Computer Graphics — Histogram Equalization
Histograms in digital image Js<ll & 4y asm

A histogram is a graph. A graph that shows frequency of anything. Usually
histogram have bars that represent frequency of occurring of data in the whole data
set.

- A Histogram has two axis the x axis and the y axis.
- The x axis contains event whose frequency you have to count.
- The y axis contains frequency.
The different heights of bar shows different frequency of occurrence of data.

Example of histogram: the number of programmers who are using programming
languages.
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Example of histogram: the number of students who get scores between 0 and 100
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An example of histogram in Excel
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Computer Graphics — Histogram Equalization

Image histogram, shows frequency of pixels intensity values. In an image
histogram, the x axis shows the gray level intensities and the y axis shows the
frequency of these intensities.
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Computer Graphics — Histogram Equalization

Sliding Histograms

Increasing brightness using histogram sliding, as we can see from histogram. That
those gray level intensities whose count is more then 700, lies in the first half portion,
means towards blacker portion. That’s why we got an image that is a bit darker.

In order to bright it, we will slide its histogram towards right , or towards whiter
portion. In order to do we need to add atleast a value of 50 to this image. Because
we can see from the histogram above , that this image also has 0 pixel intensities ,
that are pure black. So if we add 0 to 50 , we will shift all the values lies at 0 intensity
to 50 intensity and all the rest of the values will be shifted accordingly.
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Histogram equalization

The whole idea (or basis) behind histogram equalization is the belief (which may
be right at times, and may be wrong at times) that the pixel intensities should be
evenly distributed across the entire possible intensity range for better dynamic
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Computer Graphics — Histogram Equalization

range of the intensities and contrast for a better image. Thus, it can be said that the
aim of histogram equalization is to obtain a modified image that has a flat
histogram, without affecting the intensity information structure (image integrity) of

the original image.
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Step of histogram equalization:

1. Create the histogram for the image.

2. Calculate the cumulative distribution function histogram.

3. Calculate the new values through the general histogram equalization formula.
4. Assign new values for each gray value in the image.
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Example: Perform histogram equalization for the following image. The gray level
distribution of the image is given below:

Pixel value | Frequency of pixel
(gray Level)
0 3
1 3
2 6
3 1
4 4
5 2
6 8
7 3
Solution:
CF, CN, and Pixel value <l 5 G J g3l Jany 5 58
Pixel | Frequency | CF CN New Pixel Final
value | of pixel (Cumulative | (Cumulative | value Mapping
(gray Frequency) | Normalized) pixel
Level)
0 3 3 3/30 7%3/30=0.7 |0
=1
1 3 6 6/30 7*6/30=1.4= |J
1
2 6 12 12/30 7*12/30=2.8=3 | 0
3 1 13 13/30 3 ]
4 I 17 17/30 4 6
5 19 19/30 4 0
6 8 27 27/30 6 8
7 3 30 30/30 7 3
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