Mathematics of Image Processing
Matlab Session #2

Due: Monday September 30

1. Images

1. Type in all the commands below and figure out what is going on. I'll go
over some of this in class if necessary.

load clown
who

size(X)

size (map)
map
imshow (X ,map)

if you have not installed the Image Processing Toolbox replace the
command imshow (X,map) by the two commands imagesc(X), colormap(map)
or image(X), colormap(map)

2. Find the maximum and minimum colors ( i.e. color index) in the clown.
What Matlab commands did you use?

3. Typein the command imshow (X+55,map) or image(x+55),colormap (map) .
What happens and why?



4. Work with sub-images (sub-matrices) to show exactly the clowns’s nose.
Write down the matlab commands.

5. What commands do you need to show the clown upside down?

6. Fiddle with the color map gray to get the monochrome negative of the
clown. Write down the Matlab commands.

2. Edge Detection

7. Type in the commands and explain what is happening

load clown
Y=X(:,[2:320,1])
imshow (abs (Y-X), [1)

or

load clown
Y=X(:,[2:320,1])
imagesc(abs(Y-X)), colormap(gray)



8. Type in the commands and explain what is going on when you vary eps.

load clown
Y=X(:,[2:320,1]);

Z = abs(X-Y);
M = max(Z(:));
eps = 0.5;

Z(£ind(Z < eps*M)) = 0;
imshow(Z, [1);

3. Energy, Noise and Distortion

9. Write out a script to compute the energy of an m x n image X where energy
2
= IXI° Suggestion: first flatten X viaY = X(:).

mn °

10. Now add some noise ¥ = X + €N, where X is some image. The noise
image N (N=2xrand(m,n)-1) has its entries uniformly distributed between
—1 and 1, and the parameter e.measures the strength of the noise. Compute
the maximum distortion (see notes) you can allow and still have reasonable
fidelity. Use a grayscale for showing the image.
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