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Fast ADI scheme based on High order TV model for image
restoration

Zhang Yi
(Dept. of the mathematics and physics, North China Electric Power University, Beijing 102206)

Abstract: This paper presents a novel image restoration algorithm coupling the lagged diffusivity fixed
point method (FP) and alternating directional iterative (ADI) method. The FP-ADI coupled numerical
algorithm based on the fourth order elliptic Euler-Lagrange partial differential equations (PDEs), the
reduction of higher order total variation (TV) model, is efficient and stable. First of all, the fourth order
nonlinear PDEs are linearized by the FP method. Secondly, the ADI scheme is adopted in spatial lattice.
Then, the FP-ADI coupled algorithm is given. Our experiments show that the Staircase effect and the
effect of loss of textures generated by the traditional TV model are substantially reduced, as well as a
fair computing efficiency is demonstrated.

Keywords:mage restoration; higher order TV model; fourth order PDE; FP-ADI coupled algorithms;
computing efficiency
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