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(a) Defocus blur image (b) Motion blur image

(c) Hough matrix of (a)
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Fig. 1 Blur image and Hough matrix
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Table 1 Comparison of our results of estimating motion direction with others

True value —90 —80 —70 —60 —50 —40 —30 30 40 50 60 70 80
Before improved —88.1 —78.5 —67 —61.5 —48 —41 —27 28 41 47.5 58.5 68 78.5
Absolute error 1.9 1.5 3 1.5 2 3 2 1 2.5 1.5 2 1.5

After improved —89.7 —81.2 71.1

Absolute error 0.3 1.2 1.1 0.6 1.5
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(a) Motion blur image
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(d) Using the proposed method
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Fig. 3 Recovered results of motion blur image comparison

between the proposed method and the traditional one
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(a) Defocus blur image

Normalized amplitude of MTF
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Axis coordinate/normalized frequency
(b) MTF obtained from (a)

(c) Using the traditional method
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Fig. 4 Recovered results comparison of defocus blur image

(d) Using the proposed method

between the proposed method and the traditional one
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Table 2 Analysis of the method’s validity

Average Stal.qdz.ird .Entropy.of Definition Edge

deviation information energy
Fig. 3(a) 101.83 53.699 7.2706 4704 1.058 2
Fig.3(c) 100.9 56.879  7.523 6 5342  2.539 2
Fig. 3(d) 101.93 62.242 7.7341 7 835 25.741
Fig. 4(a) 98.777  54.93 7.288 4 320 51. 358
Fig. 4(c) 98.692 68.447  7.347 3 5264  98.325
Fig. 4(d) 97.523 69.808 7.3965 5587 102.237

1A 3 AP 4 95 IREE SR ANER 2 (9 Hdie Xt L R
T8 BB K E SR AR ARAR /I S B v 22 A 008 L 355 MR
J 2 RE AR AR AR . A% G Y 1R R AT TR R T A
PE AR SCOR 1 1 PR SR R T R A A S R (AR
BOR.

TR S

ASCHR T —FOp 9 T Hough 28 4t X /3 iz
SIS IR RN B A A5OR IR TR S R0 [ER 1 O 12
R N TR Sy I 1= T = v o I
100 % , 45 % AR 45 (9 52 AR (B AR SCR 3 T — b 3
F UGB Prewiit 551 1 2 Kk BBl & ESF 097
TSV RCR {2 ) M ) 44008 5D
K& 53 72 AT E AR, TR A 2 ok i
Prewiit 51 9% K ok B0 ESF #4706 HU R &
PERE LU AL IR 1Y Prewiit 53 F 245, S45 K U0, 4 SCH
T 10 FH L5 s AN PSR B o Ay e — s A, Xof
PR 11 15 W Ll S SRARAIG 50 125 1403 7 1 AR 52

H T Y BR A A SR e T — 1 iz Bl A
BRI IR TR R PR B T ORI & 2
B B4 bb an 25 FE 500 s Sl B TR A 55 R T
REFOEE T 627 1 MR 2 D 7 1k 1 o RS L K
S % ik
[1] DING Hai-yong, BIAN Zheng-fu. Remote sensing image

restoration based on TV regularization and local constraints

[J]. Acta Photonica Sinica, 2009, 38(6): 1577-1580.

TiEHE, FIEE. BT TV IENALFJR &2 5 12 2 QK 5L

[J1. J6F24R . 2009, 38(6): 1577-1580.

[2] ZHANG Ju, HE Xiao-hai, TAO Qing-chuan, et al.
Restoration of 3-Dimensional microscopical images based on
markov random field with adaptice regularication parameter
[J]. Acta Photonica Sinica, 2008, 37(6) . 1272-1276.

KA AN BRI, . BT Markov BEHLIA Y F & B IE

e =4t g 2RI ] Je 2=k, 2008, 37(6): 1272-

1276.

[3] GUO Yong-cai, GAO Chao, WANG E-nuo. Blind image
restoration algorithm based on wavelet transform and NAS-
RIF algorithm[J]. Acta Optica Sinica, 2009, 29(11): 3000-
3003.

