Lecture 20

Find directional gradients of 2-D images (cont'd)

>> | = imread('Fig0342(a)(contact_lens_original).tif');
>> [Gx, Gy] = imgradientxy(l, 'sobel');
>>[Gmag, Gdir] = imgradient(l);

>> Gdir(729, 794) >> Gx(729, 794) >> Gy(729, 794)
ans = ans = ans =
-39.2052 445 363
Gy
'\T:'_’" 9 = - aten (%) >> -atan(Gy(729, 794)/Gx(729, 794))*180/pi
f X
G)’ R ans =

3 -39.2052

Filtering in the Frequency Domain

http://www.ece.uah.edu/~dwpan/course/ee604/slides/Filtering%20in%20the%
20Frequency%20Domain.pdf

Fourier Transform
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Discrete Fourier Transform (DFT)
m = ,g}f"e -j 2emn/M m = 0, l, 2. M- 1 dllﬁrh( ',mage (,D):
M—1 ‘ DFT
Fu) = D f(x)e7/m™/™ = 0,1,2,...,M—1 foo — FAu
x=0
£l = F&./-\(u +(—sz) r 2mkmx
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f(x) = f(x+ kM)
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fft

Fast Fourier transform >> fft(f)

F() 0 F@) FG)
>>f=[1244]; ans = v[ v & v
>> f 11.0000)+ 0.0000i -3.0000 + 2.0000i -1.0000 + 0.0000i -3.0000 - 2.0000i
f=

1 2 4 4
(O N FO) = S = [fO) + 1)+ fQ) + f®)] =1+2+4+a=11
fo) oy fo fo 0
F(1) = X f(x)er2mhue

x=0

=16’ + 27 + eI + 4732 = —3 4 2

Iper : fO = S Fuermo

1{0

-—-EF(u) ~-[11—3+2;-1~3 2j] = [4]=1
u=0

>> F = fft(f);
>> ifft(F)

ans =
1 2 4 4
-

(x, y)e ]ZN(M +Ty)

x

M-

2-D DFT and its Properties A= Z
1

M_

Fxy) =

"ME‘EMZ

Z F(u, v)ejzn )
Periodicity

F(u,v) = F(u + kyM,v) = Fu,v + koN) = F(u + kyM, v + koN)
flx,y) =fx + kM, y) = f(x,y + koN) = f(x + k\M, y + kN)
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