The 2D Fourier Transform

The analysis and synthesis formulas for the 2D
continuous Fourier transform are as follows:

e Analysis

F(u,v) = /o:o /o:o f(x,y)e 12 Wdgx dy
e Synthesis

f(X,y) = /O;/O:OF(u,v)eJZ"<“X+W)du dv



Separability of 2D Fourier Transform

The 2D analysis formula can be written as a
1D analysis in thex direction followed by a 1D
analysis in they direction:

F(u,v):/ [/ f(x,y)ejzmxdx] e 1™y,

The 2D synthesis formula can be written as a
1D synthesis Iin thex direction followed by a
1D synthesis iry direction:

f(x,y):/_ [/ F(u,v)ejzmxdu]ejzm’ydv.



Separability Theorem




The 2D Discrete Fourier Transform

The analysis and synthesis formulas for the 2D
discrete Fourier transform are as follows:

e Analysis
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Separabillity of the 2D DFT
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The 2D forward DFT can be writ_ten INn matrix
notation:

o

F=(W'F)W~*
where 1
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Separabillity of the 2D DFT (contd.)

The 2D Inverse DFT can be written in matrix
notation:
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