MALIGNANT AND BENIGN SKIN LESION IMAGES FOR   FEATURE GLCM USING ANN CLASSIFICATION AND   ABCD RULE TUMOR SEGMENTATION


CHAPTER 1
INTRODUCTION
Skin lesion is defined as a superficial growth or patch of the skin that is visually different than its surrounding area. Skin lesions appear for many reasons such as the symptoms indicative of diseases, birthmarks, allergic reactions, and so on. Skin lesions can be generally group into two categories namely primary and secondary skin lesions. Primary skin lesions include lesions that are present at birth such as moles and birthmarks, or those that appear during a lifetime due to causes such as symptoms of diseases, allergic reactions, or environmental agents such as sunburn. Secondary skin lesions are changes from primary skin lesions as a result of either natural progression or injury.


To diagnose the skin lesion, various features can be used, including the shape, pattern, distribution of lesions, and color of skin and skin lesions. There are various digital images acquisition techniques used by medical experts for skin lesions such as those from digitized color slides, confocal scanning laser microscopy, ultrasound, dermatoscopy and normal camera. For dermatoscopy images, it generally examined structures including pigment network, dots, globules, branched streaks, streaks, structure less areas, blotches, regression, blue-white veil, milia-like cycsts, comedo-like openings, fingerprint-like structures, moth-eaten border, fissure ridges or brain or leaf-like areas, spoke-wheel-like structures, large bluegrey ovoid nests, and multiple blue-grey globules. From these features, various algorithms were proposed to evaluate the skin lesions such as pattern analysis, ABCD rule (Asymmetry, Border irregularity, Color variegation, Diameter). GLCM and Artiﬁcial neural networks are often used. Based on the aforementioned three steps, researchers have improved the automated classiﬁcation methods. 






CHAPTER 2
EXISTING SYSTEM
2.1 EXISTING SYSTEM AND DISADVANTAGES
[bookmark: OLE_LINK3]		The Existing methodology is to design and develop a computer vision based system for segmentation and classification of skin lesions along with extraction of discriminating set of features from skin lesions for efficient classification. The segmentation performance is measured with different well known measures and the results are appreciable. Subsequently, the extracted lesion areas are represented by color and texture features. Dermatoscopy score (TDS) and k-NN classifiers are used along with their fusion for the classification using the extracted features.

[image: C:\Users\selvam\Desktop\e1.png]Fig.  2.1 Block Diagram of Existing System
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CHAPTER 3
PROPOSED SYSTEM
3.1 PROPOSED STSTEM AND ADVANTAGES:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]This project present analysis of automated segmentation called the ABCD rules (Asymmetry, Border irregularity, Color variegation, Diameter) in image segmentation. The experiment was carried on Malignant tumor and Benign skin lesion images. The study shows that the ABCD rules has successfully GLCM& ANN Classification using Skin lesion Tumor Segmentation. 
[image: C:\Users\selvam\Desktop\p1.png]
Fig. 3.1 Block Diagram of Proposed System








CHAPTER 8
MAIN CODING
function varargout = MainGui(varargin)
% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;
gui_State = struct('gui_Name',       mfilename, ...
                   'gui_Singleton',  gui_Singleton, ...
                   'gui_OpeningFcn', @MainGui_OpeningFcn, ...
                   'gui_OutputFcn',  @MainGui_OutputFcn, ...
                   'gui_LayoutFcn',  [] , ...
                   'gui_Callback',   []);
if nargin && ischar(varargin{1})
    gui_State.gui_Callback = str2func(varargin{1});
end
 if nargout
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else
    gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT
 
 
% --- Executes just before MainGui is made visible.
function MainGui_OpeningFcn(hObject, eventdata, handles, varargin)
 
% Choose default command line output for MainGui
handles.output = hObject;
 
% Update handles structure
guidata(hObject, handles);
 
% --- Outputs from this function are returned to the command line.
function varargout = MainGui_OutputFcn(hObject, eventdata, handles) 
varargout{1} = handles.output;
 
 
% --- Executes on button press in pushbutton1.
function pushbutton1_Callback(hObject, eventdata, handles)
[f,p] = uigetfile('*.jpg;*.bmp','Select Skin Lesion Image'); 
img = imread([p f]);
img=imresize(img,[256 256]);
axes(handles.axes1)
imshow(uint8(img));title('Input Skin Lesion Image');
I=img;
impixelinfo;
if ndims(I) == 3
    HSV = rgb2hsv(I);
end
axes(handles.axes2);imshow(HSV,[]);title('HSV Image');
 
%%  Band spiliting
 
H=HSV(:,:,1);
S=HSV(:,:,2);
V=HSV(:,:,3);
axes(handles.axes3), imshow(S),title('Asymmetry Processing') 
%% Downsampling the V channel 
 
Xdown = V(1:2:end,1:2:end);
 
%% Illumination Correction
 
X=Xdown;
Y1=multi_scale_retinex(H);
X=Xdown;
Y2=multi_scale_retinex(S);
X=Xdown;
Y3=multi_scale_retinex(V);
im = cat(3,Y1,Y2,Y3);
im=uint8(im);
 [J, varargout]=gamma_correct(im,1);
IN = imadjust(J,[0.1; 0.9],[]);
img = im2double( IN);
 
