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Sharpening Spatial Filters

►     Foundation 

►     Laplacian Operator

►     Unsharp Masking and Highboost Filtering



Sharpening Spatial Filters: 
Foundation

► The first-order derivative of a one-dimensional function f(x) is the 
difference

► The second-order derivative of f(x) as the difference
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Sharpening Spatial Filters: 
Laplacian

The second-order isotropic derivative operator is the Laplacian for 
a function (image) f(x,y)
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Sharpening Spatial Filters: 
Laplacian



Sharpening Spatial Filters: 
Laplacian

Image sharpening in the way of using the Laplacian:
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where,

 ( , ) is input image, 

( , ) is sharpenend images,

-1 if ( , ) corresponding to Fig. 3.37(a) or (b)

and 1 if either of the other two filters is us
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Unsharp Masking and Highboost 
Filtering

► Unsharp masking
    Sharpen images consists of subtracting an unsharp (smoothed) version 

of an image from the original image 

    e.g., printing and publishing industry 

► Steps

   1. Blur the original image

   2. Subtract the blurred image from the original 

   3. Add the mask to the original



Unsharp Masking and Highboost 
Filtering

Let ( , ) denote the blurred image, unsharp masking is

                   ( , ) ( , ) ( , )

Then add a weighted portion of the mask back to the original

          ( , ) ( , ) * ( , )      

mask

mask

f x y

g x y f x y f x y

g x y f x y k g x y

= −

= +  0k 

when 1, the process is referred to as highboost filtering.k 



Unsharp Masking: Demo



Unsharp Masking and Highboost 
Filtering: Example
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