
Spatial Filtering



Fundamentals of Spatial Filtering

Image size :  M×N

Masque size : m ×n

m= 2a+1, n= 2b+1

The Correlation  of a filter w(x,y) with an image f(x,y)



Common Types of Noise
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 Salt & pepper noise

 Random occurrences of 
black and white pixels

 Impulse noise

 Random occurrences of 
white pixels

 Gaussian noise

 Variations in intensity drawn
from a Gaussian (“Normal”) 
distribution.

 Basic Assumption

 Noise is i.i.d. (independent &
identically distributed) 





Correlation Filtering
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 This is called cross-correlation, denoted

 Filtering an image

 Replace each pixel by a 

weighted combination of 

its neighbors.

 The filter “kernel” or “mask” 

is the prescription for the 

weights in the linear 

combination.
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Smoothing linear filters



Averaging Filter
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 What values belong in the kernel H[u,v] for the moving average 

example?
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Moving Average in 2D
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Moving Average in 2D
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Moving Average in 2D
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Moving Average in 2D
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Moving Average in 2D
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Moving Average in 2D
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Non-Linear Filters: Median Filter
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 Basic idea

 Replace each pixel by the

median of its neighbors.

 Properties

 Doesn’t introduce new pixel values

 Removes spikes: good for impulse, salt 

& pepper noise

 Linear?



Median Filter
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Median Filter
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 The Median filter is edge preserving.



Nonlinear filters  median filters, max filter, min filter

(10,15,20,20,20,20,20,25,100)


