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h(i) = number of image pixels with i intensity ; 0<i<L
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For example: we have 600 pixels having
the intensity value = 160
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Histogram in MATLLAB dosts
h =imbhist (f, b)
Where f, is the input image, h is the histogram, b is number of bins (tick marks)
used in forming the histogram (b = 255 is the default)
A bin, is simply, a subdivision of the intensity scale. For example, if we are working
with uint8 images and we let b= 2, then the intensity scale is subdivided into two
ranges: 0 — 127 and 128 — 255.
the resulting histograms will have two values: h(1) equals to the number of pixels

in the image with values in the interval [0,127], and h(2) equal to the number of
pixels with values in the interval [128 255].
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Histogram in MATLAB doola

6)liadl

We obtain the normalized histogram simply by using the expression.
p =imhist (f, b) / numel(f)
numel (f): a MATLAB function that gives the number of elements in array f

(i.e. the number of pixels in an image).
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Other ways to display PAV

. 6jliall
Hlstograms e
T
* * * c
Consider an image f. The 5|mp|est way to FIGURE 3.7
Var_in uslw?:.:s 1o
plot its histogram Pistogram
[a}l;‘.mhist.
is to use imhist with no output specified: (e) e
{(d} plot.
>> imhist (f)' % 50 100 150 200 250
Figure 3.7(a) shows the result T e L T {
12000 | 4 1200k Jm s
>> h = imhist(f); o004 1 oo Ik
2000 - - 000 - 13
- GO0 - ] 7 6000 = T
>> bar (h); ol | 1111 1 ek J I
| ! | . - | a fl
>> Plot (h); ZDCE i | II'TTI“TTJJIT“TL o II ] ] |'~_L i

0 1
0 50 1040 150 200 250 ] 50 s 150 2000 I50 2

>>stem (h);
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8)Li_all Histogram Processing

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

i) ol Allane s a8 () psloll (aay (L Leyd ©
Histogram Equalization _iLed! el 8loluce ©
Histogram Matching Ll el 4a5l0ae @
Local Enhancement =Ll 352l ©
Use of Histogram Statistics for Image 8ys4all 53523 21 (pe Sedl pdl Blbas| aluseiwl

Enhancement
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[y 2152 gl gl Akos 11 Lis

| Aagdll #OSH | C S g sl C/N (L-1)*C/N (L-1)*(C - Cmin)/(N - Cmin)
/133 1 1 1164~  /3\ / o\
/ 140\ 5 6 6/64 [ 23\ [ 20\
[ 142 4 10 10/64 | [ 39 | [ 36 |
145 | 6 16 16/64 || 63 | [ 60 |
147 9 25 25/64 || 100 | I
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
165 1 38 38/64 151 149
170 5 43 43/64 171 170
173 4 47 47164 187 186
178 3 50 50064 || 199 | | 198 |
181 5 55 55/64 || 219 | | 28 |
183 | 1 56 56/64 | | 223 | | 222 |
186 4 60 60/64 | | 239 | 238
\ 188/ 4 64 64/64 | \ 255/ \ 255/
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Intensity
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Accumulative Sum of P,

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
(r) (ny) of P, Output ()
0 20 0.2 0.2x7=1.4 1
1 5 0.25 0.25*7=1.75 2 E—
2 25 0.5 0.5*7=35 3 B R |
3 10 0.6 0.6*7=4.2 4 R B R R e
4 15 0.75 0.75*7=5.25 5 A # KR R B R |
5 5 0.8 0.8*7=5.6 6 I
6 10 0.9 0.9*7=6.3 |6 oo o
7 10 1.0 1.0x7 = 7 7 Original Histogram

. : mEq. Histogram

Total 100
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25
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Histogram Equalization iLed! el 8lglucs

Problems in this regard: 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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DEEE LRa™m® £ 0
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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 _

|
| 1
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Histogram produces pixels having values that are

distributed throughout the range
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