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Understanding convolution:
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Image enhancement in the frequency domain:
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Observation:
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Centralisation:
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M athhe mok cally , Consider the discrete Fourier transform of (=1)*"YF(x,y):
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Therefore, to compute F(u,v), we can compute DFT of (—1)*¥ f(z, y).




Definition 3.5: A low-pass filter (LPF) (LPF) leaves low frequencies unchanged,
while attenuating the high frequencies.

A high-pass filter (HPF) leaves high frequencies unchanged, while attenuating the low
frequencies.

Basic steps of filtering in the frequency domain

. Multiply f(z,y) by (—1)**v.
. Compute F(u,v) = DFT(f(z,y)(—1)**¥)(u,v) .

. Multiply F by a real "filter” function H (u,v) to get

G(u,v) = H(u,v)F(u,v)
(point-wise multiplication, but not matrix multiplication)
. Compute inverse DFT of G(u,v).

. Take real part of the result in Step 4.

. Multiply the result in Step 5 by (—1)**v.
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Example of Low-pass filters for image denoising
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Examples for high-pass filtering for feature extraction
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