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Applications of Histograms

1.In digital image processing, histograms are used for simple calculations in software.
2.1t is used to analyze an image. Properties of an image can be predicted by the detailed
study of the histogram.

3.The brightness of the image can be adjusted by having the details of its histogram.
4.The contrast of the image can be adjusted according to the need by having details of the x-
axis of a histogram.

5.1t is used for image equalization. Gray level intensities are expanded along the x-axis to
produce a high contrast image.

6.Histograms are used in thresholding as it improves the appearance of the image.

7.1f we have input and output histogram of an image, we can determine which type of
transformation is applied in the algorithm.

Histogram Processing Techniques

In Histogram sliding, the complete histogram is shifted towards rightwards or leftwards. When a
histogram is shifted towards the right or left, clear changes are seen in the brightness of the
image. The brightness of the image is defined by the intensity of light which is emitted by a
particular light source.
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Fig. Histogram Shding
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Histogram Stretching
In histogram stretching, contrast of an image is increased. The contrast of an image is

defined between the maximum and minimum value of pixel intensity.

If we want to increase the contrast of an image, histogram of that image will be fully

stretched and covered the dynamic range of the histogram.
From histogram of an image, we can check that the image has low or high contrast.
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Histogram Equalization

Histogram equalization is used for equalizing all the pixel values of an
image. Transformation is done in such a way that uniform flattened
histogram is produced.

Histogram equalization increases the dynamic range of pixel values and
makes an equal count of pixels at each level which produces a flat
histogram with high contrast image.

While stretching histogram, the shape of histogram remains the same
whereas in Histogram equalization, the shape of histogram changes
and it generates only one image.
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"Reeall that a function T'(r) is monotonically increasing if T{ry) = T{ry) for r; = ry. T(r) is & strictly mo-
notonically increasing function if T(r;) > T(ry) for ry = ry. Similar definitions apply to monotonically
deercasing functions
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Histogram matching

Histogram equalization automatically determines a transformation function that seeks to
produce an output image that has a uniform histogram.

When automatic enhancement is desired, this is a good approach because the results from
this technique are predictable and the method is simple to implement.

We show in this section that there are applications in which attempting to base
enhancement on a uniform histogram is not the best approach. In particular, it is useful
some times to be able to specify the shape of the histogram that we wish the processed
image to have. The method used to generate a processed image that has a specified
histogram is called histogram matching or histogram
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FIGURE 3.20 Left column: images from Fig. 3.16. Center column: corresponding histogram-
equalized images. Right column: histograms of the images in the center column.
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Thank you......
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