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Exercise 1 (Discrete Convolution). A discrete image of size ny x ng is a family

u = (u(il,ig))(h@)el € RMxn2

where I = {1,...,n1} x {1,...,n2}. The discrete convolution u *v € R"*"2 of two images
u € R™*"2 gnd v € R™ %2 ig defined by
mi ma
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Here mq, my are assumed to be odd numbers, and .
(a) Ilustrate the definition of the discrete convolution (for simplicity take ny = mg = 1).

(b) Is the discrete convolution as defined in (1) symmetric, associative, and/or distributive
(with respect to addition)?

(c) Write a Matlab function conv_same(u,v) that computes the discrete convolution as
defined in (1).
(d) Test the function conv_same (u,v) with
u = double(imread(’lenab512.bmp’)) and v = [-1;0;1].

Exercise 2 (Gauss Filter). A basic method for denoising an image u is to compute the
discrete convolution with the Gaussian kernel k. ,, € R™*™,

kom(J1,J2) = exp <— (1 —( )/2) 2(]2 ( )/2)
o\ 2T 2%
Write a Matlab function

filt_gauss(u,sig,m)
that convolves an image u with the Gaussian kernel.

Exercise 3 (Edge Detection). One widely used method for edge detection is to appyl the
Sobel operator:

G:uwr \/(u*Gm)Q—i—(u*Gy)Q,

where
-1 0 1 -1 -2 -1
G, = -2 0 2 1, Gy:= 0 0 0
-1 0 1 1 2 1

Write a Matlab function
edge_sobel (u)

that applies the Sobel operator to an image u. Test edge_sobel (u) with
u = double(imread(’lena512.bmp’)).

> R for (jl,jz) S {1,...



