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Improved total variation image denoising algorithm

TAN Jingwei, YANG Min

( College of Automation & College of Artificial Intelligence , Nanjing University of Posts and Telecommunications, Nanjing 210023 , China)

Abstract ; The total variation model is often used for image denoising. The model can protect the edge in-
formation while smoothing the noise image. But when the noise is larger, it is easy to produce a ladder
effect. The model only considers the gradient information in the vertical and horizontal directions,and does
not fully consider the neighborhood information of pixels, resulting in ignoring some structures of the im-
age. To overcome these shortcomings, a new optimization algorithm for total variation image denoising is
proposed. The algorithm uses a new defined total variation, and uses the pre-solved primal-dual hybrid
gradient algorithm to optimize the solution. The total variation regularization term is transformed into the
dual form solution,and the fidelity term is solved by the original problem. Simulation results show that the
algorithm improves the signal-to-noise ratio (SNR) and image consistency. Thus, The algorithm can pro-
duce clearer edges and structures improving the denoising performance.

Keywords : total variation ; primal-dual hybrid gradient algorithm ;upwind total variation;image processing
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