
Chapter 2: Introduction to Mathematical Tools

Consider an operator H that produces an output image, g(x, y), for 
a given input image, f (x, y)

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

H is said to be a linear operator if

H[ai fi (x, y) + aj fj (x, y)] = aiH[fi (x, y)] + ajH[fj (x, y)] 
= aigi (x, y) + ajgj (x, y)

ai , aj , fi (x, y) and fj (x, y) - arbitrary constants and images of the 
same size
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MAX Operation: Linear or Non-linear?
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Arithmetic Operation: Example
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Arithmetic Operation: Example
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Averaging Noisy Images
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Image Subtraction



Prof. Ghulam Muhammad, King Saud University 7

Image Multiplication
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Image Multiplication

ROI: Region Of Interest 

Multiply the image by a mask containing 1s in the specified location.
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Image Scaling
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Logical Operations: Binary Images
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Geometric Transformations
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Affine Transformations



Prof. Ghulam Muhammad, King Saud University 13

Geometric Transformations and Interpolation


