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Abstract i: iCarcinoma iis ithe imost ideadly idisease iof iwhich i iLung icancer iand iBreast icancer iare iof ihigh irisk. 

iThis iapproach itarget iat idiagnosing icarcinoma iby iconsidering icertain itechniques. iIn ithis iapproach, ia 

imammogram iimage iand imicroscopic iLung iimage iare iconsidered. iThese iimages iare iapplied ithrough idifferent 

iimage isegmentation itechniques. iLater, iBinarization itechnique iis iapplied ito iimprove ithe icontrast iof ithe iimages 

iwithin ithe iaffected iarea. iMedian ifilter iis iused ifor iremoving inoise iwithin ithe iimage. iTo ithe inoise-free iimages, 

isome iof ithe istatistical iparameters iare icalculated. iCorrelation iis icalculated ibetween ithe ireference iparameters 

iand icancerous iparameters. iThese iapproaches iare idone ifor ithe idetection iof icancer iin istatistical iapproach. 

iResults iare iprocessed iusing iMATLAB iand iXilinx. i 

Keywords i: iSegmentation, iBinarization, iCarcinoma, iMammogram, iMean, iVariance, iStandard iDeviation. 
___________________________________________________________________________________________________ 

 

I. Introduction i 
Carcinoma iis ithe imost ilife ithreatening idisease iin iwhich iaberrant icells idivide ioccupy ithe icells iadjacent ito iit. 

iAs i iper i2018 iAmerican icancer isociety istatistics i i268,670 i ibreast icancers iare iestimated, iout iof iwhich iexpected 

ideaths iare i63,690; i234,030 iLung icancers iare iestimated, iout iof iwhich iexpected ideaths iare i154,040 i[1]. iCancers 

iare iof ifive itypes[2]. iThey iare iCarcinoma, iSarcoma, iMelanoma, iLymphoma, iand iLeukemia, iout iof iwhich 

iCarcinoma iis ithe imost isignificant icause iof ideaths. iNow-a-days ithe imost iaffected iCarcinoma iare iLung iand 

iBreast icancer. iOne iof ipowerful itool iis ithe ibreast imammogram ifor idetecting ibreast icancer[4]. iFor iLung icancer 

iwe iconsider iLung imicroscopic iimages[5-6]. iIt iis iestimated ithat i1 iin i8 iwomen ihave ithe ichance iof ibeing 

iaffected iwith icancer. iIn irecent iyear ibreast icancers ihave iincreased iby i(0.4% iper iyear). iFigure i1 iclearly ishows 

ithe iLung iand ibreast icancer icases iare imore iwhen icompared ito iother icancers. iBy iconsidering iscanned iimages, iit 

ienables iin ianalyzing ithe idisease iefficiently iby iconsidering icertain iimage ienhancements istrategies[7]. iTo ithese 

iimages iStatistical iparameters iare icalculated. iBased ion ithese iparameter ivalues iCancerous iand inon iCancerous 

iimages ican ibe idifferentiated. 

 

 

 

Fig i1 iStatistics iof idifferent itypes iof icarcinomas 

The istatistics iof idifferent itypes iof icarcinomas iare ishown iin ifigure i1 
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II. Carcinoma iDetection i& iImplementation 

 
The iblock idiagram ifor iimplementing icarcinoma idetection iin ifig i2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Fig. i2 iBlock idiagram iof iproposed iapproach 

 

Fig i3 iBlock iDiagram ifor iVarious iPre-processing itechniques 

The iblock idiagram ifor irepresenting idifferent istatistical iparameters iin ifig i4. 

