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Outline

❑ Fourier Transform

❑ Filtering in Frequency Domain

❑ Smoothing Frequency Domain Filters

❑ Sharpening Frequency Domain Filters
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Fourier Transform

❑ 1D Fourier Transform
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Fourier Transform

❑ Example 1
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Fourier Transform

❑
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Fourier Transform

❑ 2D Fourier Transform
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Fourier Transform

❑ Properties of 2D Fourier Transform
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Fourier Transform
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Fourier Transform
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❑ 1D Case
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Fourier Transform
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Fourier Transform

10



Nov 6, 2020 07010667 Digital Image Processing / 44

Fourier Transform
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Fourier Transform
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Filtering in Frequency Domain
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Filtering in Frequency Domain
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Filtering in Frequency Domain
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Filtering in Frequency Domain
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❑ Convolution
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Filtering in Frequency Domain
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❑ Convolution Theorem
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Filtering in Frequency Domain
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❑ Impulse Response
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Filtering in Frequency Domain
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❑ Impulse Response & Convolution Theorem
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Filtering in Frequency Domain
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❑ Gaussian filters in spatial and frequency domain
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Filtering in Frequency Domain
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Smoothing Frequency-Domain Filters
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❑ Ideal Lowpass Filter
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Smoothing Frequency-Domain Filters
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❑ (Example)
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Smoothing Frequency-Domain Filters
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Smoothing Frequency-Domain Filters
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❑ Butterworth Lowpass Filter
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Smoothing Frequency-Domain Filters
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❑ (Example)
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Smoothing Frequency-Domain Filters
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Smoothing Frequency-Domain Filters
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❑ Gaussian Lowpass Filter
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Smoothing Frequency-Domain Filters
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❑ (Example)
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Smoothing Frequency-Domain Filters
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❑ Additional Examples



Nov 6, 2020 07010667 Digital Image Processing / 44

Smoothing Frequency-Domain Filters
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❑ Additional Examples
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Sharpening Frequency Domain Filters
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Sharpening Frequency Domain Filters
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Sharpening Frequency Domain Filters
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Sharpening Frequency Domain Filters
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❑ Laplacian in frequency domain
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Sharpening Frequency Domain Filters
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Sharpening Frequency Domain Filters
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❑ (Example)
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Sharpening Frequency Domain Filters
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❑ Unsharp Masking and Highpass Filtering

• Unsharp masking generates a sharp image by subtracting from an 

image a blurred version of itself

• Highpass filtering can be considered as an unsharp masking
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Sharpening Frequency Domain Filters
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❑ High-Boost Filtering

• Generalization of unsharp masking
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Sharpening Frequency Domain Filters
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Sharpening Frequency Domain Filters
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❑ High Frequency Emphasis Filter
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Sharpening Frequency Domain Filters
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Summary

❑ Fourier Transform

❑ Filtering in Frequency Domain

❑ Smoothing Frequency Domain Filters

❑ Sharpening Frequency Domain Filters

❑Next: Image Restoration and Reconstruction
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Q & A
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