Advances in Applied Mathematics N %223, 2024, 13(1), 159-168 Hans )0
Published Online January 2024 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2024.131019

FZXERERPSAE G EENTLIETSE

LE2

IMTE, ERA, NFA, F #
AR TR A S AR,

WekE . 2023412 H17H; FHHEM: 2024F1711H; KA HM: 20244E1717H

R

FDRIENA RN SRR IR R E R E RN EERA Y —. F5HAPUS AT RS R # %
BARERE S, §—SHPREWATTERANRE. BUCEILTRE R (PCG)RRMILETEHANE K
Tiis, TR R T HUAC B G R RHMEE R . G S E R BUCEAE R TR R G RR
RREAAEEME L. EFER, GE¥KERERGTHTRANSHHRER, EENETHEREHSchurth
ISR T — RV B ERSERE, JR4 T AN BRHMEE ST . BESRRYA, XEHUEET;
BRERMRERT BEERNTERE. X RERERPRSHETREE, FoC8E TIL/LEHI
KIPUSCET %, FHARNRMERATI 2T, BENG—PHBEE T EEEN R B EgSE.
X in

BGER, FIENL, SWLrEH, FRCEERE, SchurkhbLil

A Review of Preconditioners for Structured
Systems Arising from Half-Quadratic Image
Restoration

Shuen Sun, Chaojie Wang®, Biling Liu, Jie Chen

School of Mathematics and Statistics, Beijing Technology and Business University, Beijing

Received: Dec. 17", 2023; accepted: Jan. 11", 2024; published: Jan. 17, 2024

Abstract

Half-quadratic regularized least square method is one of the important models for achieving
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high-quality image restoration. In the process of solving this model using optimization methods
such as Newton method, each step involves solving a structured system. The Preconditioned Con-
jugate Gradient (PCG) method is an efficient method for solving such systems while its conver-
gence rate depends on the nature of the eigenvalues of the preconditioner. Constructing a suitable
preconditioner is meaningful to improving the performance of image restoration. In recent years,
combined with the structured characteristics of the system in half-quadratic image restoration,
scholars have constructed a series of preconditioners based on the Schur complement approxima-
tion of the matrices and other strategies, and the corresponding eigenvalue analyses are given.
The numerical results show that these preconditioners effectively reduce the computational cost
of image restoration. For the structured system in half-quadratic image restoration, this paper
organizes the preconditioners that appeared in recent years and makes a comparative analysis
from different sides, aiming to provide ideas reference for further improvement and research of
preconditioners.
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