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form= 1, ... , M. We interpret these results in the following manner: If A is opened 
by the >.th basis structuring element, all components originating from "smaller" 
(lower-numbered) basis structuring elements are removed; the opening spectrum 
of A (with respect to the basis from which it was built) sorts A according to the 
index number of the underlying basis structuring elements, and leaves nothing out. 

We consider both the ideal random image and the noise image to be generated 
by non-interfering random spatial processes. The observed noisy image is the 
union of the ideal image with a noise/clutter image. This motivates a definition of 
non-interfering spatial processes which here plays the role of the zero correlation 
between the coefficients of the image process and the coefficients of the noise process 
in the \Viener filter case. A random process generating realization D and a random 
process generating realization E are said to be non-interfering random processes if 
and only if D and E are always non-interfering sets for each realization. 

\Ve can now define an observed noisy image. Let A be a realization of a 
non-interfering spatial process ( with respect to an ordered opening-spectrum basis 
q producing images of interest and let N be a realization of a non-interfering 
spatial process (with respect to the same K) producing noise/clutter. We suppose 
that these processes do not interfere with one another. The observed noisy 
realization is defined as AUN. Let 1/,(A) =(Ai, ... , AM), Tj.,(N) = (N1, ... , NM), 
and 1/,(A UN)= (B1, ... , BM)· Then Bm = Am U Nm. We reason as follows. 

Bm =(Au N) o K(m) - (Au N) o I<(m + 1), 

form= 1, ... , A,f - 1, and 

BM= (Au N) o K(M). 

Because the processes do not interfere with one another, 

Bm =[Ao K(m) u No K(m)) - [Ao K(m + 1) u No K(m + l)] 
=[Ao K(m) - Ao K(m + 1)) u [No K(m) - No K(m + 1)] 
= Am UNm 

and BM= Ao K(m) LJ Bo K(m) 

=AMLJNu 

Thus we have just seen that 

'!P(AU N) = (A 1 U N1, ... , AM U NM). 

(25) 

(26) 

(27) 

(28) 

The filtered image A will be based on selecting the most appropriate compo­
nents from the opening-spectrum of AUN. Letting S be the set of components 
selected, we estimate A by A where 

A = LJ ( Am U Nm) or A = LJ Bm . (29) 
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