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Section 1 : 

Introduction to Digital Signal and Image Processing

Chapter 3: 

Image Filtering, enhancement, and restoration
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Properties

Smoothing: The Gaussian filter smooths an image by

averaging pixel values with their neighbors in a weighted

manner, where pixels closer to the center have a higher weight.

Isotropic: The filter is isotropic, meaning it has the same effect

in all directions.

Controlled Blurring: The degree of blurring can be controlled

by adjusting σ. A larger σ results in more smoothing.
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Example

2-d visualization of a Gaussian function.
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enhanced pixel value 

at coordinates (x,y)

the original pixel value at 

coordinates (x,y)

the minimum pixel value 

in original value image

The maximum pixel 

values in the original 

image the number of intensity levels 

(e.g., 256 for an 8-bit image)
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Example

We can note that:

Before Contrast Stretching: The image may appear dull and

lacking detail.

After Contrast Stretching: The image shows improved contrast,

making features more distinguishable.

By applying the Gaussian filter and contrast stretching techniques,

images can be significantly enhanced for better visual quality and

analysis. These methods are foundational in various applications,

including medical imaging, photography, and computer vision.
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complex conjugate of 

the signal

the filter

constant that 

represents noise
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the gradients in the x direction

the gradients in the y direction

the gradients in the x direction
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