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Minimum mean square error (Wiener) Filtering
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The inverse filtering approach discussed in the previous section makes no explicit provision
for handling noise. In this section, we discuss an approach that incorporates both the
degradation function and statistical characteristics Of noise into the restoration process.
The method is founded on considering images and noise as random variables, and the
objective is to find an estimate of the uncorrupted image f such that the mean square error
between them is minimized. This error measure is given by

. /) — f\2
&= E{(f—TY}
where E{ - } is the expecled value of the argument It is assumed that the
noisc and the image arc uncorrceclated: that onc or the other has zero mean: and
that the intensity levels in the estimate are a linecar function of the levels in the

degraded image. Basced on these conditions, the minimum of the error function
in Eq. (5.8-1) is given in the [requency domain by the expression
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FIGURE 5.28 Comparison of inverse and Wiener filtering. (a) Result of full inverse filtering of Fig. 5.25(b).
(b) Radially limited inverse filter result. (¢) Wicener filter result.
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