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Frequency domain hllering operation

. Filter [nverse
- t l.rlll;l:{}: rTm - funciion = Fourier
o Him. v) iransiorm

\Yi
L
- . 2 Fin, v Fin. viFin 1) 4 _
lf’j Pre- 3 ¢ pos-
Processing 1 processing

¥
L

U \/

Fix. ¥} gl X, ¥)

Inpui Enhanced

image imaEpe

sAlibatoie Ay oy 598 Jygad (gaalad

M = 1000;
f = zeros(l, M);
i = 40;

f(M/2-1:M/2+1) = 1;
Subplot(3,2,1),plot(f);

F = fft(f);
Subplot(3,2,3),plot (F);
Subplot(3,2,4),plot(abs(F));
Fc = fftshift (F);

rFc = real (Fc
iFc = imag (Fc
Subplot(3,2,5
Subplot(3,2,6
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,plot (abs (Fc));
,plot (atan (iFc./rFc));
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f1l = zeros(500,500);
£1(240:260,230:270) = 1;
subplot(2,2,1) ;imshow (f1, []);
F = £fft2(£f1);

S = abs (F);

subplot(2,2,2);

imshow (S, []);

Fc = fftshift (F);

S1 = abs (Fc);

subplot(2,2,3); imshow(S1l,[1]):
S2 = log(1+S1);

subplot (2,2,4) ;imshow (S2, []);
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Img=imread ('img.jpg');
Img=rgb2gray (Img) ;
Img=im2double (Img) ;

F = fft2(Img);
imshow (abs (F), []1);
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Fc=fftshift (F);
imshow (abs (Fc), []) ;
figure, imshow(log(l+abs(Fc)),[]);
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F=ifftshift(Fc);

f=ifft2(F);
imshow(f)
1A Jlaall B 5 ) gl grad i
:dIpfilter padddall el cladi e -1
H = Ipfilter(type, M, N, DO, n) JS&I (e Ul (58
Aype i L (PR e e gl £ gd 238 Cus
JILPF (AUl (mddiall el = e (1
Type :'ideal’

Ideal lowpass filter with cutoff frequency DO. n need
not be supplied. DO must be positive.
: BLPF Uaddiall ppaill &g il e (2

Type : ' btw'
Butterworth lowpass filter of order n, and cutoff
DO. The default value for n is 1. DO must be
positive.
: GLPF (aisiall yyaill o e i yall (3

Type : 'gaussian’
Gaussian lowpass filter with cutoff (standard
deviation) DO. n need not be supplied. DO must be
positive.
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[M N]=size (img);

H= 1pfilter('ideal',M,N,50);

imshow(fftshift(H),[ 1)
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g=dftfilt (£, H)
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Imshow(Q);
:hpfilter a&ijall el Cladi jo -2
Ipfilter Ladaiall y il il jo adli ol yial jl iy 41 ) 12a
H = hpfilter(type, M, N, DO, n )
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Ipfilter:

function [H D]=lpfilter (type,M,N,DO,n)
[U V]=dftuv (M, N) ;
D=sqgrt (U."2+V."2);
switch type
case'ideal'
H=double (D<=DO0) ;
case'btw'
if nargin==
n=1;
end
H=1./(1+(D./D0) ."(2*n)) ;
case'gaussian'
H=exp (- (D."2) ./ (2*(D0"2)));
otherwise
error ("unknown filter type')
end

dftuv

function [U V]=dftuv (M,N)
u=0: (M-1);
v=0: (N-1);
idx=find(
u(idx)=u (i
idy= flnd(v>M/2)
v (idy)=v (idy)-N
[V Ul=meshgrid(v,u);

u>M/2
l

dftfilt

function g=dftfilt (f, H)
F=fft2(f,size(H,1),size(H,2));
g=real (1fft2 (H.*F));
g=g(l:size(f,1),1l:size(f,2));
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hpfilt
function [ H , D ] = hpfilter(type, M, N, DO, n )

5 Generate highpass £ i 1 t e r
if nargin ==

n=1;

end

[H,D] = lpfilter(type, M , N , DO, n);
H=1- H;
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