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Denoisingby Smoothing



G. Boracchi

Denoisingby Smoothing
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Local Averages Reduce Noise
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Smoothingby a 3x3 filter
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Smoothingby a 5x5 filter
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Smoothingby a 5x5 filter
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Sliding DCT
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OriginalCheckerboard Shift [1 row, 1 col]

In this case, all the 8x8 patches 
used in sliding DCT are entirely 
contained in a 16x16 tile of the 

checkerboard

In this case, none of the 8x8 patches 
used in sliding DCT are entirely contained 
in a 16x16 tile of the checkerboard, since 

the checherboard has been shifted
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Original Checkerboard         Shift [1 row, 1 col]

In this case, all the 8x8 patches 
used in sliding DCT are entirely 
contained in a 16x16 tile of the 

checkerboard

In this case, none of the 8x8 patches 
used in sliding DCT are entirely contained 
in a 16x16 tile of the checkerboard, since 

the checherboard has been shifted
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Original Checkerboard         Shift [1 row, 1 col]
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Uniform Weights       Sparsity-aware
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Sigma Noise Estimation
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Noise Variance Estiamation Requires Robust Statistic

Heavy tails are due to image 
content left in derivatives. 
These tails prevent correct 
noise variance estimates.
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Assignment

1. Implement the sliding-DCT denoising using 
• no aggregation (operate on non-overlapping tiles)

• aggregation using uniform weights

• aggregation using weights inversely proportional to patch sparsity in DCT 
domain.

2. Test the three algorithms on both chekerboardand cameraman image

3. Test how much the choice of the threshold 𝜏 influences the denoising 
performance. Observe the resulting image when:

• 𝜏 ≪ 3𝜎

• 𝜏 ≫ 3𝜎

This is very important to understand how important is the choice of the 
threshold
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