Lecture 5:

Recall :

Haar transformation
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Definition (Discrete Haar Transform)
The Haar lrms{:-»rm of a NxN umgc, is done L} dividing Lo, 1] inbo P“”H'\"U

N
>

W N-I.
Let H(k, o H.f,‘(——) whe.'fc, ﬁ (o= ° I, 7- i
We °"’f*'" the Haer Transferm mateix: H ‘=‘rrL—H where Hz(HIk, U)o icn-
The Haar Transferm vf 'FéMnxn is defined o

9=HfAT R R

Example Compute the Haar Transform matrix for a 4 x 4 image.

Solution: Divide [0, 1] into 4 portions:




Elementary images under Haar transform:
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Elementary images under Haar transform:
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Definition: (Discrete Walsh transform)

The Walsh Transform of o Nx N image is erh ohs et (o
Detine Wik, i) = Nk(%) Tiheie LR =0 et N I
_W\z \/\)W‘S& ‘|Yom$‘r<7rm Modrix is: ‘7\/] ;\T‘ﬁw Whert e (W(&,'\)) e

—\\r\e. Walsh +rom5¥vrm of %e Moypxn s defined as A~ T W 1 s L\/\) [:JJT

e e N W

Example Compute the Walsh Transform matrix for a 4 x 4 image.

Solution: Again, divide [0, 1] into 4 portions:
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Elementary images under Walsh transform:
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Walsh functions and sine function

Definition: (Rademacher function)
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Example : Compute R-Walsh function W, using Rademacher function.
Consider sin(87t): Therefore, R3(t) =
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Discrete Fourier Transform:
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Proof of Inverse DFT:
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Image decomposition under DFT:
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Example

Solution

The matrix U is given by:

1
1
1
1

Find the DFT of the following 4 x 4 image
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How to compute DFT fast?
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