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ABSTRACT

Themortalityrateamongwomenisincreasingprogressivelyduetocancer.Generally,womenaround
45yearsoldarevulnerablefromthisdisease.Earlydetectionishopeforpatientstosurviveotherwise
itmayreachtounrecoverablestage.Currently,therearenumeroustechniquesavailablefordiagnosis
ofsuchadiseaseoutofwhichmammographyisthemosttrustworthymethodfordetectingearly
cancerstage.Theanalysisofthesemammogramimagesaredifficulttoanalyzeduetolowcontrast
andnonuniformbackground.Themammogramimagesarescannedanddigitizedforprocessingthat
furtherreducesthecontrastbetweenRegionofInterestandbackground.Presenceofnoise,glands
andmusclesleadstobackgroundcontrastvariations.Boundariesofsuspectedtumorareaarefuzzy
& improper.Aimofpaper is todevelop robustedgedetection techniquewhichworksoptimally
onmammogramimagestosegmenttumorarea.Outputresultsofproposedtechniqueondifferent
mammogramimagesofMIASdatabasearepresentedandcomparedwithexistingtechniquesinterms
ofbothQualitative&Quantitativeparameters.
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INTROdUCTION

Theedgesarefeaturepointscharacterizesboundarybetweentwodissimilarobjectspresentinan
image.Edgedetectionisoneofthedistinguishedimageprocessingtechniqueusedextensivelyin
manyapplicationslikeSegmentation,MachineVisionandlearning,Analysis,FeatureExtraction
etc.Edgedetectionfiltersrelevantinformation,bypreservingcrucialstructuraldetails.Anyedge
detectiontechniquecopeswithvariouschallengesi.e.falsepositives,Noise,poorcontrastandin
appropriatethresholding.Thereexistseveraledgedetectors,butourliteraturesurveyconfirmsthat
noneofthemperformsoptimallyonmammogramimagesfortumorsegmentation.
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ARTIFICIAL NeURAL NeTWORK (ANN)

In recent years, it has also been observed that the artificial neural network (ANN) is used to
resolveproblemsrelatedtocomplexscenariosandlogicalthinking.Therefore,thisarticleworks
investigatesthecapabilityofANNtorestoretheedgeinformationfromthedigitalmammogram
imagesforthedetectionoftumorinearlierstages.Inthispaper,arobustedgedetectionalgorithm
basedonArtificialNeuralNetworksisproposed.ThefirststageofalgorithminvolvesBilateral
filtrationandMulti-Thresholdingusingentropytechniquetoensureleastlossofdetailsininput
imageduringbinarization.ThisBinaryimageisdisintegratedinto3×3windowsandisapplied
asaninputtoasupervisedBPNNtodetermineweightsandbiasforanotherfeed-forwardneural
network.Finally,theoutputoffeed-forwardneuralnetworkisusedtodetectthepresenceofedge
ininputcentrepixelofthewindow.

eVALUATe THe PeRFORMANCe OF ANN WITH eXISTING TeCHNIQUeS

Quantitative Comparison
TheQualitativecomparisonisbasicallydonebyvisualinspection.Thefewparameterswhichare
keptinmindwhiledeclaringbesttechniqueamongdifferentedgedetectorare:TrueEdges,Thin
Boundaries,Lostdetail,NoiseandBrokenEdges.

TeST IMAGe 1

The Qualitative comparison of Artificial Neural Network (ANN) technique with other existing
techniquesfortestimage1isshowninFigure1.ItisclearbyvisualinspectionthatArtificialNeural

Figure 1. Edge detection of test image1: (a) Original; (b) Sobel; (c) Robert; (d) Prewitt; (e) Canny; (f) Artificial Neural Network (ANN)
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