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Wl phas 0))9T CUy B =

N=8;
F=zeros (N,N) ;
for n=1:N
for k=1:N
F(n,k)=exp (-j*2* (pi/N) * (n-1) * (k-1)) ;

end

end

A=cell (N,N) ;

for u=1l:N
for v=1:N

A{u,v}=(F(:,u)*F(v,:));

end

end
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f=zeros (128,128) ;
£(:,60:70)=1;
imshow(f,[ ]), ,title('Original');

= ££ft2(f) ;
S2=1log(l+abs (F)) ;
figure;imshow(S2,[ ]) ;title('Log of Abs of F');
Fc=fftshift (F);
figure;imshow (log(l+abs(Fc)),[ ]) ,title('Log of Abs
shifted version') ;
Phase=atan2 (imag (F) ,real (F)) ; Recanstrusted
figure;imshow (Phase,[ ]) ,title('Phase Angle');
f2=real (ifft2 (F)) ;

Log af Abs of B 4 g of Abs of shifted version




f=zeros (128,128) ;
£(60:70,:)=1;
imshow(f,[ ]),title('Original’);
F = fft2(f) ;

S2=log(l+abs(F)) ; Reconstructed
figure;imshow(S2,[ ]) ;title('Log of Abs of F');
Fc=fftshift (F) ;

figure;imshow (log(l+abs(Fc)),[ ]) ,title('Log of
Abs of shifted version');

f2=real (ifft2 (F)) ;

figure;imshow (£f2,[ ]) ;title('Reconstructed’') ;

Criginal . )
_ Log of Abs of F
: Log of Abs of shifted.version
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f=zeros (128,128) ;

£(58:68,58:68)=1;

imshow(f,[ ]),title('Original');
= ££ft2(f) ;

S2=log(l+abs(F)) ;

figure;imshow(S2,[ ]) ,title('Log of Abs of F');
Fc=fftshift (F);

figure;imshow (log(l+abs(Fc)),[ ]) ,title('Log of Abs of
shifted version');

f2=real (ifft2 (F)) ;

figure;imshow (f2,[ ]) ;title('Reconstructed’')

Ciriginal
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f = imread('lena.gif');

imshow(f,[ ]),title('Original’);

F = £fft2(f);

S2=log(l+abs(F)) ;

figure;imshow (S2,[ 1)

title('Log of Abs of F');
Fc=fftshift (F) ;

figure;imshow (log(l+abs(Fc)),[ 1)
title('Log of Abs of shifted version');
f2=real (ifft2 (F)) ;

figure;imshow(f2,[ ]) ,title('Reconstructed’)

o)A i) oslaiwl b Josa3 (so)lsdl

Original
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Log of Abs of F Log of Abs of shifted version

Reconstructed
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f = imread('lena.gif');
imshow(f,[ ]) ,title('Original’);
F = fft2(f) ;

S2=1log(l+abs (F)) ;
figure;imshow(S2,[ ]) ;title('Log of Abs of F');
Fc=fftshift (F) ;

figure;imshow (log(l+abs(Fc)),[ ]) ,title('Log of
Abs of shifted version');
Phase=atan2 (imag (F) ,real (F)) ;

figure;imshow (Phase,[ ]) ,title('Phase Angle');
f2=real (ifft2 (F)) ;

Reconstructed



f = imread('lena.gif');

figure,imshow(f, [ ]) ;title('Original');
= £ft2(£f);

Fc=fftshift (F) ;

mask=zeros (size (F)) ;

