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Outline

❑ Review

❑ Fourier Series

❑ Fourier Integral Theorem

❑ Fourier Transform

❑ Discrete Fourier Transform
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Review

❑ Operation Types

❖ Point Operation

▪ Gray-level transformation

❖ Local Operation

▪ Mask Processing or filtering

❖ Global Operation

▪ Use values of all pixels

▪ (e.g.) Fourier transform

Histogram equalization, etc
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Preliminary Concepts

❑ Is it possible?
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Fourier Series

❑ Fourier Series corresponding to a function f(x)

• Which is defined in the interval 𝑐 ≤ 𝑥 ≤ 𝑐 + 2𝐿
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Fourier Series 
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Fourier Series

❑ Fourier Series 𝑣𝑠. Periodic Extension of f(x)

• If f(x) and df(x)/dx are piecewise continuous and f(x) is defined by 

periodic extension of period 2L, i.e. 

f(x+2L)=f(x)

then the series converges to f(x) if x is a point of continuity and to       

(1/2){f(x+0)+f(x-0)} if x is a point of discontinuity.
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Fourier Series

❑ Example 1
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Fourier Series
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Fourier Series
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Fourier Series

❑ Complex Form
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Fourier Integral Theorem

❑ Continuous Form of Fourier Series
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Fourier Integral Theorem
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Fourier Integral Theorem
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Fourier Integral Theorem
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Fourier Transform

❑ Fourier Transform
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Fourier Transform

❑ Example 1
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Fourier Transform

❑ Example 2
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Fourier Transform
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Fourier Transform
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❑ Another form of Fourier Transform
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Fourier Transform

19

❑ Frequency Domain 𝑣𝑠. Euler’s Formula
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Discrete Fourier Transform

❑ Discrete Form of Fourier Transform
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Discrete Fourier Transform

❑ Example
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Discrete Fourier Transform
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Discrete Fourier Transform
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❑ DFT and its inverse always exist
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Discrete Fourier Transform
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Discrete Fourier Transform
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❑ Example
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Discrete Fourier Transform
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❑ Relationship between samples in spatial and freq. domain
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Summary

❑ Review

❑ Fourier Series

❑ Fourier Integral Theorem

❑ Fourier Transform

❑ Discrete Fourier Transform

❑Next: Filtering in the Frequency Domain
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Q & A
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