




















































Histogram Equalization 

 

A=input                           B=output 

gray level change  
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Dropping the subscript we get 
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If we indeed we have a constant then we get
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Sometimes use logarithmic transformation as being closer to what 

the eye sees 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Discrete Equalization 
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Note: Discretization will destroy exact equalization 

Randomization 

 randomly move gray levels between pixels to give 

equalization 

 add random small numbers to given gray levels 

Local histogram modification 

improvement use mean and variance 
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Histogram Matching 

 

 

Key idea:  Equalize input and output and solve a discrete 

inverse problem 

Algorithm: 

1.  get a histogram of the input 
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discretely: 

start 0z   increase z until ( ) 1
k

G z s k   

continue for each k but start search at 
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precompute #2 and #4 

 

5. Given any gray level 
k

r  in the input 

 
(2)

(4) precomputed
k k

k k

r s

s z




 

 

  

 

 
















































