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ABSTRACT

This  project proposes the design of face recognition scheme. In this project, we use the
concept of Image Processing in order to accomplish the algorithm. There are basically 2 significant parts

in this algorithm which are the classification of the image and recognition of the image.
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Skin Color Segmentation and Morphological

Clear all
I = image_input
S = size(I);

R = S(1,1);
Cc =5(1,2);
YCC = rgb2ycbcr (I);
YCC = im2double (YCC) ;
Y = YCC(:,:,1);
Cb = YCC(:,:,2);
Cr = YCC(:,:,3);
Y = Y*255;
Cb = (Cb*255)-127;
Cr = (Cr*255)-127;
for y = 1:1:R

for x = 1:1:C

if Y(y,x) > 128
Cl = (=2) + ((256-Y(y,x))/16);
C2 = 20 - ((256-Y(y,x))/16);

C¥#6;
T4y = -8;
else
Cl —==67
C2 = 12}
G337 =2 X (y,x)32) ;
C4 = (-16) + (Y(y,x)/16);

end
if Cr(y,x) >= (-2)*(Cb(y,x)+24)

if Criy,x) 5= - (Ch (yix)+17)

if Cr{y,x) >= (-4)*(Cb(y,x)+32)
if Cr(y,x) >= 2.5%(Cb(y,x)+Cl)
b GRS ERes
if Cr(y,x) >= 0.5*(C4-Cb(y,x))
if Ccr(y,x) <= (220-Cb(y,x))/6
if Cr(y,x) <= ((C2-Cb(y,x))*4)/3

else
VI = 0;
Cb(y,x) = 0;
Cr(y,x) =0;
end
else
Y(YIX) = O,'
Cb(y,x) = 0;
CL @™ = 0;
end
else
Y(YIX) = 0,'
Cb(y,x) = 0;
Cr(y,x) = 0;
end
else
Y(y,x) = 0;
Cb(y,x) = 0;
Cr(y,x) = 0;
end
else
Y(YIX) = 0;
Cb(y.,x) = 0;
Cr(y,x) = 0;



end
else

Y(y,x)

Cb (y, %)

Cr(y,x)
end

nonon
o O O

else
Y (y,x)
Cb(y,x)
Cr(y,x)
end
else
Y(y,x)
Cb (y, x)
Cr(y,x)
end
end
end
Y

nonon
o o o
~ o~ =

nwonon
O OO

Y/255;

cb (Cb+127) /255;

Cr (Cr+127) /255;

yce = YCC;

yecc(:,:, 1) 4=54Y;
ycc(:,:,2) = Cb;
yec(:,:, @) = Cr;

I1 = ycbcr2rgb (ycc);
figure, imshow (I)

$figurd, pleis (B ALLT\(V/ Y %) BO5R . S b\ )
$xlabel ('R")

$ylabel ('G")

$Zlabel ('B")

$grid on

$figure, imshow (YCC)
$figure, imshow (ycc)
$figure, imshow (I1)
$figure \plo®BXNI1 (:,C00) Md (5x32) , TH( O3 ) /4 . 'Q
$xlabel ('R')

$ylabel ('G')

$Zlabel ('B")

$grid on

clear C

clear C1

clear C2

clear C3

clear C4

clear Cb

clear Cr

clear R

clear S

clear Y

clear YCC

clear x

clear y

clear ycc

P E ISP I F I E T T T T T T E I ITIIIIIILILLY
$BWr = I1(:,:,1);

BWr = rgb2gray(Il);

BW1l = im2bw (BWr) ;

SE1 = strel('disk',10,8);
SE2 = strel('disk', 10, 8);

1



Hl = imdilate (BWr, SE1);
H2 = imfill (H1, 'holes"') ;
H3 = imerode (H2,SE2) ;

BW2 = im2bw(H3,0.1);
$figure, imshow (BWr)
$figure, imshow (BW1)
$figure, imshow (H1)
$figure, imshow (H2)
$figure, imshow (H3)
$figure, imshow (BW2)

$I2r = I(:,:,1);
$I2g = I(:,:,2);
$I2b = I(:,:,3);

BW2 = im2double (BW2) ;
I2 = im2double(I) ;

$I2g = im2double(I2g) ;
$I2b = im2double (I2b) ;

I2(:,:,1) = I2(:,:,1).*BW2;
I2(:,:,2) = I2(:,:,2).*¥BW2;
I2(:,:,3) = I2(:,:,3).*BW2;
$I3 = I;

$I3 = im2double (I3);
$I3(:,:,1) & &2r;
$I3(:,:,2) = I2g;
$I3(:,:,3) = I2b;

I3 im2uint8 (I2) ;
figure, imshow(I3)
I4 = rgb2gray(I13);
I5 = im2bw(I3) ;
$figure, imshow (I4)
figure, imshow (1I5)
clear BW1
clear BW2
clear BWr
clear H1
clear H2
clear H3
clear I
clear I1
clear I2b
clear I2g
clear I2r
clear I3
clear SE1
clear SE2
IR R R R R AR AR R R R R R R R et R A A R R R R R Rt
TP T T T TSI TLLS%%%%
I = I4;
clear I4
S O E T E TP TP T ILLTEE%%S
R AR AR AR AR R R R R R LR R R e A

