Ak 2E4 2010 36 (9): 1232-1238  1SSN: 0254-4156 CN: 11-2109/TP

IR

L 1R T S g S R g LE U AR BB O3 R A
IR, Bk, TG, 158
1. RSO T U SEALRRE 5 HA S BB 5 B i R4 #50 210004

2. FEANRMBBE S SUERES T =455 1080 = Mat 210016

ks H B 2009-5-25 & [B] H i 2010-1-13 Mgk A H I 8% H 1

R

PEH T P I3 R 67 2 R IE AR 1) 22 ot G 403 T4 28 e AR | 28 o ) X ) X 2 T ERAR P QAR
RERGE T A G, (R R A IR AR R N S S — Bk, RN 8r T S gt st —

B, BT 00 R T RNESE T SRABZ AR (PR B S AREE SRR, A UIE AR AT R LI

Ay ) (220 25 5 AU IE IR S )l (B aR) 25, AR BE AR T TS 2k s 40 T S e s, IR I
7 53 SRS B s SR B T WG S A A EUR P AT T B B, SR A R ARAIE T A SRR S A

PR INEERCdH

KHE HOUPR RBEr

%5

N T3 R S - S . (5 &

Sparsity Regularized Image Super-resolution Model
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Abstract

A convex variational model is proposed for multi-frame image super-resolution with
sparse representation regularization. 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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