[inear Filters

General process:

— Form new image whose pixels
are a weighted sum of original

pixel values, using th

ol weights at each point.

Properties

e same sel

— Qutput is a linear function ol

the input

— Output is a shift-invariant

function of the input (i.e. shilt
the input image two pixels to

the left, the output 1s
two pixels to the lelt)

shifted

Example: smoothing by
averaging
— lorm the average of pixels in a
neighbourhood
Example: smoothing with a
Gaussian
— form a weighted average of
pixels in a neighbourhood
Example: finding a derivative
— form a weighted average of
pixels in a neighbourhood
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Convolution

Represent these weights as an o  Reasultis:

image, H

H is usually called the kernel R. :Z' H F
. Ij [- M. -V uv

Operation is called convolution )

— 1t's associative
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Example: Smoothing by Averaging