 

 

Fig i4 iBlock iDiagram ifor icalculating istatistical iparameters 
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Figure i2 ibriefly iexplains iabout ithe iproposed iapproach. iFigure i3 iexplains iabout ivarious iPre-processing 

itechniques. iFigure i4 iexplains iabout ithe istatistical iparameters iby iwhich icancer ican ibe idiagnosed iby ithe 

iobtained istatistical iparameter ivalues. iIn ithis iwork, iBreast iMammograms iand iMicroscopic iLung i iimages iare 

itaken iinto iconsideration ifor ithe idiagnosis iof i iBreast icancer iand iLung icancer. iTo ithese iimages, i Pre-

Processing iis iperformed. iPre-processing istep iconsists iof iImage isegmentation iand iimage iBinarization. iPre-

processing istep iis ifollowed iby ia ifiltering iprocess ito iremove inoise iwithin ithe iimages. iThe ifilter iused iin ithis i 

iprocess iis iMedian ifilter iwhich iis i i iused i to i remove i the i noise i from i the i image, i preserving i the iedges iof ithe 

iimage. iThen iAverage iinformation imethod iis iperformed ifor iall ithe iimages iin iwhich iMean, iVariance, iStandard 

iDeviation iare icalculated. 

 

III. Image iSegmentation iAnd iImage iBinarization 

3.1 iImage iSegmentation 
Image iSegmentation iis iused ito ilocate ithe ibounds iand icurves. iImage isegmentation ican ibe idescribed ias ia 

itechnique iof iallocating ipixels ito ihomogeneous iand idisjoint iregions ithat iform ia ipartition iin ithe iimage ithat 

ishare isome ivisual itraits iin ithe ibreast imammogram iand ilung imicroscopic iimage i[5-11]. 

3.2 Image iBinarization 
The ifundamental iprecept iof imodifying ian iimage iinto ibinary iis ito ichoose ia ithreshold ivalue, iand ithen ithe 

ipixels iwhose ivalue iare imore ithan ithe ithreshold iare iconverted ito iwhite ipixels, iand ithe ipixels iwhose ivalue iare 

iless ithan ior iequal ito ithe ithreshold iare iconverted ito iblack ipixels[14]. 

3.3.1. iStatistical iParameters 

Mean: iIt iestimates ithe iaverage iof ithe igray ilevels iin ithe iimage. iMean idepends ion ifirst imoments iof ithe idata. 

iFirst imoment iis irepresented ias iin ieq i(1) iand i(2) 

 

Variance: iIt iexplains iabout ithe idistribution iof igray ilevels iover ithe iimage. iIt iexplains ihow ifar ithe ivalue ilies 

iaway ifrom ithe imean. iThe isecond imoment iis igiven ias iin ieq i(3) 
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Standard iDeviation: iIf ithe ivalue iof istandard ideviation iis iless, iit imeans ithat ithe imajority iof ithe idata iis inear ito 

imean ivalue. iIf iit iis imore iit imeans ithat iis ihighly idistributed iover ithe iimage. iThe isquare iroot iof ithe ivariance iis 

igiven iby 

SD= io2 i= 

II. (6) 

Correlation: iCorrelation iis ione iof ithe istatistical imethod ithat ishow ihow iclosely ia ipair iof ivariables iare irelated 

ito ieach iother. iIf icorrelation icoefficient iis inearer ito i-1 ito i+1 ivalues, itwo iVariables iare irelated iclosely ito ieach 

iother. iIf ir iis iclose ito i0, iit imeans ithat ino irelation ibetween ithe ivariables ias ishown iin iTable i4. 

 

Algorithmic iSteps iFor iDetection iOf iCarcinoma 

 

Algorithm idiscusses iabout ithe istep-by-step iapproach ifor icarcinoma idetection. 
 

Step i1: iMicroscopic ilung iimages iand ibreast iimages iare itaken ias ian iinput iimage. 
 

Step i2: iPre-processing istep iis iperformed ifor ithe iinput iimages iwhich iconsists iof iImage isegmentation, 

iBinarization. 
 

Step i4: iImplementation iof istatistical iparameters ilike imean, iVariance iand iStandard ideviation. 
 

Step i5: icalculating ithe istatistical irange ifor ieach iparameter. 
 

Step i6: iBased ion ithe iMean, ivariance iand iStandard ideviation ivalues, igraphs iare iplotted iwhich idifferentiate 

inon icancerous ifrom ithe icancerous. 

