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Today

Image Processing: from basic concepts to latest techniques

AFiltering

AEdge detection

ARe-sampling and aliasing

Almage Pyramids (Gaussian and Laplacian)
ARemoving handshake blur from a single image



Image as a discreet function

Represented by a matrix
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What Is image filtering?

A Modify the pixels in an image based on some
function of a local neighborhood of the pixels.
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Linear functions

A Simplest: linear filtering.

I Replace each pixel by a linear combination of
Its neighbors.

A The prescription for the linear combination
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Convolution

fimnl=1®g=> I[m-k,n-1]g[k,!]
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Linear filtering (warm-up slide)
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Linear filtering (warm-up slide)

c
QL
(@)
= 1.0
(D)
@)
(@)
0
o Pixel offset
original Filtered

(no change)



Linear filtering
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Linear filtering
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Blurring
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Blur Examples
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Blur Examples
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Linear filtering (warm-up slide)
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Linear Filtering (no change)
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Linear Filtering
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(remember blurring)
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Sharpening
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Sharpening example
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Sharpening
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Spatial resolution and color

original



Blurring the G component
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Blurring the R component
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Blurring the B component




Lab Color Component

A rotation of the
color
coordinates into
directions that
are more
perceptually
meaningful:

L: luminance,

a: redgreen,

b: blueyellow
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Application to Image compression

A (compression is about hiding differences from
the true 1 mage where



Edge Detection

A Convert a 2D image into a set of curves
I Extracts salient features of the scene
I More compact than pixels



How can you tell that a pixel is on an edge?




