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Definition: (Haar functions) The Haar functions are defined recuesively as follous
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Definition (Discrete Haar Transform)
The Haar lro\v\s{:-»rm of a NxN umgc, is done L} dividing Lo, 1] inbo P“”"‘\'\"U
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Example Compute the Haar Transform matrix for a 4 x 4 image.

Solution: Divide [0, 1] into 4 portions:
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We get that:

Easy to check that HTH = 1. \\
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Example 2 Compute the Haar Transform of

Remark:
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Solution:
20 0 0
semp | OO0 0 0 Move 2Zeros
g=HIH =19 ¢ -1 1
00 1 -1
Example 3  Suppose g in Example 2  is changed to: 2. LDCJ‘\}Q_A evver wa QOQ-H\;Q;QW\— \N\q"\y[x Caunses
20 00 ﬂocdivzui erver Ly the recoustructed 1wmage
100 0 O
9=1 00 -1 1
00 1 0
Reconstruct the original image.
Solution:
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Elementary images under Haar transform:
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Discrete Fourier Transform:
Definition: [he D discrate Fouriar Troushrm (DFT) of o funcdiow SA&) | define
ot disarele Po'wr)fs "R O IS , N- -1 s o\e'?\wao\ QS

mm'k

T (my = —Lm) &N (hee jF, &% es043500)

The 2D DET of o MxN image g = (g(k, M))gy |, where 0 R M
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DFT in Matrix form

T[/\COYUM? {Cosvder o Nx N image e the DFT of qEeen be written as-
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Example Find the DFT of the following 4 x 4 image
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Solution

The matrix U is given by:




