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The principal objective of enhancement is to process an 
images so that the result is more suitable than the original 
image for a SPECIFIC application 

Category of image enhancement
• Spatial domain
• Frequency domain

Objective



Need for Image Enhancement

• Highlighting interesting details in the images.

• Removing noise from the images.

• Making images more visually appealing.

• Enhance hidden information.

• Filter important image features.

• Discard unimportant image features.



Background

The spatial domain process can be denoted as

g(x,y) = T [ f(x,y) ]



Point Processing,
Gray-Level Transformation Function

s = T (r)

Contrast
stretching

Thresholding



Basic Gray Level Transformation



Image Negative

s = L - 1 - r

It results in getting photograph negative.
It is useful when for enhancing white details embedded in 
dark regions of the image.



Log Transformations

s = c log(1+r)

Expands the details of darker regions in an image while
compressing the brighter pixels.



Power-Law Transformations
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Power-Law Transformations - Gamma Correction





Power-Law Transformations
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Power-Law Transformations
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• Advantage

• Arbitrarily complex

• Disadvantage

• More user input

• Type of Transformations

• Contrast stretching

• Gray-level slicing

• Bit-plane slicing

Piecewise-Linear Transformation 
Functions



Contrast Stretching

Objective: Increase the dynamic range of the gray levels in the 
image

Causes for poor image
-Poor illumination
-Wrong lens aperture
-Wrong shutter speed
-Lack of dynamic range
in the imaging sensor

𝑠= 𝑟 − 𝑟1
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Exercise:

the following matrix represents the pixels values of a 8-bit image (r) , apply 
thresholding transform assuming that the threshold m=95, find the resulting image 
pixel values.

solution:

Image (r)

Image (s)

piecewise Linear transformation functions.
Exercise on Contrast stretching and thresholding



Objective: Highlighting a specific range of gray levels in an image.

Gray-Level Slicing
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Bit-Plane Slicing





Bit-Plane Slicing



Bit-Plane Slicing


