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Abstract: To improve performance of denoising and edge preservation of the total variational image denoising
model, a curvature difference driven minimal surface filter is proposed. Firstly, the presented filter model is
constructed by adding an adaptive edge detection function of curvature difference to the mean curvature filter
model. After that, from the perspective of differential geometry theory, the physical meaning of the energy
functional model and the method of reducing the average curvature energy are elaborated. Finally, in the
discrete image domain, the surface in the neighborhood of each pixel of the image is iteratively evolved to the
minimal surface to minimize the average curvature energy of the energy functional, so that the total energy of
the energy functional is also minimized. Experiments show that the filter can not only remove Gauss noise and
salt and pepper noise, but also remove the mixed noise composed of these two kinds of noise. Its performance
of noise reduction and edge preservation is better than the other five total variational algorithms of the same

kind.
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