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Abstract

regularization.

A convex variational model is proposed for multi-frame image super-resolution with sparse representation
The regularization term constrains the underlying image to have a sparse representation in a proper
frame. The fidelity term restricts the consistency with the measured image in terms of the data degradation model. The
characters of the optimal solution to the model are analyzed. Furthermore, a fixed-point numerical iteration algorithm is
proposed to solve this convex variational problem based on the proximal forward-backward splitting method for monotone
operator. At every iteration, the forward (explicit) gradient step for the fidelity term and the backward (implicit) step
for regularization term are activated separately, thus complexity is decreased rapidly. The convergence of the numerical
algorithm is studied and a continuation strategy is exploited to accelerate the convergence speed. Numerical results for
optics and infrared images are presented to demonstrate that our super-resolution model and numerical algorithm are

both effective.
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Image Algorithm Iteration Time (s) PSNR ReErr
Women TVSR 400 530.9844 29.5291 0.0035
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Infrared person SRSR 20 37.1094 36.2771 0.0037
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