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Abstract

This thesis presents the face recognition using eigenfaces from the frontal view of facial
image. In this thesis, the training sets were used for creating eigenfaces by using the principle
computer analysis (PCA) method to de-noise and reduce the dimensions of the facial image. The
outcomes from PCA are calculated the weighting values so as to form the training models. For
testing phase, the testing set were used for calculating weight using Euclidean distance by
comparing weight between training and testing sets. Based on 100 faces images, 90 training
faces image and 10 testing face images, the experimental result illustrated that the intended
system can accurately accomplish up to 100 %.

(Total 53 pages)
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1. m3U5uilgamwluninlaeld35 Combine-Projection

clear all

close all

cle

[fhame,pname] = uigetfile( '*.jpg' ,'Select The Input Image To Detect & Crop Face') ;
img = imread(strcat(pname,fname));
figure(1);imshow(img);title('Original Please X1,Y1-X2,Y2");
[X,Y,bb] = ginput(2);

x1 = round(X(1));

x2 =round(X(2));

y1 = round(Y(1));

y2 = round(Y(2));

w=x2 -x1;

h=y2-yl;

hd = rectangle('position',[x1, y1, w, h]);
set(hd,'edgecolor','r");
[x,y,imcr,rect]=imcrop(img,[x1, y1, w, h]);
figure(2);

subplot(1,4,1);

imshow(img);title(fname);
imwrite(imcr,strcat('d:\eig\O\',fname));

img = rgb2gray(imcr);

imgB = img;

imwrite(img,strcat('d:\eig\1\',fname));



%img = imread('k85.jpg");
img = imresize(img,[150,150],'bilinear");
mx = mean2(img); % mmmﬁw’?ﬂmw
x = sum(img,1); % ‘J’Jmmfléj\i
y = sum(img,2); % JINLUIUDU
[w h z] =size(img);
m = (zeros(w,h));
p = (zeros(w,h));
p2 = (zeros(w,h));
subplot(1,4,2);;imshow(img);title('1");colormap(gray);
for i=1:h

forj=1:w

m(ij) = ((x(@) * y())/ (w * h * mx));

end

end;

m = uint8(m);
subplot(1,4,3);;imshow(m);title('Project V:H');colormap(gray);
imwrite(m,strcat('d:\eig\2\',fname));

p = (double(img) + (0.35 * double(m))) /(1 + 0.35);
p2 = uint8(p);
subplot(1,4,4);;imshow(p2);title('Combibed");colormap(gray);

imwrite(p2,strcat('d:\eig\3\',fname));



2. Msaagadourisoat a3
trainingSamples = 90;
fax = factor(trainingSamples);
plotHt = prod(fax,2)/fax(length(fax));
plotWd = fax(length(fax));
disp(['Loading the training set (',num2str(trainingSamples),' images)...'])
imageSize = 80;
trainingSet = zeros(imageSize,imageSize,trainingSamples);
m=1;
for tspd=1:trainingSamples
exampleImage = double(imread(strcat('d:\eig\3\',num2str(tspd),".ipg".'ipg");
examplelmage = imresize(exampleImage,[80 80],'bilinear");
exIm = exampleImage(1:imageSize,1:imageSize); % crop to the desired training sample
size
trainingSet(:,:,m) = exIm;
m=m+1I;

end

im_min = min(min(min(trainingSet))); im_max = max(max(max(trainingSet)));

figure(1)

for m=1:trainingSamples
subplot(plotHt,plotWd,m)
imshow(trainingSet(:,:,m),[im_min im_max]),title(['Training-Img',num2str(m)])

end

disp('Calculating mean image...")
% generate mean image
differencelmages = zeros(imageSize,imageSize,trainingSamples);

meanlmage = mean(trainingSet,3);
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figure(2),imagesc(meanlmage),title('Mean Image'),colormap('gray")

disp('Calculating difference images..."
% subtract mean image to form the difference images
for m=1:trainingSamples
differencelmages(:,:,m) = trainingSet(:,;,m) - meanImage;

end

figure(3)
im_min = min(min(min(differencelmages))); im_max = max(max(max(differencelmages)));
for m=1:trainingSamples

subplot(plotHt,plotWd,m)

imshow(differencelmages(:,:,m),[im min im_max]),title(['Dif-Img',num2str(m)])

end

disp("Vectorising difference images')
% form A -- which is a vector of the difference images
A = zeros(imageSize 2, trainingSamples);
for m=1:trainingSamples
A(:,m) = reshape(differencelmages(:,:,m),imageSize"2,1);

end

% form A'A and find e-vectors and e-values

L=A'*A;

