Physics 640
November 13, 2007

I have fixed the ‘perform_wavelet_transform.m’; the new version is on the website,
please download and use this one. This updated version requires a power of 2 length for
1D and 2D data; and 2D data should also be a square.

The figures below show the ability of wavelet transform to recover sharp edges in a 1D

signal, over the Fourier transform.
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These figures below show the signal with its wavelet transforms in 1D (left) and a 2D
(right)



J Figure 10 Q@g\ J Figure 11

File Edit View Insert Took Deskiop Window Help » [l Fle Edit View Insert Tools Deskiop Window Help '!
Deds KRaM®|E 0E =0 DdES kK R0 € 0EH =0
1 B
0.8
4
0.6
0.4
2
0.2 A
0 q 0
02 4
-2
0.4
-0.6
-4
-0.8
R 1 5 \ \
a 500 1000 1500 o 500 1000 1500 20 40 BO 80 100 120 20 40 B0 80 100 120

Below, figure 1 shows the original 2D signal with a perturbation (square dot), and the
same signal with an added noise (30% of the signal amplitude). Figure 4 shows the
original signal, the Fourier and wavelet transform of the same signal with added noise.
The perturbation (square dot) is not seen in the Fourier transform but yes in the wavelet
transform.
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Below are the results of noise elimination using the Fourier transform (Fig 3) and the
wavelet transform (Fig 5)
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