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Estimation of blur parameters in image restoration
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China; 2. National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230029, China)

Abstract ; The image restoration technique is an important way to improve the quality of images, especially in flight
photography and machine vision. In this paper, the mathematic principle was analyzed first, and then different de-
blurring methods were employed correspondingly for each motion condition; specifically, the type of motion blur
was judged. For linear motion blur, both the Hough transform and error-parameter were taken to estimate parame-
ters. Furthermore, for rotational motion blur, the curve-fitting and polar transform were combined to estimate de-
graded parameters. Both were followed by Wiener filtering to recover images and improve image vision quality. The
proposed adaptive algorithm was used to calculate the linear motion blur parameter (30,70°) and rotational motion
blur parameter ( (128,128), 20°). The results show that the algorithm can estimate blur parameters accurately.
Compared with traditional handling, this proposed method has the advantages of high precision, robustness, and
speed.
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Fig.2 PSF and transfer function of line motion blur



FAH

£, % BRERF RS T - 317 -

HIE 2 WTLLE Y, 32 SO i 1208 R H (u)
T u=n/a B9, K n NEBEL
1.2 mEFRiEmhEMR L RIE

R — T ek s s R AL pLE. 5 R
B EAE— AR EE B R ER BB, X
IREN Ay — BRI R IR r, BB 1H)
T, e RN o, MM A E 0 = o, MBILE R
g(x,y) 2 T I E BT

g(x) = LTLTf(x - %,(2) ,y = y,(¢) ) dt.
FoR R ARARIE R N
g(r,0) = LTLTf(r,H - wt)dt.

FH 1%, () =rcos(wt) ,y,(t) =rsin(wt).
4 1=10,s =rwt , 3 r TN T HIE, WA

g (D) = [ 7= 5)ds

G
g (1) =f£(1) =h.(]).
4 a, =2aT, I
h(l) = {l/a,,O sl <a,;
0,a, <1 < 2qr.
Xt R ek S B AL,
2 HuH#R

BRI SEUE T B R 8 T IE T B &
SR,
2.1 HZEmEWMsHMitEE

BRI A R B R E LB 2 &
BB

B TR EEE S A, TR AENE R
Bk EA— R PATRE RS, R AL E —
— XN F A F A B BB EE 34T 7] HE Bl 0 1)
T H TIX LEHE 4240 Paul Hough F 1962 4F 32 H i
Hough P/ FRERBEAR, B A F M
B ELR N, JGRY B RS2 ER R .
Hough ZF# i 3R JR B 7E F A A SR xHE M,
W SR 6 45 28 ) P 9 45 8 MR AR B B Rl i —A
R XRERRKE IR 06 B 5 Hh 25 il 4R i R [e) R e 4k
S FHRE YO e R

18 PRI T ARSI R B B — (B
BRI, LT R LIS, KB canny BT RE
AR AT ARSI H 2 SERISTE Y T 4% , BRI Y T ik
AR 2 A BER SR GRS R B

T RT3 R EMR $E17 18 B AR e g

MBI, BB E X B T EE RN E N
P, FIBT AEET 0 WH A 2 /K%, B G
HAT canny BF DGR, BRI HEAN 2 KEL
Wl 3 Fr7. BRI Hough 784 I B 2R i 75 o) B
B 1552 SR E R B AR X2 3h 7 1) 0, TR E 2R ) B9
FEBGRP N 2 AW RE s SRIBM AT BB
h(x,y) INE 4 BioR.

B3 Canny EFHHKIFMER
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Fig.4 PSF path of linear motion blur parameter
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Table 1 Results of parameter detection

IR SRS AXHEE
(10, -70) (12, -69) (10, -70)
(15, - 60) (16, -61) (14, - 60)
(20, -50) (19, -50) (20, -50)
(25, -40) (24, -39) (24, -40)
(30, -30) (31, -31) (30, -30)
(35, -20) (33, -20) (34, -20)
(40, -10) (37, -10) (39, -10)
(45,10) (43,11) (44,10)
(40,20) (42,20) (40,20)
(35,30) (34,30) (34,30)
(30,40) (31,40) (30,40)
(25,50) (24,50) (25,50)
(20,60) (21,59) (20,60)
(15,70) (15,71) (15,70)
(10,80) (9,82) (9,81)
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Fig.7 Linear motion blur image with s =30, ¢ =70
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Fig.8 Rotation blur image and its frequency spectrum
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Fig.9 Edge extracted by canny operateor
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Table 2 Results of parameter detection
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(80,40) (83,39) (75,42) (81,40)
(128,128)  (126,132)  (124,126)  (129,127)
(150,100)  (148,104)  (153,96) (150,99)
(170,150)  (168,148)  (165,144)  (171,150)
(200,200)  (198,201)  (205,202)  (201,200)
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Fig.11 Rotation blur image with ( (128,128),20°)
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