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ABSTRACT

Half of all men and one-third of all women in thé& Wdevelop cancer during their lifetimes. Today liomé of

people are living with cancer or have had cancdre Tisk of developing many types of cancer canedeced by
changes in a person’s lifestyle, for example, hyiag away from tobacco, limiting time in the shaing physically
active and healthy eating. Our aim is to find thipes of skin cancer by various techniques of infageessing.
This paper presents a new approach for skin camtection and analysis from given photograph ofiguets

cancer affected area, which can be used to autothateliagnosis of skin cancer. The proposed schesas two
methods for classification of skin cancer- ABCDerulith good diagnostic accuracy worldwide is ugediagnostic
system as a base and finally the feature extradafone using principal component analysis. Thas¢hods are
compared for their effectiveness.
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INTRODUCTION

Skin cancer can be defined as skin growths witfedifg causes and various degrees of malignancy &acer

can also be referred to as Skin Neoplasm’s. Skirtexadevelops on skin and so can be seen. The caase of
Skin cancer all over the world is UV radiations déogifrom the sun and it is estimated that Americaresgreatly
affected by skin cancers than the Africans and wssid his is due to the fair complexion of theirrskind so less
melanin. Whereas Africans and Asians due to thh hmglanin content in the skin is far resistantkim €ancer [1].

It has been statistically proven that fairer skingd people are much prone to tanning and so iepgmskin cancer.
Cancer is the general name for a group of more tifndiseases. Although there are different kirfdsaacer, all

cancers occur because abnormal cells grow outrdfaloUntreated cancers can cause serious iliaedgleath.

Classification of Skin Cancer

Skin cancer is the most commonly occurring can&kin cancer develops on skin and therefore fronm ski
cells.Based on the type of skin cells, from whiaimaer arise, is classified into;Basal cell can82C], Squamous
cell cancer [SCC], Melanoma

Basal cell cancer
Basl cell cancer is the most common skin canceurscin sun exposed areas. It rarely causes deathraely
spreads. It is easily treated with surgery or t&atia Symptoms for basal cell cancer are:

Raised, smooth, pearly bump on sun exposed skiad(heeck or shoulders).Small blood vessels are seen
sometimes. Crusting and bleeding in the centréetdmour.

Squamous cell cancer

It is less common than Basal cell cancer. It speadre frequently and is caused by UV-B radiatiendirect DNA
damage and often is a very rapid growing tumoum@pms for Squamous cell cancer are red, scalintkened
patch, ulceration and bleeding may occur and ietigs into large mass if not treated.
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M elanoma

Least frequent than Basal and Squamous cell caklsdanoma spreads very frequently and once spreasesa
death. Melanoma is more dangerous skin cancerdtien types of skin cancers. It is caused by UVadiation via
indirect DNA damage and survival rates of the peraffected is poor. Symptoms caused for Melanorasbaswn
to black looking lesions, few might be pink, redfleshy in colour and these will be the most aggjkesones. Any
change in size, shape, colour or elevation of eepeappearance of a new mole or new pain or itchitagration or
bleeding are the main symptoms.

EXPERIMENTAL SECTION

PREPROSSING
Preprocessing is an image enhancement techniqogtove the quality of an image before analysirggignal.

Different methods involved in pre-processing asedssed below:

Edge detection:

Edge detection is identifying points in a digitatdge at which the image brightness changes sharpiyore
formally has discontinuities [1]. It is one of tpee-processing steps. Edge detection method is biptiee method
of canny and sobel method.[2] Edge detection rdfethe process of identifying and locating shagrantinuities
in an image. The discontinuities are abrupt chamggsxel intensity which characterize boundarié®bjects in a
scene. Classical methods of edge detection invodwevolving the image with an operator (a 2-D fijltewhich is
constructed to be sensitive to large gradienthiéninage while returning values of zero in unifmegions. There
are extremely large numbers of edge detection ¢qsravailable, each designed to be sensitive tiaioetypes of
edges.

