Image Processing and Analysis Il

Materials extracted from Gonzalez & Wood
and Castleman



Image Preprocessing — Fourier Filtering |

2D Fourier Transform

F(u,v) = j j f(X,y)exp[—27(ux + vy)]dxdy
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Power Spectrum

P(u,v) = \F(u,v)\2
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Image Preprocessing — Fourier Filtering Il
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Image Segmentation —
Global Threshold, Optimal Threshold

. 1 1f O(,))>T
Simple global threshold: N(, J) = 0 if O, j)<T

Optimal thresholding







Image Segmentation — Edge Detection Il

Gradient at each point (x,y) of an image

Ft
Vi = {GX} = g Magnitude VT = mag(Vf) = (G +Gj)1/2 = ‘GX‘ +‘Gy‘
G
y 5 Direction o« = tan~ ( )

Sobel Implementation
G, =(z,+2z5+25) (2, + 22, +2,) G, =(z, +223+24) — (2, + 22, + 2;)

7, 7, 7 1 0 1 -1 -2 -1
L, Ls ZLg Gx -2 0 2 ey 0 0 O
|47 Ly Lo -1 0 1 1 2 1

Laplacian at each point (Xx,y) of an image

2 2
Vet :2)(]; + 9 Z =4z, —(2,+ 2, + 24+ Z;)




Image Segmentation — Edge Detection Il

GXx




Image Segmentation —
Boundary based Threshold and Region Filling

(1) Identify region based on first finding the boundaries:

0 if Vf <T Creates a 3 level image based on
s(x,y)=<+ if Vf >TandV°f >0 gradient and Laplacian operators.
_ if Vf >Tand V2f <0 Boundaries at transition of (-,+) and (+,-)

(2) Edge Linking

After boundary pixels are identified. Due to noise,
a linking procedure is often needed. Linking can be accomplished
by closing operation or regional growing algorithms (discussed later)
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