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Digital Image 

Processing: 
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Histogram Examples (cont…) 

A selection of images and  

their histograms 

Notice the relationships  

between the images and  

their histograms 
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Histogram Equalization 
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Histogram Equalization  
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Gray-level transformation function 
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Proｂability density function 
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Inverse transformation function 

Transformation Function 
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Discrete form 
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Histogram specification 
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Image Averaging 
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Local Statistic Filters 

 Calculate a local statistics and 

then replace the center pixel 

value with the calculated 

statistics. 

 Median filter 

 Useful in removing impulsive 

noise (salt-and-pepper noise) 

without smoothing the rest of 

the image. 
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Sharpening Filters 

 To highlight fine detail or to enhance blurred 
detail. 

 smoothing ~ integration 

 sharpening ~ differentiation 
 

 Categories of sharpening filters: 
 

 Derivative operators 

 Basic highpass spatial filtering 

 High-boost filtering 
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Basic Highpass Spatial 

Filtering 

 Cross section of frequency domain filter: 

• Cross section of spatial domain filter: 
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Basic Highpass Spatial 

Filtering 

 The filter should have positive coefficients 

near the center and negative in the outer 

periphery: 
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Spatial Filtering 
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Median filtering 
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Basic Highpass Spatial 

Filtering 

 The sum of the coefficients is 0, indicating 

that when the filter is passing over regions of 

almost stable gray levels, the output of the 

mask is 0 or very small. 
 

 Some scaling and/or clipping is involved (to 

compensate for possible negative gray levels 

after filtering). 
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High-boost filter 

 High-boost or high-frequency-emphasis filter 

 Sharpens the image but does not remove the low-

frequency components unlike high-pass filtering  
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High-boost filter 

 High-boost or high-frequency-emphasis filter 

 

 High pass = Original – Low pass 

 

 High boost = (A)(Original) - Low pass 

       = (A-1) (Original) +Original – Lowpass 

                      = (A-1) (Original) + Highpass  
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High-boost filter 

A high-pass filter A high-boost filter 
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Derivative Filters 

 First order derivative filters 
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Derivative Filters 
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Derivative Filters 