Canny method

The Canny edge detection algorithm is known to masmyhe optimal edge detector. The canny edge tdetfrst
smoothes the image to eliminate noise. It thensfittie image gradient to highlight regions with higtatial
derivatives.

Sobel edge detection Filter:

Sobel is an edge detection technique. But befateds Edge detection it smoothes/ filters the imagethus it has
been mentioned under filters. The Sobel operatdiopas a 2-D spatial gradient measurement on armgérand
emphasizes regions of high spatial frequency thaeespond to edges. Typically it is used to find #pproximate
absolute gradient magnitude at each point in antigpy scale image. It has two convolution kernels

-1 0o | +1 +1 | +2 | +1

-2 0o | +2 0 0 0

-1 0o | +1 -1 -2 | -1
Gx Gy

This figure represents the convolution kernels abe8 edge detection filter. The convolution kerreisoothes the
input image to a greater extend and so makes theatyy less sensitive to noise. The operator atselly
produces considerably higher output values forlaingidges.
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Figl. Classification by ABCD/PCA Method

Segmentation

It partitions an image containing each pixel inistidct regions. It analysis the image and exttiaetarea of interest
of defected area. Segmentation accuracy deterrttigesuccess or failure of computerised analysisquores. In
segmentation isolation of parts of the image tlaustitute objects or areas of interest is doneedtwlding is done
to separate out the regions of the image correspgnd objects in which we are interested, fromrtgions of the
image that corresponds to the background [1].dswgatershed method [14].

Water shed M ethod

A watershed is a basin-like landform defined byhipigints and ridgelines that descend into lower atlens and
stream valleys. A grey-level image may be seentapagraphic relief, where the grey level of a pisanterpreted
as its altitude in the relief. A drop of water fal on a topographic relief flows along a pathitally reach a local
minimum [8]. Intuitively, the watershed of a reliebrresponds to the limits of the adjacent catchirbasins of the
drop of water.

Concept of watershed is based on visualizing argéma 3-D- 2 spatial coordinates versus intenditysuch a
topographic interpretation, we consider three tygfgsoints:

a) Points belonging to regional minimum

b) Points at which a drop of water, if placed at theation of any of those points, would fall with @énty to a
single minimum; and

¢) Points at which water should be equally likelyfat to more than one such minimum.

For a particular regional minimum, the set of psisatisfying condition (b) is called catchment basi watershed
of that minimum. The points satisfying conditiar) form crest lines on the topographic surface areltermed
divide lines or watershed lines.

Classification Using ABCD:

A=Asymmetry (0-2 points), the dermoscopic imagealidded by 2 perpendicular axes positioned to poedthe
lowest possible asymmetry score.
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B=Border (0-8points),the image of the lesions awiddd in to eighths and a sharp,abrupt cutoff ighpent pattern
at the periphery within one eighth has a scoredgimrast, gradual, indistinct cutoff within onglaih has a score of
0,so0 the maximum border score is 8,and the minirscone is 0.

C=Color (0-6 points), six different colours whitdrlight brown, dark brown, blue-gray and black eoented for
determining the colour score.

D=Diameter (or) Differential structure (0-5 point§tolz proposed five features for evaluation chitifferential
structures. pigment network, structure-less(or)hgene@ous areas,streaks,dots and globules.

By the ABCD method the feature extracted is dortee $egmented image is given to the ABCD. The infage
been classified.

Total Dermatoscope Score (TDS):

TDSiscalculated as TDS=A*1.3+B*0.1+C*0.5+D*0.5

The score value obtained from ABCD is used to dateulrDS.TDS is used to classify the cell as:
» TDS>5.45- Malignant Melanoma.

* <4.75-Benign

» >4.75<5.45- Suspicious case.

If TDS is greater than 5.45 it is called Malignafelanoma.
TDS is less than 4.75 is called Benign.
TDSisgreater than 4.75 and less than 5.45 called sosgicase.

