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8yLi_oll Histogram Processing

» The shape of the histogram of an image does provide
useful info about the possibility for contrast
enhancement.

Histogram Equalization _iLed! el 8loluce ©
Histogram Matching Ll el 4a5l0ae @
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dadl | #S | €SI gl C/N | (L-1)*C/N (L-1)*(C - Cmin)/(N - Cmin)
~ floor f)o\or
/ 137\ 1 1 1/64 / 3\ / 0\
[ 140 \ 5 6 6/64 [ 23\ [ 20\
142 4 10 10/64 | [ 39 | ER
145 | 6 16 16/64 || 63 | [ e |
147 | 9 25 25/64 || 100 | [ a1 |
150 2 27 27/64 108 105
153 3 30 30/64 120 117
155 5 35 35/64 139 137
163 2 37 37/64 147 145
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i # C C/N (L-1)*C/N | floor (L-1)*(C - Cmin)/(N - Cmin)
floor
0
0 2 2 2125 1.2 1 15*(2-2)/(25-2)=0 2 2
1 4 | 6 6/25 3.6 3 15%(6-2)/(25-2)=2.6=2
2 5 11 11/25 6.6 6
3 2 13 13/25 7.8 7 0 2
4 3 16 16/25 9.6 9 2
5 3 19 19/25 11.4 11
o Bygse
6 3 22 22/25 13.2 13
7 3 25 25/25 15 15
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Intensity | # pixels ¢

0 20 20
1 5 25
2 25 50
3 10 60
4 15 75
5 5 80
6 10 90
7 10 100
Total 100

Y

6jliall

Accumulative Sum of P,=C/N

20/100=0.2

(20+5)/100 = 0.25

(20+5+25)/100 = 0.5

(20+5+25+10)/100 = 0.6

(20+5+25+10+15)/100 = 0.75

(20+5+25+10+15+5)/100 = 0.8

(20+5+25+10+15+5+10)/100 = 0.9

(20+5+25+10+15+5+10+10)/100 = 1.0

1.0
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Intensity | No. of Pixels | Acc Sum | Output value: | Quantized (L-1)*(C - *
() (ny) of C/N=P, (L-1)C/N Output () Cmin)/(N -

round Cmin)
0 20 0.2 0.2x7=1.4 1
1 5 0.25 0.25*7=1.75 2
2 25 0.5 0.5*7=35 4
3 10 0.6 0.6*7=4.2 4
4 15 0.75 0.75*7=5.25 5
5 5 0.8 0.8*7=5.6 6
6 10 0.9 0.9*7 =6.3 6
7 10 1.0 1.0x7 =7 7
—Total 100
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Histogram Equalization iLed! el 8lglucs

the image after histogram equalization becomes a low contrast image.
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Histogram equalization of
the image in MATLAB

We have this image in matlab called
pout.tif, when we plotits histogram it

is showed like this:

L7y

ﬂjb_a_ll . Figure 1 ENE
I File Edi Viey Inser Tool Desktc Windo Help
DedE hRQAO® E 0 ”

- Figure 1 E‘Eﬂ
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Notice that the pixels intensity values are concentrated

on the middle (low contrast)
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equalization:

is the process of
adjusting intensity
values of pixels.

The process which
increases the dynamic
range of the gray
level in a law contrast
image to cover full
range of gray

levels.

In matlab : we use

? 1 N S D
histeq function _
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Histogram produces pixels having values that are

distributed throughout the range
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File Edit View Insert Tools Desktop Window Help File Edit View Insert Tools Desktop Window Help
NEde|a/ 08| k@ NEde |G 08| kE
clc
& Figure
Clea r Edit View Insert Tools Desk’E File Edit Vieyy Inﬁert Toqls Desktop Window<
| = imread('tire.tif'); TERCIEEEE FEFECILEDY
imshow(l) .
J= hlSteCI(l), 800 w 1(;22:
figure,imshow(J) | ‘ 00 |
. . . 600 1 i
figure, !mh!st(J) ] | |
figure, imhist(l) 400 500
300 H =
H 300 -
200 H 200
100 H 100 -
0 0
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O)liaJl - Histogram matching
Making the histogram look like a defined graph
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Histogram Matching Example

>y

The histogram deola| Want the histogram
Example of the in %lt 8)i—aJll of the output image to
problem ) P be as follows
image
Intensity | # pixels Intensity | # pixels
(s) (z)
0 20 0 0
1 5 1 10
Initial data  , o5 2 15 User sets
— 3 10 3 20 {0
4 15 4 20
5 5 5 15
6 10 6 10
7 10 ! 0
Total 100 Total 100
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Histogram Matching Example

1. Perform both histogram

equalization tables

r (n;) P, S
0 20 0.2 1
1 3) 0.25 2
2 25 0.5 4
3 10 0.6 4
4 15 0.75 3)
5 5 0.8 6
6 10 0.9 6
7 10 1.0 I
= 111

Z () SP, Y
0 5 0.05 |0
1 10 0.15 1
2 15 0.3 2
3 20 0.5 4
4 20 0.7 5
5 15 085 |6
6 10 095 |7
I 5 1.0 I
Vie= G(Z4)

TOTAL=100
3bits
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Histogram Matching Example P‘_T/
2. Get Table Map ﬁ Actual Output
r>s v>z —  Gettobe Histogram

S 2V
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close all;clc;clear

A = imread('office 2.jpg'); Eﬁiﬁﬁ
figure, imshow (A, []); .
title('Original Image');
ref = imread('office 4.7jpg');
figure, 1imshow(ref, []);
title('Reference Image');
& Figure 1 - O X |#Figure2
File Edit View Insert Tools Desktop Window Help ~| File Edit View Insert Tools Desktop Window Help
Dads[a0ErE

Nade (2|08 kE

Original Image

B = imhistmatch (A, ref);

figure, 1mshow(B, []);

title('Histogram Matched
Image Using Uniform Method');

l —

4 Fit
|| File Edit View Insert Tools Desktop Window Help

| REEECIEEDY::

Histogram Matched Image Using Uniform

e Ky

Method
r *?J , v
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