MskWd=floor (size (F,1)*0.1/2) ;

mask (size(F,1l) /2-MskWd:size (F,1) /2+MskWd, size (F,2)/2-
MskWd:size (F,2) /2+MskWd)=1;

figure,imshow(mask,[ ]) ,title('mask');

figure,imshow (real (1fft2 (fftshift (mask) .*F)),[]) ,title('Compre
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mask
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Compressed Image




f = imread('lena.gif');
F = ££ft2 (f) ;
mask=zeros (size (F)) ;
for k=1:2:floor(size(F,1)/2)
MskWd=k;
mask (size(F,1) /2-MskWd:size (F,1) /2+MskWd,size (F,2)/2-
MskWd:size (F,2) /2+MskWd)=1;

subplot (121) ,imshow (mask) ,title (num2str (k*2)) ;
subplot (122) ,imshow (real (ifft2 (fftshift (mask) .*F)),[])
pause

end
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f=zeros (128,128) ;

f(64:end, :)=255;

figure,imshow(f,[ ]),title('Original’);
F=fft2 (£f) ;

sig=5;

H=1pfilter ('gaussian',128,128,siqg)
figure,imshow(H,[ ]),title('LPF"');

figure,imshow (fftshift (H) , [

]) ,title('centered LPF') ;

G=H.*F;

g=real (ifft2(G)) ;

figure,imshow(g,[ ]),title('Filtered’)
figure,imagesc(g(1:15,:));

Jriginal LPF
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Mo gl -—

f(m,n) 0<m<M -1 0<n<N -1

f,(m,n)=
0 M<m<M,;, N<=<n<N,

h(m,n) 0<mM<A-1 0<n<B-1
h.(m,n) =
0 A<m<M,, B<n<N,
M,=M +A-1 N,=N+B-1
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(c..sls)) yo1o oljdl =—

f(m,n) 0<m<M -1 0<n<N -1
f,(m,n) =
0 M<m<M;, N<n<N,
M x N
h AxB
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(c..sls)) yo1o oljdl =—

' h(m,n) 0<m<A-1 0<n<B-1
h,(m,n) =
0 A<ms<M, B<n<N,
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M x N
h AxB
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Oni5)8 (52)0a 1> WYY sawlas =—
f (m,n)*h(m,n) ={f.(m,n) ®h,(m,n)}

:ZZfe(k,l)he(m—k,n—l)< L5 F (u,v).H, (u,v)

k=0 1=0

It X (@) =Fx(n)},  H(w)=F{h(n)}
y(n) = i x()h(n-1) = x(n)*h(n)

F{y(n)}= Zx(k)h(n K)}= Z[Z x(k)h(n-k)e " n-k

o0

Z Z x(k)h(m)e "™ = X (0)H (o)
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f (m,n)*h(m,n) ={f.(m,n) ®h,(m,n)}

:ZZfe(k,l)he(m—k,n—l)< L5 F (u,v).H,(u,v)

k=0 1=0

f.(m,n)*h (m,n)«="—>F @Uuyv)H, U,y)

fo(m,n)h, (m,n)«———{F (uyv)*H, Uuyv)}
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f=zeros (128,128) ;
f(64:end, :)=255;
PQ=paddedsize (size(f)) ;
F=f£ft2 (£,PQ(1) ,PQ(2)) ;
sig=5;

H=1pfilter ('gaussian' ,PQ(1l) ,PQ(2) ,2*siqg) ;
G=H. *F;

g=real (1fft2(G)) ;

figure,imshow(g,[ ]),title('Filtered')

Full Padded result Filtered

P03 J0jls)



(...ws1s))J0s

peridic signall




O350 (saisls )y ¥s Jlacl =—

Frequency domain filtering operation
Filter
Fourier
—— > function
transform H(u,v) ‘
F(u,v) H(u,v)F(u,v)
Pre-
processing

f(x,y)
Input
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Images taken from Gonzalez & Woods, Digital Image Processing (2002)

Low Pass Filter
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Padded Lowpass Filter in
the Spatial domain

Result of filtering with padding
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image. (¢) Filter radial cross section.

