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Definition: (Walsh function). _H\e I\ alsh ﬂv\&ims are olefined recursively by:
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Example: Compute Wi,
Put j=io, 9=-1. Then:
W) = CO T ) +60! Wal24-0) = G0 Wh2#) + 60 Wo (240
Re 0sA<L, ob)=1, Wol24-1)=0 = Wik/= -1,
bor dek<r, Weth =0, Wo(24-1)=1 = W=1.
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Definition: (Discrete Walsh transform)

The Walsh Transform of o Nx N image is erh ohs et (o
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The Walsh +onstorm of f e Muen is defined as
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Example Compute the Walsh Transform matrix for a 4 x 4 image.

Solution: Again, divide [0, 1] into 4 portions:







Solution:
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Elementary images under Walsh transform:
Under Walsh Tvaw.s—‘:om, 5= |/A:,Tj |/A\/3 '
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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) =

WV




(W (t) = (—L)Urr Wy (2t) + (-1 W;(2¢ - 1)})
For Ws(t): As3=_1_-2'+ \1/'20, we have
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Wi(t) = [[ Ri(t) = Ri(t)Ra(t)
i=1,b;#0

Therefore, Wa(t):
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Relationship between Walsh functions and R-Walsh functions

Wo(t) = Wo(t), Wi(t) = —Wi(t), Wa(t) = —Ws(t), W(t) = Wa(t),
Wiy(t) = Ws(t), Ws(t) = —Wr(t), Ws(t) = —W;(t), Wr(t) = Wa(t)
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How to determine Walsh from R -Walsh?
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Example 2.9 Consider Wr(t).

Check that W(t) > 0.

Now, 7 = 2% + 2! + 29 so binary representation of 7 is 111.
Therefore, j = 100 (binary) =4

ThUS, W7(t) . W4(t).




Discrete Fourier Transform:
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Proof of Inverse DFT:
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Image decomposition under DFT:
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