Lab Manual 09 G1

IMAGE ENHANCEMENT USING
FREQUENCY DOMAIN
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Fuy=-—>" f(x)e > for u=01234,

e!’ =cos@ + jsind

F(u)= Mf f (x)[cos(272ux/M )— jsin(2zux/M )|
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Apply DFT F(u) =ﬁZ f (x)e T2 for U=01234....
x=0

We get

F(0) = E(f (X)e—jZﬂ(O)(O)/4 4 f (X)e—J’Zﬂ(O)(l)/4 4 f (X)e—jZﬂ(O)(Z)/4 4 f (X)e_jZ”(O)(B)/4)
4

F (0) = 4.0000



F(l)=%(f(X)e"’2” ‘4 f(X)e IOy f (x)e 12UV L £ (x)e 12 0E)4)
F(1) =-1.2500-0.2500i
F(2)=— (f(X)e 1272004 . £ (x)e IZr @4 4 £ (x)e 127N o £ (x)eI27NE)4)
F (2) =0.5000

F(3)=%(f(X)ej2” Y1 f(X)e R0 L £ (x)e 12D 4 £ (x)e 12 OE)1)

F(3) =—-1.2500 + 0.25001



F(u) =[4.0000 -1.2500-0.2500i 0.5000+0.0000i -1.2500+ 0.2500i]

Real Part R(u) =[4.0000 -1.2500 0.5000 -1.2500]

Imaginary Part |(u) =[0.0000 -0.2500 0.0000 0.2500]
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F(u) = |F (u)le e

Magnitude Spectrum of Fourier Transform

F)=y(RW) +( W)

Phase Spectrum of Fourier Transform

_ tan-t 1W)
¢(u) = tan {R(u)}
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0x by . for u=01234,.......
F(U’V):izz f(x’ y)e_JZ”(XU/M"‘W/M)
M x=0 y=0 fOI’ V= 0,1,2,3,4, .......

F(u,v) =|F(u,v)le "

Magnitude Spectrum of Fourier Transform

1Iu LIl [\ 1 1 1 IT R ATLIVINWVITNTI

IF(u,v)|= \/(R(u,v))z +(1(u,v)y

Phase Spectrum of Fourier Transform

A(U,V) = tan{

| (u,v)
R(u,v)
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f (X, y) — ZZ F(u,v)ejZﬂ(ux/Mwy/M)

u=0 v=0

for x=01234,
for y=01234
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Filtering in the frequency domain 1s straightforward. It consists of the fol-
lowing steps:

L, Multiply the input image by {~1}**7 to center the transform, as indizated

inEq. (4.2-21).

1, Compute F{u, v}, the DFT of the image from (1),

5 Multiply Fiu, v} by a filter fonction H(w, v).

4. Compute the inverse DET of the result in (3).

§. Obtam the real part of the resultin (4).

6, Multiply the result in {3} by (-1,



fft2

ITft2
fftshift

real

abs

colormap

Imshow



© i N A Ay

Take sample images and Calculate FFT2.

Calculate Magnitude or Spectrum of Fourier and display.
Calculate Phase Spectrum and display.

Calculate the Inverse FFT?2and display.

Observe the Changes



© i N A Ay

Take the sample image of cameraman.tif

Calculate the FFT2, Magnitude Spectrum and Phase.
Keep the magnitude same and Change the Phase to zero.
Calculate the inverse fft2.

Note the Changes in image.



© i N A Ay

Take the sample image of cameraman.tif

Calculate the DFT, Magnitude Spectrum and Phase.
Keep the phase same and Change the magnitude unity.
Reverse back to the spatial using Inverse DFT.

Note the Changes in image.
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Take sample images

Take another sample.

Calculate Magnitude or Phase Spectrum of Fourier.
Swap the Phase value

Reverse back to the images using Inverse DFT.

Observe the Changes
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Take sample images

Take the any smoothing Filter
Calculate fft2 of both.

Multiple the corresponding values both.
Calculate the inverse fft2 of resultant.

Observe the Changes
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Take sample images

Take the any Sharpening Filter
Calculate fft2 of both.

Multiple the corresponding values both.
Calculate the inverse fft2 of resultant.

Observe the Changes



Im = zeros(512, 512);
im((256-64):(256+64),(256-64):(256+64)) = 1;

Calculate fft2 of image.
Auto correlate the result.

Calculate the inverse fft2 of resultant.

g S

Observe the Changes



