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(iii) In image regions of high detail, such as edge regions, we don’t want to do any filtering and 

therefore we want large 2k . In image regions of low detail, such as uniform background 

regions, we want to de-noise and therefore we want small 2k . Therefore, we can choose 
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(iv) We wish the sum of the filter coefficients to be 1 so that we don’t distort the mean intensity 

of the image, and therefore, 
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(v) A possible scenario is to filter both high detail and bright areas. Bright areas can be identified 

from the local mean gm  (A large gm  indicates a bright area). Therefore, we can normalize 

2
g  and gm  so that they occupy the same range of values (for example from 0 to 1) to obtain 
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2. (i) Bookwork. 

(ii) Inverse Filtering cannot be applied if 0),( =vuH . 
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The values of ),( vu  for which ),( vuH  cannot be estimated are found by: 
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Therefore, the valid values are 3/Nu =  and 3/2Nu = . 

 

 

3. (i) Bookwork 
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The CLS filter in frequency domain is 
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 where ),( vuC  is the 

Laplacian filter in frequency domain. 

 

 

 

 



4. (i) The noise is white with variance 2
n  and therefore the autocorrelation function of the noise is 
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and the power spectrum of the noise is 2
n . 

jvl

l

ljuk

k

kvlukj

k l

lk

k l

vlukj
ffff eeeelkRvuS −



−=

−


−=

+−


−=



−=

+


−=



−=

+−
   ===  )()(),(),(  

We find that  
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(ii) Develop a method of estimating 1  and 2  from ( , )g x y . 
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If we choose two pairs of values for the parameters ,k l  as ( , ) (1,0)k l =  and ( , ) (0,0)k l =  we 

have the following relationships: 

For )0,1(),( =lk : =)0,1(ggR  where )0,1(ggR  is estimated from the available data. 

For )0,0(),( =lk : 
21)0,0( nggR +=  where )0,0(ggR  is estimated from the available data. 
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Therefore, we can write ),(),(),( 1),( nmyxknmh yx = . 

(iii) In image regions of high detail, such as edge regions, we don’t want to do any filtering and 

therefore we want large 2k . In image regions of low detail, such as uniform background 

regions, we want to de-noise and therefore we want small 2k . Therefore, we can choose 
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(iv) We wish the sum of the filter coefficients to be 1 so that we don’t distort the mean intensity 

of the image, and therefore, 
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(v) A possible scenario is to filter both high detail and bright areas. Bright areas can be identified 

from the local mean gm  (A large gm  indicates a bright area). Therefore, we can normalize 



2
g  and gm  so that they occupy the same range of values (for example from 0 to 1) to obtain 
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The expressions for Inverse Filtering are book work. 

(ii) In order to find the frequency points for which 0),( =vuH we set  
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The expression for the CLS estimator is book work. 
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By comparing the frequency points for which ),( vuH and ),( vuC  we see that there 

are not any frequency points for which both functions are zero and therefore the CLS 

estimator can be obtained for all frequencies. 

 

 

 
 

 

 