 

IV. Results iAnd iDiscussion 
In ithis ipaper, iwe iconsider iboth iBreast iand iLung icancerous iimage isamples iand ipre-processed iusing iMATLAB 

isoftware. iStatistical iparameters iare iperformed ifor ithese iimage isamples. iStatistical iparameters iinclude 

icalculating iMean, iVariance, iStandard iDeviation. iPerforming ithese istatistical iparameters ion i50 isamples, 

iCancerous iand inon iCancerous ivalues ican ibe idifferentiated. iRange iis icalculated ifor ievery iparameter iof 

iCancerous iimage. iIf ithe ivalue iof iparticular iimage ilies iin ithat irange, ithen iit iis itreated ias icancerous. iIn ithe isame 

iway iRange i iis icalculated ifor inon-Cancerous iimages. 

Pre- iprocessing iResults iTo iClearly iRepresent iCancer 

Fig. i5 iWatershed igray ithreshold ioutput i1 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i  
 

Fig. i6 iWatershed igray ithreshold ioutput i2 

 

 

 

 

o2 
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Fig. i7 iWatershed iSegmented ioutput1 

 
 

Fig. i8 iWatershed iSegmented ioutput i2 

 
 

Fig. i9 iAdaptive ithresholded ioutput i1 
 

Fig. i10 iAdaptive ithresholded ioutput i2 

 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iFig. i11 iVariance ithresholded ioutput i1 
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 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iFig. i12 iVariance ithresholded ioutput i2 

 

 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i iFig. i13 iEdge idetection i ioutput i1 

 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i iFig. i14 iEdge idetection i ioutput i2 

 

1) Watershed ito iBinarization 
 

 

 i i i i i i i i i i i i i i i i i i iFig. i15 iBinarized ioutput i1 

 

 

 i i i i i i i i i i i i i i i i i i i iFig. i16 iBinarized ioutput i2 
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 i i i iFig. i17 iBinarized ioutput i3 

  

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iFig. i18 iBinarized ioutput i4 

 i i i i i i i i i i i i i i iFig. i19 iBinarized ioutput i5 

In ithe iPre-processing istep, iWatershed itechnique ishown iin ifig i5 ito ifig i8, iAdaptive itechnique iis ishown 

iin ifig i9 iand ifig i10, iVariance ithresholding ioutput iis ishown iin ifig i11 iand ifig i12, iEdge idetection ioutput iis 

ishown iin ifig i13 iand ifig i14, iare iused ito iseparate ifore iground iregions ifrom ithe iback iground iimage. iThen 

iBinarization itechnique ishown iin ifig i15 ito ifig i19 iis iapplied ifor ithe isegmented iimages. iFinally imedian ifilter i 

ishown iin ifig i20 ito ifig i22 iis iapplied ito ithe iimages inot ionly ifor iremoving ithe inoise ifrom ithe iimages ibut ialso iit 

iprovides ismoothing ito ithe iimages. 

 

Median iFiltering iResults 

 i i i i iFig. i20 i iMedian ifilter ioutput i1 
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 Fig. i21 i iMedian ifilter ioutput i2 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iFig. i22 iMedian ifilter ioutput i3 

Parameter ievaluation ifor iScanned iimages 

Now ianalyse ithe iindividual iparameter iresponse ifor iboth iCancerous iand inon iCancerous. iThis iwill ihelp ius 

ito ibetter irealize ithe iimpact iof ithat iparticular iparameter ion iboth iCancerous iand inon iCancerous iimages. 

iGraphical ianalysis iof isixteen isamples iof icancerous iand ieight isamples iof inon iCancerous iare ishown ifor 

ieach iparameter iin ifig i23 ito ifig i25, ithe ivalues iare ialso irepresented iin itable i1 iand itable i2. iFrom ithe iFigures 

ibelow iwe ican isay ithat ilesser ithe iintersection iof ithe ipoints ibetween ithe icancerous iand inon-cancerous 

iimages, ibetter iis ithe iutility iof ithe iparameter ifor iCancer idetection. 
 