Hu, v)

]

—= 1

D u, v)

FIGURE 4.10 (a) Perspective plot of an ideal lowpass filter transfer function. (b) Filter displaved as an
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Ideal filter TBM\ A6 Jlac)

f = imread('cameraman.tif') ;
PQ=paddedsize (size (f)) ;

F=fft2 (£,PQ(1l) ,PQ(2)) ;

sig=50;

H=lpfilter('ideal',PQ(1l) ,PQ(2),siqg) ;
imshow (fftshift(H) ,[ 1)

G=H. *F;

g=real (i1fft2(G)) ;
g=g(l:size(f,1),1:size(f,2));
figure;
imshow(g,[ 1)’
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(a) Perspective plot of a GLPF transfer function. (b) Filter displaved as an image. (¢) Filter
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f = imread('cameraman.tif');
imshow (£, [ 1)

PQ=paddedsize (size(f)) ;
F=fft2 (£,PQ(1l) ,PQ(2)) ;
sig=50;

H=1lpfilter ('gaussian',PQ(1l) ,PQ(2) ,siqg);
figure;

imshow (fftshift(H) ,[ 1),

G=H. *F;

g=real (1fft2(G)) ;
g=g(l:size(f,1) ,1:size(f,2));

figure;
imshow (g, [ 1)’







Images taken from Gonzalez & Woods, Digital Image Processing (2002) -
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(a) Sample text of programs were written using programs were written using
ﬂ:’::tirﬁ:::i‘:}ﬁ:”” only two digits rather than only two digits rather than
characters in four to define the applicable four to define the applicable
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Images taken from Gonzalez & Woods, Digital Image Processing (2002)

ab ¢ :, &
(a) Original image (1028 X 732 pixels). (b} Result of filtering with a GLPF with D, = 100, >

(c) Result of filtering with a GLPF with D, = 5. Note reduction in skin fine lines in the magnified sections

aof (b) and (c).
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Images taken from Gonzalez & Woods, Digital Image Processing (2002)

(a) Image showing prominent scan lines. (b) Result of using a GLPF with D, = 30. (¢) Result

of using a GLPF with D, = 10. (Original image courtesy of NOAA.)
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Hiah Pass Filter

f = imread('cameraman.tif');
imshow (£, [1) ;

PQ=paddedsize (size(f)) ;
F=fft2 (£,PQ(1) ,PQ(2)) ;
sig=50;
H=1lpfilter ('ideal' ,PQ(1l) ,PQ(2),siqg);
Hh=1-H;

figure;

imshow (fftshift (Hh), []) ;
G=Hh. *F;

g=real (1fft2(G)) ;

g=g(l:size(f,1),1l:size(f,2));
Figure;imshow (g, []);
Figure;imshow (abs(g),[]) ;
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Hiah Pass Filter

f = imread('cameraman.tif');
imshow (£, []) ;

PQ=paddedsize (size(£f)) ;
F=f£ft2 (£,PQ(1) ,PQ(2)) ;
sig=50;

H=1lpfilter ('gaussian',PQ(1l) ,PQ(2),siqg) ;
Hh=1-H;

figure;

imshow (fftshift (Hh), []) ;
G=Hh. *F;

g=real (i1fft2 (G)) ;

g=g(l:size(f,1) ,1:size(£f,2));
Figure;imshow(g, []) ;
Figure;imshow (abs(g), [




\)).7)

STSGEENY)



“WAN (¥ as)gT Qs Q=

clear all,clc;

f = imread('cameraman.tif');
imshow (£, [ 1) ;

h=fspecial ('socbel')';
PQ=paddedsize (size(£f)) ;
F=fft2 (£,PQ(1) ,PQ(2)) ;
Hl=freqz2 (h,PQ (1) ,PQ(2)) ;
H=fftshift (Hl) ;
figure;imshow (abs (H1) ,[ 1)
figure;imshow(abs (H) ,[ 1)
G=H.*F;

g=real (ifft2(G)) ;
g=g(l:size(f,1),1:size(f,2));
figure;imshow(g,[ 1);
figure;imshow(abs(g),[ 1)
gs=imfilter (double (f) ,h);
Figure;imshow(gs,[ 1);
Figure;imshow (abs(gs),[ 1);
d=abs (gs-qg) ;

max(d(:))
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