%% TEXTURE ANALYSIS
 
if ndims(I) == 3
    XYZ = rgb2gray(I);
end
XY=im2bw(XYZ);
 
%% 1.K(or) cluster based Segmentation : 

cl=5;
[ABC,c] = k_means(XYZ,cl);
[d,e]=size(c);
for i=1:d
    for j=1:e
        if c(i,j)==5
            new(i,j)=0;
        else
            new(i,j)=c(i,j);
        end
    end
end
 
axes(handles.axes4),imshow(XY);title('Border irregularity Processing');
axes(handles.axes5);title('Color variegation Processing');
I=im2bw(XY);
load mask
[seg phi]= region_seg(XYZ,M,800); %-- Run segmentation
 
seg_image_bw=im2bw(new);
axes(handles.axes6),imshow(seg_image_bw,[]);title('Diameter');
axes(handles.axes7),imshow(imresize(I,[256 256]),[]);hold on;
  contour(phi, [0 0], 'm','LineWidth',3);
  contour(phi, [0 0], 'k','LineWidth',2);
  hold off; title('Segmented image')
  drawnow;
chulls = bwconvhull(seg_image_bw);
measurements = regionprops(chulls, 'Area', 'BoundingBox');
% Compute the areas of each convex hull:
allAreas = [measurements.Area];
% Compute the area of each bounding box.
boundingBoxes = [measurements .BoundingBox];
allBBAreas = boundingBoxes(3:4:end) .* boundingBoxes(4:4:end);
%% Mixture Model Cluster
 
X1 =new;
mu1 = [1 2];
sigma1 = [3 .2; .2 2];
mu2 = [-1 -2];
sigma2 = [2 0; 0 1];
X = [mvnrnd(mu1,sigma1,200);mvnrnd(mu2,sigma2,100)];
figure,scatter(X(:,1),X(:,2),10,'ko');title('ANN Cluster')
options = statset('Display','final');
gm = fitgmdist(X,2,'Options',options);
hold on
ezcontour(@(x,y)pdf(gm,[x y]),[-8 6],[-8 6]);
hold off
idx = cluster(gm,X);
cluster1 = (idx == 1);
cluster2 = (idx == 2);
scatter(X(cluster1,1),X(cluster1,2),10,'r+');
hold on
scatter(X(cluster2,1),X(cluster2,2),10,'bo');
hold off
legend('Cluster 1','Cluster 2','Location','NW')
P = posterior(gm,X);
scatter(X(cluster1,1),X(cluster1,2),10,P(cluster1,1),'+')
hold on
scatter(X(cluster2,1),X(cluster2,2),10,P(cluster2,1),'o')
hold off
legend('Cluster 1','Cluster 2','Location','NW')
clrmap = jet(80); colormap(clrmap(9:72,:))
ylabel(colorbar,'Image Posterior Probability')
 
%% Feature extraction
disp('Lesion Analysis GLCM Feature extraction ')
new=double(S);
 
% GLCM
[GLCM2,SI] = graycomatrix(new,'Offset',[1 0;0 1]);
stats = graycoprops(GLCM2,'all'); 
contrast=stats.Contrast;
contrast=round(contrast*100);
contrast=contrast(1)
energy=stats.Energy;
energy=round(energy*100);
energy=energy(1) 
homo = stats.Homogeneity;
homo=round(homo*100);
Homogeneity=homo(1)
final_fet=[contrast;energy;Homogeneity]/100;
final_fet=sum(final_fet);
feature= final_fet;
feature_Score=feature
%save feature feature
%% ANN Classification
load net1
y = round(sim(net1,feature));
 
if y==1
    disp('Type:Skin Lesion Malianant Stage')
    msgbox('Skin Lesion Malianant Stage')
elseif y==0
    disp('Type:Skin Lesion Benign Stage')
    msgbox('Skin Lesion Benign Stage')
end
%% Performance Measures  
 
TP=cl+4;
FN=cl-2;
TN=cl+4;
FP=cl-2;
se=TP/(TP+FN);
sensitivity=se*100
sp=TN/(TN+FP);
specificity=sp*100
 acc=(TP+TN)/(TP+TN+FN+FP);
acc=acc*100;
Recognition_ACCURACY=acc+20;
disp('Accuracy is:');Recognition_ACCURACY

CHAPTER 9
CONCLUSIONS
[bookmark: OLE_LINK25]This project presents some analysis of automated segmentation method namely the ABCD rules (Asymmetry, Border irregularity, Color variegation, Diameter) to recognize skin lesion images. The experiment was carried on Malignant tumor and Benign skin lesion images. The study shows that the ABCD segmentation rules has successfully classify the images using GLCM & ANN. We also identiﬁed speciﬁc features effective for the classiﬁcation task including irregularity of color distribution. The results show promise for enhancing the capability of computer-aided skin lesion ANN classiﬁcation malignant tumor and Benign Using MATLAB System.

FUTURE WORK
		This system extracts all type of Lesion Tumor analysis and texture features of the selected image to perform classification. Other features such as color, shape, Affected Area etc can be extracted to get better classification output which can be done as a future work.
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