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A model of image degradation/ restoration process
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As Fig. 5.1 shows, the degradation process is modeled in this chapler as a degrada-
tion function thal, together with an additive noise lerm, operales on an inpul
image f(x, y) lo produce a degraded image g(x, y). Given g(x, y), some knowl-
edge aboul the degradation function H, and some knowledge about the addi-
live noisc lerm y(x, y), the objective of resloration is 0 oblain an cstimale
f(x, y) of the original image. We wanl the estimale o be as close as possible to the
original input image and, in general, the more we know about H and », the closer

J(x, y) will be to f(x, y). The restoration approach used throughout most of
Lhis chapler is based on various types of image restoration fillers.
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It is shown in Scction 5.5 that if H is a lincar, position-invariant process, ST
then the degraded image is given in the spatial domain by

2(x,y) = h(x,y)*xf(x,y) + n(x,y) (5-1-1)

where A(x, y) is the spatial representation of the degradation function and, as in
Chapter 4, the symbol “” indicates convolution. We know from the discussion
in Scction 4.6.6 that convolution in the spatial domain is analogous to multipli-
cation in the frequency domain, so we may write the model in Eq. (5.1-1) in an
cquivalent frequency domain representation:

G(u,v) = H(u, v)F(u, v) + N(u, v) (5.1-2)

where the terms in capital letters are the Fourier transforms ol the corre-
sponding terms in Eq. (5.1-1). These two equations are the bases for most of
the restoration material in this chapter.

In the following three sections, we assume that #/ is the identity operator,
and we deal only with degradations due 1o noise. Beginning in Section 5.6 we
consider a number of important image degradations functions and look at sev-
eral methods for image restoration in the presence of both # and 7.
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Thank you......
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