Gabor

clear all

TETETETET555%%
al = 1/4;

a2 = Uh/Ul;

a = a2”ail;

FEETTTTVIITES



for b = 1:1:5

bl = m(b);

b2 = a”bil;

b3 = b2*Ul;

W(b) = b3;

b4 = sqrt (2*(log(2)));
bs = (a+l)*b4;

b6 = a-1;

b7 = 2*pi*b3*be;

b8 = b5/b7;

SDx (b) = b8;

b9 = (Uh*2)/ (2% (log(2))) ;
b10 = 2%pi*b8;

b1l = (1/b10)*2;

b12 = sqrt (b9-b11) ;
b13 = pi/(2*6);

bl4 = tan(bl3);

b1s = 2*pi*bl4*bl2;
blé6 = 1/bls5;

SDy (b) = blé;

end

FETLTTLTTTEETITITTVEY

for ¢ = 1:1ly@

cl =gndc) ;
c2 = (cl*pi)/6;
o(c) g=fc2;
end
R R R
n = 1;
for mm = 1:1:5
bl = m(mm) ;
b2 = (=1)+%bl;
cl = a®b2;

c2 = SDx (mm) ;
c3 = SDy (mm) ;

c4 = W(mm) ;
for nn = 1:1:6
e\ =" & (nn) ;
for yy = 1:1:60

al = y(yy):

fOr XX 2p1:1:E0
atVeox (xx);
b3 = cos(c5) ;
b4 = sin(c5);
b5 = a2*b3;
b6 = al*b4;
c6 = b5+b6;
X = rl*cé;
b7 = (-1) *a2*b4;
b8 = al*b3;
b9 = b7+b8;
Y = cl*b9;
el = 2*pi*c2*c3;
gl = 1/el;
e2 = (X/c2)"2;
e3 = (Y/c3)"2;
e4 = e2+e3;
e5 = (-1) *0.5%e4;
g2 = exp(e5);
e6 = 2*pi*ca*X;
g3 = exp(i*e6);



g4 = gl*g2+*g3;

g5 = cl*g4;
g(yy,xx) = g5;
end
end”
G(:,:,n) = g;
n = n+1l;

end
end
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Convolution

for n = 1:1:30

h = SW G W(:,:,n);
a0 = conj (h);

al = imfilter(I,h);
a2 = im2double(al);
a3 = abs (a2);
CW(:,:,n) = a3;
disp(n
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Mean and Standard Deviation

disp ('MEAN")
for n = 1:1:a4
bl = a0{:, :,n);
b2 = 0
foy y =10 Ja2
for x = 1:1:a3

b3 = bl(y,x);
b2 = b2+b3;
end
end
b3 = a2*a3;
b4 = b2/b3;
MEAN (n) = b4;
disp (n)
end
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disp ('SD")
for n = 1:1:a4
bl = a0(:,:,n);
b2 = MEAN (n);
b3 = 0;

for y = 1:1:a2
for x = 1:1:a3

b4a = bl(y,x);
b5 = b4-b2;
b6 = b5"2;
b3 = b3+b6;
end

end

b7 = sqrt(b3);

b8 = a2*a3;

b9 = b7/bs8;

SD(n) = b9;



disp (n)
end
clear CW
clear ao
clear al
clear a2
clear a3
clear a4
clear n
clear x
clear y
clear bl
clear b2
clear b3
clear b4
clear bs
clear b6
clear b7
clear b8
clear b9
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Similarity Measurement

for n = 1:1:30
el al(n);
c2 =/bl(n);
c3 FciBlc2

1]

c4 = c372;
dl = a2(n);
d2 = b2y(n);
d3 = di-d2;
da = d3%2;

el = c4+d4;

e2 = sqgrt(el);

e3 3 e34el;
end
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Similarity Matching

S1 = size(Rd);

S2 = S1(1);

S3 = 81(2);

S4 = S1(3);

c6 = 03

for k = 1:1:54
al = Kbz, 2Ky
bl = B(:,:,k);
a4 = 0;
b4 0;
c2 = 0;

for y = 1:1:82
for x = 1:1:S3
a2 = al(y,x);
a3 = a2”2;
a4 = ad4+a3;
b2 = bl(y,x);
b3 = b272;



b4 = b4+b3;
cl = a2*b2;
c2 = c2+cl;
end
end )
c3 = ad*b4;
c4 = sqgrt(c3);
if c4 == 0
c5 = 0;
else
c5 = c2/c4;
end

SM1(k) = c5;
c6 = c6+cC5;

end
c7 = c6/S4;
SM = ¢7
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$clear A
clear B
clear S1
clear S2
clear S3
clear S4
clear al
clear a2
clear a3
clear a3
clear a4
clear bl
clear b2
clear b3
clear b4
clear cl
clear c2
clear c3
clear c4
clear c5
clear cé6
clear c7
clear k
clear x
clear y
clear SM1
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