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Exposure Correction

Contrast
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What is the good brightness and contrast ?
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Image Histogram
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Image Histogram

An image histogram is a type of histogram that acts as
a graphical representation of the tonal distribution in

a digital image.™ It plots the number of pixels for each
tonal value.
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https://en.wikipedia.org/wiki/Histogram
https://en.wikipedia.org/wiki/Graphical_representation
https://en.wikipedia.org/wiki/Lightness_(color)
https://en.wikipedia.org/wiki/Digital_image
https://en.wikipedia.org/wiki/Image_histogram#cite_note-sutton-1
https://en.wikipedia.org/wiki/Pixels

Image Histogram

A histogram is a function m; that counts the number of observations that fall
into each of the disjoint categories (known as bins),
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Image Histogram

BIN Frequency
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Image Histogram
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Image Histogram




Image Histogram
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Question !
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Image | is represented in Uint8.
Please determine the
8 bins histogram ?
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Cumulative Histogram

A cumulative histogram is a mapping that counts the cumulative
number of observations in all of the bins up to the specified bin.
That is, the cumulative histogram M; of a histogram m; is defined as:

[
Mi = z m]
j=1

Ordinary histogram Cumulative histogram
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Cumulative Histogram




Histogram Equalization

Transfer function
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Histogram Equalization
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Histogram Equalization

Im2=histeq(im,bins)



Histogram Equalization
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Histogram Equalization
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Histogram Equalization
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STEP 1: Find the histogram (256 bins)
H =Histogram(IM, 256)
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Histogram Equalization
STEP 1: Find the histogram (256 bins)
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STEP 2: Find the cumulative histogram

l
j=1
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Histogram Equalization
STEP 2: Find the cumulative histogram

1 2 4 11 14 24 28 41 52 56 62 69 80 90 94 98100102104 106 108 109 110113115117 118 120 121
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STEP 3: Normalizing the cumulative histogram

C
C = ——— X 255
norm max(C)
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Histogram Equalization
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Histogram Equalization
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Histogram Equalization
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Histogram Equalization
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Histogram Equalization

Histogram equalization




Image distance measurement

Image Difference
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Absolute Image Difference
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Question !
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Image I and I, are represented in
Uint8.

Please determine the differences
between two images?

Sol. Idiff — |11 — Izl

0 0 0 0 0
0 0 0 0 0
0 139 92 0 0
0 0 0 0 0
0 171 0O 0 99
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Sum of Absolute Difference (SAD)

Larr = ) ) IL(6y) = ()
X Y

SAD=1576954

SAD=0
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Image distance measurement on difference size Image
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Image distance measurement on difference size Image
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Histogram Matching
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Scale Normalization

M
M ormalized = Max(M)
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Scale Normalization
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Histogram Matching

d = ZlMl — M,

o S

0.2035 0.0001

05|
o E 2 3 4 5 &
M= 0 0.3845 0.4566 0.7394  1.0000 0.4480
..1 | 1 | | 1 |
0.5
D 1

1 2
M, =0.0278 0.0075

M, — M,| =0.0278 0.3770

,'l3 4 5
0.0166 0.0490 0.2443

0.4400 0.6904 0.7557

d = 3.8029

&
0.0426

0.4054

K &
0.0968 1.0000

0.1067 0.9999
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Question !

Given histogram M=[4,4,8,8,2,5,4,6,7, 8], which histogram is closest to M ?

A) [8,9,1,9,6,1,3,5, 10, 10]
B) [2, 10, 10,5, 8, 1, 4, 9, 8, 10]
C) [71 OI 8’ 9’ 7l 8’ 7) 4/ 7’ 2]

Sol.

M-A|=4,5,7,1,4,4,1,1, 3, 2=32
M-B|=2,6,2,3,6,4,0, 3,1, 2=29
M-C|=3,4,0,1,5,3, 3,2,0, 6=27

The Answer is C
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Matlab image processing function

Histogram:

[F 1]=hist(M,bins);
Image Histogram:

[F I]=imhist(im,bins);
Image Histogram Equalization:

im2=histeq(im,bins);
Bar chart:

bar(F);
Image absolute difference:

im3=imabsdiff(im1,im2);
Find maximum value:

[v i]l=max(M)
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Distance Measurement Methods

https://en.wikipedia.org/wiki/Distance
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