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Problem with Fourier Transform

» Available frequency content
» But not where that content is in the space domain of 2D signals

* (or in the time domain for 1D signals)
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Problem with Fourier Transform

» Available frequency content
» But not where that content is in the space domain of 2D signals

* (or in the time domain for 1D signals)
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just scaling of the generating function w/o translation

Scaling Functions

Given: (.cc)

pix(z) =212z — k)



Example: Haar Scaling Functions
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FIGURE 7.11
Some Haar
scaling functions.
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Nested Function Spaces

WoeVich,

/ FIGURE 7.12
The nested

function spaces
spanned by a
scaling function.

Any Function
If f(z) €V
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Wavelet Function Spaces

Vo= Vi @W,=V,® W,& W,
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FIGURE 7.13
The relationship
between scaling
and wavelet
function spaces.

Wavelet Function
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Any Function

If f(x) eV,
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Relations Between the Scaling and Wavelet Functions
pjk(T) = ZanSOj—i—l,n 3
= Z ho( 027 e —n)

Zh (n)v2¢(2z — n)
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Haar Wavelet Functions

U(x) = Po,0(x)

Uo2(x) = ¥(x — 2)
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Haar Wavelet Functions
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b(x) = o 0(x)
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Wavelet Series Expansion
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Example: Haar Wavelet Series Expansion
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