
Sampling and Aliasing, and 
The Discrete Fourier Transform

Image Processing

CSE 166

Lecture 6



Announcements

• Assignment 2 is due today, 11:59 PM

• Assignment 3 will be released Apr 20

• Reading

– Chapter 4: Filtering in the Frequency Domain
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Overview: Image processing in the 
frequency domain
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1D impulse function and impulse train
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Sampling
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Sampling

• Fourier transform of sampled function

is an infinite, periodic sequence of copies of
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Sampling
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The sampling theorem
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Recovering F(μ) from F(μ)
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Fourier transform of 
sampled function
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Aliasing
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Aliasing
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Aliasing
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Fourier transform of
under-sampled

function

Imperfect 
recovery
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Ideal lowpass filter

Product of above

Interference



1D discrete Fourier transform (DFT)

• (Forward) Fourier transform

• Inverse Fourier transform
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Next Lecture

• Filtering in the frequency domain

• Reading

– Chapter 4: Filtering in the Frequency Domain
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