[eVecsOfL,eVals] = eig(L);
% V = full mx with columns being e-vectors, D = diagonal mx of e-values
eVecs = zeros(imageSize”2,trainingSamples);

eVecs = A*eVecsOfL; % need to premultiply the e-vectors by A to get the e-vecs of A*A'
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disp(['Extracting eigen-values and eigen-images (of ',num2str(size(A,1)*size(A,2)),"-element
matrix)..."])

tic; [U,S,V] = svd(A,0); toc

Eimage = zeros(imageSize,imageSize,trainingSamples);
for i = l:trainingSamples
Eimage(:,:,i) = reshape(U(:,i),imageSize,imageSize); % the columns of U are automatically
the e-vectors of A*A' (i.e., the covariance matrix)
Eval(i) = S(i,i)"2; % S is a diagonal matrix of singular values, we need to square them to
get eigen-values

end

if(1==0)
figure(4)
im_min = min(min(min(Eimage))); im_max = max(max(max(Eimage)));
for m=1:trainingSamples
subplot(plotHt,plotWd,m)
imshow(Eimage(:,;,m),[im min im_max]),title(['Eigen-Img ',num2str(m),"])
%imagesc(Eimage(:,:,m)),title(['Eigen-Image ',num2str(m),’ with PCA']),colormap('gray")
end
end

figure(5),plot(Eval),title('Eigen-values')

% eVecs = U(1:exImages, 1:exImages);
% perform linear combinations to get the eigen-images
eigenlmage = zeros(imageSize,imageSize,trainingSamples);
for 1=1:trainingSamples
for k=1:trainingSamples
eigenlmage(:,:,1) = eVecs(k,])*differencelmages(:,:,k);

end
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end
im_min = min(min(min(eigenlmage))); im max = max(max(max(eigenlmage)));
figure(6)
for I=1:trainingSamples
subplot(plotHt,plotWd,l)
imshow(eigenlmage(:,:,1),[im_min im_max]),title(['Eigen-',num2str(1)])
%imagesc(eigenlmage(:,:,1)),title(['E-Image ',num2str(1)]),colormap('gray’)
disp(['Eigenvalue ',num2str(1),' : ',num2str(Eval(1))]);

end



3.m3gilundh

% RECOGNITION TEST

disp('Performing recognition...")
testimage = 20;
res = zeros(testimage);
for k=1:testimage
kf=";
kf = strcat(num2str(k),'.jpg");
disp(kf);
figure;
% present a new face and attempt to recognise it
recogniselmage = double(imread(strcat('d:\eig\7\',kf),'jpg"));
recogniselmage=imresize(recogniselmage,[80 80],'bilinear');
%recogniselmage = double(imread(",'bmp"));
recIm = recogniseImage(1:imageSize, 1:imageSize);
% crop to the desired training sample size
subplot(1,3,1),imagesc(recIm),title('Input Image to Recognise')
% transform into eigenimage space
recDifflm = recIm-meanlmage;
% firstly, subtract the mean from it to get the difference image
subplot(1,3,2),imagesc(recDifflm);
title('"Mean Difference Image'),colormap('gray');
weight = zeros(trainingSamples, 1);
% do inner product of each eigenimage with the difference image to get a
% weight vector
for m=1:trainingSamples
weight(m) = (reshape(Eimage(:,;,m),imageSize*2,1))*reshape(recDifflm,imageSize”2,1);
end
% use the weights to remake the image

reconstructionlmage = zeros(imageSize,imageSize);
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for m=1:trainingSamples
reconstructionlmage = reconstructionlmage+(weight(m)*Eimage(:,:,m));
% should we incorporate in here (i.e., multiply weight(m) by eVals(m,m)????)

end
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% ----- Calculate RECOGNITION Distanc from Test Image
diff = abs(recDiffIm - reconstructionlmage)
alpha = zeros(1);
for i=1:80

for j=1:80

alpha = alpha + diff(i,j);

end
end
if (alpha<100)

result="is Correct';

res(k) =alpha;
else

result="is Incorrect’;

res(k)=alpha;
end
subplot(1,3,3),imagesc(reconstructionlmage+meanImage),title(['Eigen-image reconstruction
*',result]),colormap('gray")
%figure,subplot(1,2,1),plot(weight);title("Weight vector for image to recognise')
%subplot(1,2,2),plot(Eval),title('Eigenvalue');
end %if k
figure;plot(res);
plot(res);
ylabel('Level of reconition");
xlabel("Num of test Image');

title('Recognition Rate','FontSize',12);

% END
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