 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i iFig. i23 iGraph iof iMean iVs iScanned iImages 
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 i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i i  
 

 

Fig. i24 iGraph iof iVariance iVs iScanned iimage 

 

 

 

 

Fig. i25 iGraph iof iStandard iDeviation iVs iScanned iimages 

Table i1 iStatistical iparameters iof inon iCancerous iimages 

 

Statistical 

iparameter

s 

Non 

iCancerou

s iimage i1 

Non 

iCancerou

s iimage i2 

Non 

iCancero

u is 

iimage i3 

Non 

iCancerou

s iimage i4 

Mean 36.4804 47.4771 50.384 65.0405 

Standard 

iDeviatio
n 

40.5652 42.9864 48.9387 55.7619 

Variance 1.65x103
 1.85x103

 2.61x103
 2.40x103

 

 
 

 

 

Table i2 iStatistical iparameters iof iCancerous iimages 

 

Statistical 

iparameter
s 

Cancerous 

iimage i1 

Cancerous 

iimage i2 

Cancerous 

iimage i3 

Cancerous 

iimage i4 
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Mean 88.79 93.74 118.9 121.01 

Standard 

iDeviatio

n 

66.35 68.13 69.05 70.03 

Variance 4.04x103
 4.40x103

 4.64x103
 4.77x103

 

 
 

Table i3 iStatistical iparameters iof iCancerous iimages 

 

Statistical 

iparameter

s 

Maximum 

ito i i i 

iMinimum 

irange ifor 

icancerous 

Average 

ivalue 

iof 

iRange 

Value iof 

icancer 

iimage 

ifrom 

igraph 

Value iof 

icancer 

iimage 

ifrom 

igraph 

Mean 82 ito i123 102 120.23 58.57 

Standard 

iDeviatio
n 

60 ito i71 65.5 63.22 42.98 

Variance 3.18x10^3 3.4x10^3 3.56x10^3 2.48x10^ 

 to   3 

 4.89x10^3    

 
Table i3 iexplains iabout ithe irange iof icancerous iimages iso ithat ione ican icome ito ia iconclusion ithat iif ian iimage 

istatistical iparameter ivalue ilies iin ithe irange ithen ithe iimage iis iconsidered ias icancerous iimage. iFor inon 

icancerous iimages, ithe irange iis ivery iless ibecause ithe iimage idoes inot icontain iany ilumps ior iany ielongation. iBut 

iin ithe icancerous iimage icontains igrowth iand ielongation iwith ilumps. 

Table i4: iCorrelation ibetween icancerous iand inon icancerous ivalues. 

 

Statistical 

iParameters 

Correlation 

ivalues 

Relation 

Mean -0.4233 Cancerous 

icancerous 

different 

and 

ivalues 

non 

iar

e 

Variance -0.0646 Cancerous 

icancerous 

different 

and 

ivalues 

non 

iar

e 

Standard 

ideviation 

0.1023 Cancerous 

icancerous 

idifferent 

and 

ivalues 

non 

iar

e 

 

 
Table i4 iexplains ithe icorrelation ivalues iof ieach istatistical iparameter ibetween iCancerous iand inon iCancerous 

ivalues. iIf ithe ivalue iis iequal ito i+1 ior i-1 ithen iboth icancerous iand inon icancerous isamples iare isame. iIf ithe 

ivalues iare inear ito izero, i ithen iboth icancerous iand inon iCancerous ivalues iare idifferent iwhich iis ithe idesired 

iresult. 

 

V. Conclusion i iand iFuture iScope 
In ithe ipresent iapproach, iwe imainly iconcentrated ion iPre- iprocessing istep iin irepresenting ithe ipresence iof 

icancer ithrough isegmentation itechniques iand iBinarization itechnique, ialso iapplying iStatistical iparameters ito 

idistinguish icancerous ito ithat iof ithe inon icancerous iimages iusing irange iof icancer iand icorrelation. iThis 

iapproach ican ifurther ibe iextended iby icalculating iclump ithickness, icell iradius, iand ialso icalculating iother 

istatistical iparameters. 
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