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In image processing problems, the minimization of total variation (TV) based energies requires dis-
cretization schemes, such as the commonly used finite differences approach. Unfortunately, such schemes
generally lead to images which are difficult to interpolate (see Figure 1), which strongly restrict their po-
tential use in image analysis algorithms requiring sub-pixel precision. This issue can be avoided by using
the “Shannon” total variation (STV), a discretization that is inherently compatible with Shannon inter-
polation. We will explain how the STV regularization can be efficiently handled with modern primal-dual
algorithms, and present several applications (image denoising, deblurring, spectrum extrapolation) where
the improved behavior of the Shannon total variation yields images with better sub-pixel accuracy. We
will also present a new STV-regularized optimization problem involving a data-fidelity term formulated
in the frequency domain, which can be used to remove aliasing from an image, or given an image which
is difficult to interpolate, can produce a visually similar image which can be easily interpolated.
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Figure 1: Manipulating TV or STV processed images at the subpixellic scale. A noisy image
(not represented here) corrupted by an additive Gaussian noise with zero mean and standard deviation
σ = 20 was denoised by computing a TV proximal operator, image (a), or a STV proximal operator,
image (b). Although both models yields visually similar images, zooming the TV processed image (a)
using the Shannon interpolation reveals undesirables oscillations localized near object contours. This is
not the case with the STV processed image (b) which can be interpolated without artifacts.
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