TR =, EWIHE. BTN AR e AR B S Al 0 0H 3 U

PR E HEGRE R a4, 2009, 29(11): 3000-

3003.

[4] WANG Hai-tao, CAI Jia-hui, WEI Peng. et al. Image
analysisi of optical synthetic aperture system with the
immediate/para-immediate u-v coverage[]]. Acta Photonica
Sinica, 2010, 39(2): 260-265.

T, BAEE, NS, 5. BId/HERDEY u-v B ARG S

LARRA I HTLI ], ST 4. 2010, 39(2): 260-265.

[5] TANG Xiu-wen, TANG Zhi-lie, WU Yong-bo. Resolution
improvement of photoacoustic imaging system based on
acoustic lens with winere filter[J]. Acta Photonica Sinica ,
2011, 40(1) . 103-106.

ST, R, k. I 4E G U8 Dk B0 B G R

RGBT ]. ST 24, 2011, 40(1): 103-106.

[6] LIBo, LI Yan, LI Xin. Research on the image restoration for
sparse aperture optical systems[]J]. Acta Photonica Sinica
2010, 39(2). 275-278.

ANk, AR BT WAL OL S R GRS R B

WFFE[1]. 724, 2010, 39(2) . 275-278.



119 Hh/NIT LA 18 B 5 B AR RO 1R R Y A2 R 93

[7] CHEN Qian-rong, LU Qi-sheng, CHENG Li-zhi. Measurement based on partial motion blur image[J]. Opto-
Identification of motion blur direction from motion blurred Electronic Engineering . 2009, 36(10) . 71-75.
image by direction derivation method[J]. Journal of Image YEooH . Rk, XIHTHE. 2. 3T R 30 is sh 0 B 4% 6 I
and Graphics, 2005, 10(5); 590-595. )] el LA, 2009, 36(10): 71-75.
WRTT 2 . BliE A2 . AL . 26T 07 T o3 (9 32 S A J7 1) % 5 [11] LIU Xiao-hui. GUO Cheng-an. HU Jia-sheng. A modified
(I, v EEREFE #2005, 10(5): 590-595. wiener filtering for restoration of ring-coded aperture images
[8] NUNES F L S, SCHIABEL H, BENATTI R H. Contrast in inertial confinement fusion[]]. Acta Optica Sinica , 2004,
enhancement in dense breast images using the modulation 24(8): 1045-1050.
transfer function[J]. Medical Physics, 2002, 29(12): 2925- XIBEHE , BR %, TR TE. 5k 29 3 R 78 v 2R fL 2 18 AR K
2936. SN R A IR I 7 2 LT . D6 ¥ 4, 2004, 24(8): 1045-
[9] SEGAL R, SHCHERBACK I, YADID-PECHT O. Cmos 1050.
image sensors: two-dimensional mtf for anisotropic resolution [12] By, XeE, B, BirnmidsmiM], 2 . dbad:
characterization[ J]. Sensors Journal, 2007, 7(6): 947-952. F ol At . 2008.

[10] XU Yuan-nan, ZHAO Yuan, LIU Li-ping, et al. Velocity
Restoration of Motion Blur Image and Defocus Blur Image

HAN Xiao-fang, HU Jia-sheng
(School of Information and Communication Enfineering , Dalian University of Technology .
Dalian, Liaoning 116024, China)

Abstract: Due to the image blur caused by defocus and motion, a new method is presented to distinguish
defocus blur and motion blur images robustly and accurately. Based on Hough transform and compared the
number of highlights in the Hough matrix, this method has high accuracy, up to 100%. An improved
approach for motion blur direction from motion blur image via two directional derivations is proposed which
improves the precision estimation. And, an improved method is presented to calculate the edge spread
function using improved Prewiit operator and Fermi function, then obtain the MTF and then restore image
using Wiener filter. Some experiments are performed to validate the performance of the proposed method.
Experimental results show that this method has effectiveness and strong resistance to the noise, and can
work on noisy images with low SNR; when SNR is 20 dB, it can work robustly. And compared with the
traditional image restoration method and model, the image restoration results are improved significantly
using the proposed method.

Key words: Image restoration; Blur identification; Edge function; Hough transform; Modulation Transfer
Function(MTF)





