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Abstract： 
Nonsmooth optimization is a powerful modeling technique for 

solving a class of sparse recovery and image reconstruction problems. 

For instance, to enforce proper regularity of recovery according the 

geometric properties of images, nonsmooth total variation 

regularization is incorporated in the modeling of image 

reconstruction. The resulting models, however, yields significant 

computational difficulties especially when the problem involves large 

data in real applications. To tackle the computational issue, we use 

variable splitting to separate the nonsmooth term, and employ the 

Barzilai-Borwein method to reduce per-iteration complexity and 

achieve high overall efficiency. We further develop an efficient 

backtracking strategy to search for the optimal step size in each 

iteration, and prove that the numerical scheme with such 

backtracking converges to an exact solution of the optimization 

problem. Numerical results on some real data demonstrate the 

outstanding efficiency of the method. 
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