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Ã         , regularization: Total Variation (TV), 

Tikhonov-like, Potts, etc. 

Ã                , data fidelity: Gaussian, Laplace, etc. 
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Data Fidelity Models 
Data Fidelity Function Noise Reference 

add. Gaussian Rudin et al., 

Physicaô92 

add. Laplace Yang et al., 

SISCô09 

add. uniform Clason, 

InvProbô12. 

add. Poisson Woo et al., 

SISCô12 

add. Gamma Aubert et al., 

SIAPô08 

mixed Gaussian 

impulse 

Yan.,  

SIIMSô13 

add./mult. impulse this paper 
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Clean Image Gaussian Noise 

Uniform Noise Salt-and-Pepper Noise 



Contributions 

ÂA new model for impulse noise removal 

Ã based on L0 norm data fidelity 

 

ÂA new algorithm for L0 norm optimization 

Ã based on MPEC (Mathematical Programming 

with Equilibrium Constraints)  
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Motivation and Formulation 
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Motivation and Formulation 
 

Â Impulse noise 

ÃRandom-valued, salt-and-pepper 

ÃKey observation: Impulse noise corrupts a 

portion of pixels in the image while keeping 

other pixels unaffected. 

 

ÂL0TV model 
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MPEC Reformulation and 

Optimization Algorithm 
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MPEC Reformulation 

ÂVariational characterization of the L0 norm 
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ÂVariational characterization of the L0 norm 
 

 

 

ÂL0TV-MPEC Reformulation 
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