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By careful examination, we see that:
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Example 1.1 A linear operator is such that it replaces the value of each pixel by the
average of its four nearest neighbours. Assume the image is repeated in all directions.
Apply this operator O to a 3 x 3 image. Find the transformation matrix corresponding

to O.
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By careful examination, we see that

[0 1/4 1/4
1/4 0 1/4
1/4 1/4 0
/4 0 0
0 1/4 0
0 0

/4 0 0
0 1/4 0)
Ko 0 1/4/\0

\,Jl/\o\'\ \s 'R(Z-, 3, ?‘") ?
PO e s 7

/%(2/3/lll) :O
bl vy =




j((\ll) jIL‘I“
Example 1.2 Consider an image transformation on a 2 x 2 image. Suppose the matrix ¢ /
representation of the image transformation is given by: ) ,B\ (1 5 \/ B ‘X
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Prove that the image transformation is separable. Find g, and g, such that:

h(z,a,y,B) = gi(z, a)ga(y, B).
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Example 1.3 Suppose H € M4 is applied to a 2 x 2 image. Let

Is H shift-invariant?
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Properties of shift-invariant/separable image transformation

Definition: (Circulant matrix) (=
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