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Abstract

Image restoration is a key research point of digital image processing. Wiener filter is used for ba-
sic image restoration, and boundary extension is a good method of ringing suppression prepro-
cessing. Further analysis is made to find the relation between ringing pattern and precondition,
including PSF radius and the gradient of outline. According to the relation, we build a 2D database
matrix R to store the outline ringing pattern information. Combined with edge detection and im-
age dilation, we can invoke the pattern database to suppress the ringing in a certain pre-condition
and distance. Finally we verify the effectiveness of method with a simple outline example in Mat-
lab, thus controlling the amplitude of ringing within *#2, and then the image information is res-
tored as much as impossible.
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Figure 1. The model of defocused image restoration in frequency domain
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Figure 2. The comparison of Weiner and least square filter
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Figure 3. The restored image with ringing artifact when PSF = 10
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Figure 4. The trend between ringing pattern and PSF radius
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Figure 5. The before and after of using ringing pattern matrix

5. AR EE I ERT XL E



JEW TS, AR

SesRAHRR MR 4G — S BV SC B IOBE B, FETEAERE D b, AHXHE AR IR R(h, d)SRIREIEIE
5, WIRE, 4 5(0)E NIRRT B AR IRE: B L, SRR dFR£10, B IEER
TE£2 DL, ACRIEHEF. 15 5(0) i TREBE S, FERBMBELSH RIS, T HLA 6L A
SHE T, BRI BRA RS

POTE A WA, AR, RS mEG, SE ARSI R AR, LR
W TIRE . SRS R BHEEA. NTERGE. SRYRNER, FES LR LG4
(IBRRE, FEMPRCHTE BIZE0 B S AR T SRR, IR E R B IRREH h R d.

TR B RIS RENE, LR B B30 T S 4 R E— 25 SR e e s 40 A, 456 BB B 0
SHRR BN, EREZARSERMIRES. WRHN, HERNHERBIE, 5% Sk,
5. &g

eI X L e T URAE g B R R Tk, IR 7RG E BN AR IR . SRR AR
B AR R R BE N IR A SR RE R, SRV SRR U R k. 2 PRI RAGIRE = 2
FERBE R, e TR MR A R — i, A R, dfIRIEIE. 25 RS IR LR
Moo, BB RCR .

B oW

RIS AR B B LA T, T IR AR SRR AR RE L L RS2 B HE e o R IR IR e i =
A KA U S A ORI ORI, LSRR R SRS KR A2 (K 2 AR R T

BE#k (References)

[1]  Eok#E, BEE, i, %5 (2009) BRI THA R T RIRQ BB IE. £ LFE 8, 105-111

[2] Zetd%r, BAEEZN, H4C (2010) B &5 EBIGIREBMBITEN. #14KR KE 7R, 8, 1244-1253

[3]1 Z=&oR, #EH, BRR, 55 (2008) @ o# R0 IRR IR M T S5HH]. £ LS HFHA, 6, 664-668.
[4] G744, X% ZEE (2014) EUGERL TR PGEMG L. i FpL 85 BB F#9R, 7, 1051-

1059.
[5]1 B, 2R, YR (2006) i & R MG IR B SO USEH L S8k, TR SR A ##K, 11, 1290-
1294,

[6] ZERil, kb2, MR, % (2014) T LGN B ERQHIR. k4434 T2, 3, 797-805.

[71 REiL, MO (2012) —F G IENLIKE SR S8R Tk EFHEAF5R, 4, 79-84

[8] REA (2013) HET IEMIAK I EUR 2B 5 R . S, ERCRSE, EER

[9] dkakT, ENR, FRAESE (2011) KRE = 4ERL SIS b 0 B AR RO UG IR . A (K 57R, 12, 2748-2753.
[10] #RosE, = (2007) —FhE 2R EUR IR SN 1) 5 A3 5 R EVEN 77k, 2 FALI A, 4, 986-988.

[11] Shen, C.T., Hwang, W.L. and Pei, S.C. (2012) Spatially-varying out-of-focus image deblurring with L1-2 optimization
and a guided blur map. 2012 IEEE International Conference on Acoustics, Speech and Signal Processing (ICASSP),
Kyoto, 25-30 March 2012, 1069-1072. http://dx.doi.org/10.1109/ICASSP.2012.6288071

[12] Aghdasi, F. and Ward, R.K. (1996) Reduction of boundary artifacts in image restoration. IEEE Transactions on Image
Processing A Publication of the IEEE Signal Processing Society, 5, 611-618. http://dx.doi.org/10.1109/83.491337

[13] Lagendijk, R.L., Biemond, J. and Boekee, D.E. (1988) Regularized iterative image restoration with ringing reduction.
IEEE Transactions on Acoustics Speech & Signal Processing, 36, 1874-1888. http://dx.doi.org/10.1109/29.9032

[14] Tekalp, A.M. and Sezan, M.1. (1990) Quantitative analysis of artifacts in linear space-invariant image restoration. Mul-
tidimensional Systems & Signal Processing, 1, 143-177. http://dx.doi.org/10.1007/BF01816547



http://dx.doi.org/10.1109/ICASSP.2012.6288071
http://dx.doi.org/10.1109/83.491337
http://dx.doi.org/10.1109/29.9032
http://dx.doi.org/10.1007/BF01816547

	Defocused Image Restoration with Wiener Filter and Ringing Suppression
	Abstract
	Keywords
	散焦图像的维纳滤波复原及振铃抑制
	摘  要
	关键词
	1. 引言
	2. 图像退化建模及维纳滤波
	3. 振铃简介
	3.1. 振铃分类
	3.2. 振铃起因

	4. 振铃抑制
	4.1. 振铃样式的影响因素
	4.2. 建立振铃样式库R
	4.3. 振铃距离d
	4.4. 振铃修正

	5. 结语
	致  谢
	参考文献 (References)

