
Frequency analysis in images
Fourier pair of a rectangle function
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Intro

� auxiliary introductory text

� excerpt from a longer lecture1

1http://cmp.felk.cvut.cz/cmp/courses/EZS/Lectures/lininteg.pdf

http://cmp.felk.cvut.cz
http://cmp.felk.cvut.cz/cmp/courses/EZS/Lectures/lininteg.pdf
http://cmp.felk.cvut.cz/cmp/courses/EZS/Lectures/lininteg.pdf
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Fourier pair of rectangle function

fA(x) = A for 0 ≥ x ≤ X and fA(x) = 0 elsewhere.

For the derivation we will need:

http://cmp.felk.cvut.cz
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eiωx − e−iωx

)
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Fourier pair of rectangle function

F (u) =
∫ ∞

−∞
f(x)e−i2πuxdx

= A

∫ X

0

e−i2πuxdx

= A

[
e−i2πux

−i2πu

]X

0

=
A

−i2πu

(
e−i2πXu − 1

)
=

A

−i2πu
(−e−iπXu)

(
eiπXu − e−iπXu

)
=

A

πu
e−iπXu

(
eiπXu − e−iπXu

2i

)

=
A

πu
e−iπXu sinπXu

= AXe−iπXusinπXu

πXu

= AXe−iπXusinc(πXu)

which implies

‖F (u)‖ = AX‖sinc(πXu)‖

http://cmp.felk.cvut.cz
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Fourier pair of discrete rectangle function
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A = 3, X = 5,M = 100 makes T/2 of sinc equal to 20.

F{fA(x) = A for 0 ≥ x ≤ X} = AXe−iπXusinc(πX
M u)

Remeber that T = 2π/ω, hence X = 2M
T

http://cmp.felk.cvut.cz
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Use of Rectangle function — Image Restoration
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Use of Rectangle function — Image Restoration

spectrum of blurred image
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Use of Rectangle function — Image Restoration

spectrum of blurred image
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Use of Rectangle function — Image Restoration

Blurred image.
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Use of Rectangle function — Image Restoration

Blurred image. Restored image.

http://cmp.felk.cvut.cz
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spectrum of blurred image
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