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Abstract： 

We introduce a class of fixed-point proximity algorithms for 

solving optimization problems in the context of image 

processing.  We first characterize solutions of the 

optimization problem in terms of the proximity operators. 

Then a class of iterative schemes are developed based on the 

fixed-point equations that characterize the solutions.  For 

the purpose of studying convergence of the proposed 

algorithms, we introduce a notion of weakly firmly 

non-expansive mappings and establish under certain 

conditions that the sequence generated from a weakly firmly 

non-expansive mapping is convergent. We use this general 

convergence result to conclude that the proposed multi-step 

algorithms converge.  Many specific algorithms can be 

developed from our approach. Recently, we also design a 

convergent ADMM-type algorithm for multi-block 

optimization problems.  The numerical results show the 

efficiency of our approach.  
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