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Introduction

* About Histogram

 Definition: a discrete function p(r) with r =
0,1,..L — 1 for L-level digital image.

o(r = k) = Mk e
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Introduction

* About Histogram Matching

* give an image with histogram p,.(r) and a target

histogram p,(z)
* generate a processed image that has a histogram
approaching to p,(z)
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Introduction

* About Histogram Matching

* The problem 1s how to find a transformation
from p,- (1) to p,(z)
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Introduction

* Idea of Histogram Matching

e transform p,-(r) to p,(z) via uniform distribution.
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Histogram Equalization

* Description

* give a histogram distribution p(7)

* design a transformation u = T(r) to equalize p(r)

p(r) p(w)
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* Transformation Design cumulative distribution

o e  oneton
T =k =@L-1)x ) p(r=))
maximal ij=0.......

intensity
Tr=0))=L—-1)Xpr=0)

rr=1)=L-1x{p(r=0)+p(r=1)}
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Histogram Equalization

* Example: T(.): p(r) — uniform
k
Tr=k=0L-1Dx) p@r=))
7=0

030A

0.25" Tr=0)=7%x(019)=133-1
025 F----= ﬂ»——;;: ________________________

are, "(.).21.'
" 51)5?7""'9'5;;{&; """""""""" T(r=1) =7 x(0.19 + 0.25)
oas| | pe 30853
0.10 f-4---p-——+-—-1 i S :
"0 *0.06 . —1
el N I ITWL ' e :
0o 7% Tr=7=7x (0.19 + -+ 0.02]
6 7

0 1 2 3 4 5 Y -
=7 D) .
\—l- Nkfusfac



" Histogram Equalization

« Example: T(.): p(r) — uniform

s=T(r)
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Matching Algorithm

* Problem Formulation
* Given: source histogram p,.(r) and target
histogram p,(z)
* Goal: find a transformation from p,.(r) to p,(2)
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Matching Algorithm

* Algorithm Steps

* Step 1: apply equalization algorithm to find 7'(. )
that transforms p,-(7) to uniform distribution

* Step 2: apply equalization algorithm to find G (.)
that transforms p,, (z) to uniform distribution
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Matching Algorithm

* Algorithm Overview
e Step 3: compute inverse function z = G~ (u)

e Step 4: form the function z = G~ (T(r)) and
uses 1t for intensity transformation
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Matching Algorithm

e Step 1: find T'(. ): p,-(r)> u (uniform)
)
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Matching Algorithm

Gz=k)=@L-1X ) p,(z=))
j=0
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Matching Algorithm

e Step 2: find G (. ): p,(2)=> u (uniform)
P2(2) u=G()
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e Step 3: compute z = G~ (u)
e compute z = G~ (u) by exchanging input and
output of u = G (2)

" (output) e (input)
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Matching Algorithm

e Step 3: compute z = G~ (1)

* Case 1: mapping 1s not unique:  u (input)

A
choose the smallest one z for 7 >®
. 6 >0
output by convention . Y
* Case 2: no mapping exists: 4%
237
use the output of the u value 5 .
that 1s the closet to current one. 1 o
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Matching Algorithm

G~ (w)

* Step 3: compute Z
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?5- Matching Algorithm

* Step 4: form z = G~ (T(r)) and do mapping
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Matching Algorithm

» Step 4: use G~1(T(.)) for intensity mapping
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