PRINCIPAL COMPONENT ANALYSIS:

PCA is often referred to as technique for redu¢hgnumber of variables in a data set without ifssformation
and as a possible process for identifying new béein to another smaller set the newly createthiles are not
usually easy to interpret. PCA has been most safidem applications such as image compression svitata
reduction and not interpretation is of primary impoace. PCA allows one to identify the uncorrelatechponents
of an ensemble of data. PCA is used for classifinato classify the skin cancer [10 &12] . PCA sisemethod of
analysis which involves finding the linear combioat of a set of variables that has maximum variaand
removing its effect and then testing and trainiagione. With the results of testing and traininGAPwill find
whether the given values are benign or malignduthe values are below 1 then it is benign. In cése values are
above 1, it's a malignant.

RESULTSAND DISCUSSION

The experiments and results obtained by the tedksigf image processing .The final results wiltte classify of
skin cancer and it shows that whether it is bemigmalignant.i method by ABCD method of classification[8].In
that image has been segmented and edge detecidreba done by using canny and sobel method. Thbrthat
image graph has been plotted as fractal dimenSipn.[

Fig 2. Input Image Fig 3. Edge Detection of I nput | mage

151



Sheeba Abraham et al J. Chem. Pharm. Res., 2015, 7(2):148-153

« »
w o s o

Box Count, log N(s)
N
N

Box Count, N(s)

I
o

Number of blocks, log N Number of blocks, N
Fig 4. Fractal dimensionsof the original image Fig 5. Fractal dimensions of the edge detection image

Table 1. Results of Benign

1 2 3 4 5
A 0.0556| 0.158| 0.0867 0.3679 0.2071
B 0.3727| 0.4134 0.3326 0.713  0.90p1
C 2 2 15 1.5 1.5
D 25 25 25 25 25
TDS | 4.928 | 5.0204 4.4198 5.08L 5.11p2
Table 2 Results of Malignant
1 2 3 4 5
A 0.2321| 0.1305 0.165 0.2071  0.19p4
B 1.6255| 0.4154 0.521 2.6387 1.7511
C 3 3 3 25 2
D 25 25 25 25 25
TDS | 7.3576] 6.0454 6.1864 8.3073 6.4415

Input image isa dermatoscopic image, Fig. 3.1 represents art inpage of a skin cancer, and the skin cancer
image is segmented by using watershed method,dtiga detection was carried out. Edge detectiondwas by
Canny method, and filtering is done for removingsae from the given image using Sobel filter to tpet clear
edges (Fig. 3.2). Fig. 3.3 represents the fradgrakdsions of the original image and Fig.3.4 repnesé¢he fractal
dimensions of the edge detection image, after ¢hessification is done using ABCD method. Many gas are
classified but only 5 images values are tabulatedhle3.1 represents benign images and suspiciowextpgcting
the features of ABCD and TDS score. Table3.2 regmss Malignant images values for the given input
images.Second classification uses Principal commoAmalysis method. In that A,B,C,D values are giver
training, and testing is done. By using MATLAB tabk result of PCA was compared. If the value thdn it is
malignant, if in case it is less than 1, then bésign.

CONCLUSION

In this paper, we presented two techniques forsiflaation of skin cancer image into benign andigrant. We
have taken the dermatoscopic image which was seigohdry using watershed method and edge detectien wa
applied using canny method. To remove various sojz@sent in the image we used Sobel filtering feefo
classification. First classification was done by @B method where feature extraction was done andalailated
TDS (Total dermatoscopy score) for different inpuages. Based on the TDS score, we classifiedniages as
benign or malignant. Second classification was don®CA (Principal Component Analysis) to analyse talues
of ABCD. Then testing and training of the valuesaafimage was carried out. If the PCA value isehth is called
malignant and if suppose the PCA value is less thémen it is classified as benign.. By comparing first two
techniques it is found that PCA gives an accurdc@®% and takes less processing time, whereas ABeihod
gives an accuracy of 90%. Third classification teghe is the method called AIS (Artificial Immungs$em) using
clonal selection method which is the future work.
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