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Itroduction

Applications:

❑ Sparse Noise Removal From Sparse Signals:

▪ Impulsive Noise Removal from Images/Videos

▪ Clicks and Pops Removal from Audios

▪ Text/Image Separation

▪ Dictionary Learning with Random Missing Samples
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Applications:

❑ Morphological Component Analysis:

Decomposing Images:

Texture + Cartoon Part (piecewise smooth)
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Impulsive Noise in Images:

❑ Salt-and-Pepper Noise (SPN)

❑ Random Valued Impulsive Noise (RVIN)
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IDT Method
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Problem Formulation:

Np-Hard



IDT Method
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Algorithm:



IDT Method
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Theorems:

❑ Theorem 1: Under sufficient condition, the solution of the proposed optimization problem is the sparsest 

member of set W.

❑ Theorem 2: Under sufficient condition, the sparsest member of set W is unique. 



IDT Method
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Simulation Results:

❑ Artificial Sparse Signals

SNR (Success Rate)



IDT Method
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Simulation Results:

❑ Salt-and-Pepper Noise



IDT Method
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Simulation Results:

❑ Salt-and-Pepper Noise

50% SPN

Run-Time for Lena corrupted 

with 30% SPN



IDT Method
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Simulation Results:

❑ Random-Valued Impulsive Noise



IDT Method
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Simulation Results:

❑ Random-Valued Impulsive Noise

40% RVIN

Run-Time for Lena corrupted 

with 30% RVIN



Contributions
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❑ A General Framework for Separating Two Sparse Signal

❑ Fast Algorithm with Low Complexity

❑ Comparable Reconstruction Quality



Future Works
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❑ Impulsive Noise Removal from Videos

❑ Block Sparse Noise Removal

❑ Mixed Noise (Gaussian + Impulsive) Removal
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