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By careful examination, we see that:
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Properties of shift-invariant/separable image transformation
Definition: (Circulant matrix)
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Definition:(Block circulant)

Theorem: 
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Image decomposition

f f = A g B ( f  and g are  images ; A  and B are matrices ) ( All f
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Image decomposition

Image decomposition based on Singular Value Decomposition (SVD)
Definition: (SVD)

Theorem:
Proof:
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Theorem: ( Existence of SVD)
Proof:

Remark:

Every mxn image has  a SVD
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How to compute SVD
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Image decomposition by SVD:

•
. Note that g=U¥kVT=
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Viv ! is  called the eigen - image of g under SVD

. elementary images

• For Nx N image ,
the required storage  is .
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