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Dynamism of a Cyclist by Umberto Boccioni
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A Duck
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Spatial Transform of an Image

2-D Discrete Fourier Transform (using FFTs)

: real, positive-valued 2-D array

: complex-valued 2-D array
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Fourier Transform(A Duck)
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Fourier Transform(Dynamism of a Cyclist)
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Hybrid [Amplitude (cyclist), Phase (duck)]
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Hybrid [Amplitude (duck), Phase (cyclist)]
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Phase-only Reconstruction

l

m



NASSP 2016 10:72

Amplitude-only Reconstruction
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Complex Component Reconstruction
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FT(Point Source) [at the Origin]
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FT(Point Source) [1 pixel right of origin]

Image

l

m

u

v

Phase



NASSP 2016 14:72

FT(Point Source) [1 pixel down from origin]
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FT(Point Source) [10 pixels up from origin]
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FT(Point Source) [20 pixels up from origin]
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FT(Point Source) [30 pixels up from origin]
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FT(Point Source) [rotated around circle]
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FT(Point Source) [rotated around circle]
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FT(Point Source) [rotated around circle]
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FT(Point Source) [rotated around circle]
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FT(Point Source) [rotated around circle]
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FT(2 Point Sources) [equal amplitude]
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FT(2 Point Sources) [equal amplitude]
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FT(2 Point Sources) [equal amplitude]
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FT(2 Point Sources) [different amplitudes]
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FT(2 Point Sources) [different amplitudes]
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FT(5 Point Sources) [different amplitudes]
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Image Reconstruction from Sampling Visibilities

Visibility Sampling
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Image Reconstruction from Sampling Visibilities

Visibility Sampling
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Image Reconstruction from Sampling Visibilities

Visibility Sampling
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Image Reconstruction from Sampling Visibilities

Visibility Sampling
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Effects of the Point 
Spread Function
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Sampling and Point Spread Functions

We do not fully sample the visibility plane, due to 
engineering and physical limitations we only sample based 

upon some sampling function

The Point Spread Function (PSF) is a spatial filter due to the 
limited sampling, it is the Fourier Transform of the sampling 

function.
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Sampling and Point Spread Functions

Due to the limited sampling of the visibility plane the 
observed image of the sky is the convolution of the true sky 

with the array Point Spread Function
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Visibility Sampling Function



NASSP 2016 38:72

Point Spread Function
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PSF Filtered Image



NASSP 2016 40:72

Visibility Sampling Functions
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Point Spread Functions
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PSF Filtered Images
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Visibility Sampling Point Spread Function

Sampled Visibilities Observed Image



NASSP 2016 44:72

Visibility Sampling Point Spread Function

Sampled Visibilities Observed Image
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Visibility Sampling Point Spread Function

Sampled Visibilities Observed Image
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Square Sampling Function
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Cross Sampling Function
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Small Circles Sampling Function
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Gaussian Sampling Function
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Hubble Telescope Sampling Function
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Hubble Telescope Image
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KAT-7 Array
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UV Coverage: 6 hours, 100MHz, -30 degrees
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PSF: 6 hours, 100MHz, -30 degrees
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UV Coverage: 10 minutes, 100MHz, -30 degrees
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PSF: 10 minutes, 100MHz, -30 degrees
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UV Coverage: 2 hours, 100MHz, -30 degrees
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PSF: 2 hours, 100MHz, -30 degrees
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UV Coverage: 12 hours, 100MHz, -30 degrees
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PSF: 12 hours, 100MHz, -30 degrees
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UV Coverage: 6 hours, 10 MHz, -30 degrees
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PSF: 6 hours, 10 MHz, -30 degrees
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UV Coverage: 6 hours, 1 GHz, -30 degrees
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PSF: 6 hours, 1 GHz, -30 degrees
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UV Coverage: 6 hours, 100 MHz, -90 degrees
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PSF: 6 hours, 100 MHz, -90 degrees
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UV Coverage: 6 hours, 100 MHz, -60 degrees
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PSF: 6 hours, 100 MHz, -60 degrees
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UV Coverage: 6 hours, 100 MHz, 0 degrees
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PSF: 6 hours, 100 MHz, 0 degrees
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UV Coverage: 6 hours, 100 MHz, +30 degrees
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PSF: 6 hours, 100 MHz, +30 degrees


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72

