% 6 W | R Vol.43 No.6
2015 4E 6 H ACTA ELECTRONICA SINICA Jun. 2015

PR 4R AR A AR K A I DU A 2 v 1 1y

?mﬁl’ﬁz T@Z’ﬁ-&‘:“éz

(1. R4 BETT RN 515 L LRRABE , A5 a8 02400032 VLIRS KA i AU LR B B Sk B, YLIRIR M 21116)

i E: SRIEEGRERS R S 2 B2, 32 A Kullback-Leibler H S 4 18 O FOIT, FIF-J7 HRAZ 45 bR
B TE I, S HAT A R AR B RE R o IE D AR TR .y 5 T (3 R A AT AR P MU SR 450
VR A WU AR AR SR IR P BE MR ELA o 2R Sl S ) X A AR 5 ) R 300 4 T R R I, 4 1 At 1 4 i 5
SRR T ECRI 207 IR N AR R R 22 i 22 , 50150 ) A5 M HE AN R A AR E R,

KR BNk BRI AR TGEREE
FESES: TP302.7 XERFRIREG: A XEHS:  0372-2112 (2015)06-1152-08

B F=3R URL: http://www. ejournal . org. cn DOI: 10.3969/j.1issn.0372-2112.2015.06.017

The Application of Improved Iterative Algorithm to Regularization Model
of Image Restoration

LI Xu-chao' , SONG Bo?, GAN Liang-zhi®

(1. College of Computer and Information Engineering , Chifeng University , Chifeng , Inner Mongolia 024000, China ;
2. College of Electrical Engineering and Automation , Xuzhou , Jiangsu 221116, China)

Abstract: According to the imaging process is easily affected by Poisson noise, the image restoration regularization model
that fidelity term is described by Kullback-Leibler Euclidean and the regularization term is established by the square root compound
function, with adaptive weight coefficients, is proposed. For the gradient degeneration and the large scale Hessian matrix, it is unable
to apply the Newton iterative algorithm to the model. In this paper, constraint set is introduced by the magnitude value of degenera-
tion gradient, the diagonal and easily computed Hessian matrix is established, and the improved Newton iterative projection algorithm

is proposed. Simulation results show the proposed can effectively restore image, such as the lower relative error and deviation, the

higher peak signal to noise ratio, and better visual effect.
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RE 2.697832e-001 8.856192e-002 1.159481-001 1.013726e-001
128 x 128 MAE 5.622634¢-002 1.870299¢-002 2.328369e-002 2.307287e-002
PSNR 2.096827e + 001 3.026199 + 001 2.935690e + 001 3.192266¢ + 001
®6 REEEHITHEII L FHPY A [ 4 2 AR AN MRT G2 T 50(E 52 56, 245
At B ] FISTA #5935  ISGP 4%k ES &R FMWY A SO RE W] 8 2 s R AR S 8 R, a2 O
256 x 256 45.011 47.098 41.320 W55 RE FI MAE %2/, PSNR %85, 24 0 AT 3508 38
128 x 128 12.277 9.167 7.453 GE
i =X (39)iERR
4 it
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TRAHBE BE 5| ASEAREE , A8 1 T X A A 2R 40 15 . 5

A R, A
(Eo(u,) - E(%,)) (aj-—a) =0  (Al)
(R(u,) —R(u.)) (a-ay) <0 (A2)

R R w, B u, SRR RRZ R MR
Eo( “1)+al ( a.)<Eo( z)+al ( az) (A3)
Eo( ) + asR( o)) < Eo( #a) + e, R(Ua) (A4)
K (A3) H(A4) A, WA AL, 23 5% 2 (A3) B
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A 1 K (AS) AT 0, P9 aryy - @ Fla, — a,_ E
AR5, BB 3% AR 7 26 1 1 U 2 8507 51) 2 00
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R(uao)
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