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Fourier Sampling

Instead of sampling the
signal, we sample its Fourier
Transform
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Fourier Sampling
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Fourier Sampling -- Inverse Transform
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Fourier Sampling -- Inverse Transform
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Nyquist Condition

FOV (Field of View)

1/Δkx

To avoid overlap, 1/Δkx> FOV, or equivalently, Δkx<1/FOV
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Aliasing

FOV (Field of View)

1/Δkx

Aliasing occurs when  1/Δkx< FOV
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Intuitive view of Aliasing
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Aliasing Example

Δkx=1

1/Δkx=1
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2D Comb Function
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Scaled 2D Comb Function
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X =
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2D k-space sampling
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GS (kx,ky ) =G(kx,ky )
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2D k-space sampling
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gS (x,y) = F "1
GS (kx,ky )[ ]

= F "1
G(kx,ky )
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Nyquist Conditions

FOVX

FOVY

1/∆kX

1/∆kY

1/∆kY> FOVY

1/∆kX> FOVX
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Aliasing
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Windowing

! 

GW kx,ky( ) =G kx,ky( )W kx,ky( )

! 

gW x,y( ) = g x,y( )"w(x,y)

Windowing the data in Fourier space

Results in convolution of the object with the inverse
transform of the window
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Resolution



10

Thomas Liu, BE280A, UCSD, Fall 2006

Windowing Example
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Windowing Example
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g(x,y) = "(x) + "(x #1)[ ]"(y)
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Effective Width
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Resolution and spatial frequency
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With a window of width W
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 the highest spatial frequency is W
kx

/2.

This corresponds to a spatial period of 2/W
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Sampling and Windowing
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Sampling and Windowing
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GSW kx,ky( ) =G kx,ky( )
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Sampling and windowing the data in Fourier space

Results in replication and convolution in object space.


