiswhyacervicalcancerscreeningbymammographyisnecessary.

Mammographyisthemaintoolusedforscreeningandearlydiagnosis.Thedetectionisperformed
onX-raymammographywhichprovidesbetterresultsforbreastcancerprognosis.Diverscomputer-
aideddiagnosissystemshavebeendevelopedtoimprovethedetectionofprimarysignsofbreast
cancer:massesandmicrocalcifications.Microcalcificationsareeasilydetectableinmammogram
becauseoftheirhighdegreesofdensityandtheyappearaswhitedotsongraytissue.Inreality,there
aretinydepositsofcalcium.

Thisprimarysignofbreastcancerrepresentsthemajorityofproblemsencounteredonscreening
mammograms.Theyreveal,accordingtopublishedseries,30to50%ofsubclinicalcancers,mostly
strictintraductalcancers(CICS),whichisconsideredasnon-invasive(Dilhuydy,2001).

Severalstudiesbasbeenproposedfordetectionofmicrocalcificationsinmammogramimages.
AymanA.AbuBaker(2015)proposedamethodbasedontwomainstages.TheprobableMCs

region(PMR)isdetectedbasedonvisualcharacteristicsoftheMCsonmammograms.Classification
ofthePMRtotrueandfalsepositiveisdoneusedwaveletdecompositiontransform.

SayedehSomayehHosainiandMehranEmadi(2015)proposedamethodforsuspiciousareas
detectionofbreast cancer tumorsbasedonwavelet andhiddenMarkovmodel.Firstly, theyuse
medianfilterthatinordertosmoothandremovenoisesofmammogramimages.Segmentationstep
isdoneusingthewavelettransform.Markovmodelisusedwithatreestructureinordertoextract
statisticalpropertiesofwavelettransformcomponentswhichenhancecanceroustumorsdetection
ofmammogramimages.

Shruti Dalmiya et al. (2012) present an approach of mammogram images using wavelet
transformationandK–meansclusteringforcancertumormasssegmentation.

DigambarAKulkarniandKochari(2016)proposedamethodfordetectionofbreastcancerusing
k-meansalgorithm.ThepreprocessingimageisenhancedusingAdaptiveHistogramequalization.K
meansclusteringalgorithmisusedtosegmenttheprocessedimage.Thenmeanandstandarddeviation
featuresofthemammogramareextracted.TheseextractedfeaturesarefedasinputtotheSupport
VectorMachineclassifiertoclassifythemammogramasbenignormalignant.

BelgranaandBenamrane(2013)proposedahybridsystemusingNeuralNetworks(NN)and
EvolutionaryAlgorithm(EA)fordetectionofanomaliespresentonmammograms.Theyusedgrowing
regionalgorithmtoextractregionsandtheRBFneuralnetworktodetectthesuspectregions.

Saravananetal.(2017)proposedanapproachforsegmentationofmammogramsusingk-means
clusteringbasedonthresholdingalgorithm.Thedigitalmammographicimagesaregiventoimage
preprocessingandfilteringstepsbeforetheyaresegmented.Thepreprocessedmammogramisfiltered
byGaussianLowpassfilter.Thenthemammogramimagesaregivenasinputandaresegmentedby
boththresholdingtechniqueandk-meansclustering.

WangandShitong(2008)proposedanovelimagethresholdingmethodbasedonweightedParzen-
windowestimation.Parzenwindowalgorithmisusedforestimatingthecorrespondingprobabilities.

Othermethodshavebeenproposed for thedetectionofmicrocalcificationsofmammogram
images.Thesemethodsarebasedonfractalmodels(Shirazinodehetal.,2015),thesupportvector
machines(SVM)(Gaikwad,2015),mathematicalmorphology(Zhangetal,2014),theBayesianmodels
(DominguesandCardoso,2014),thefuzzylogic(Langarizaetal.,2016),thelocalChan-veseModel,
hierarchicalfuzzypartitioningandfuzzydecisiontreeinduction(BoutaoucheandBenamrane,2017),
searchharmonyalgorithm(RahliandBenamrane,2012)andbioinspiredalgorithm(Bourara,2019)

In this paper, wehaveproposed an approach to detectmicrocalcifications inmammograms
imagesbasedonwavelettransform,K-meansandParzenwindows;Wavelettransformallowsmaking
amulti-scalepresentationandalsoallowstheuseofimagecharacteristicsatdifferentscales.These
characteristicswillbeusedasinputsforthek-meansclassifierforafirstsegmentation.TheParzen
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