165 T
2011 4E 7 1

SRIEIEE FEPIAe

Journal of Image and Graphics

Vol. 16, No.7
July, 2011

FEES KRS TP391.4 XHRFRERG: A

XEHE: 1006-8961(2011)07-1164-06

WX RSIMER RS E, MU, B, FHIBHE R 5052 SO 7 1 [T]. B R EIE 244 ,2011,16(7) :1164-1169

) F 330 5 15 25 51 12 Zh AR M 77 [a)

R E, Gk, BER

(R B TR LR A 5 B 2 e B At 210094)

W OE: S RRE(PSE) SR 0 AT R s SO RR IR B SCHE . 51 B 48 SR i PSF S8 T il A f
JE (5 1w ) ANAS RO P ASZ B4R, SR TR £ 2 ) A 3 SO P 2 H . £ X R Lokhande 5 A1 H A 28 56 748 6t
BRI 32 Sl RO T T A 3k AT At T S 0 A 0 A5 AL B D B, R P R S A T 2k, I R Rt A R R A
eV B HR IO R AG T R LA . SEUe R B %07 TR REAS 45 B LU 507 15 RS 0 A9 £ B2 (L, OF EL R B RE ) R 48 1
G BE e B IE Ao

R W R SRR (PSE) 5 3 Gk il 78 I A8 480 5 0 {42 JiX

Identification of the motion blur direction using spectral property

Liang Wanyu, Sun Quansen, Xia Deshen

(School of Computer Science & Technology, Nanjing University of Science & Technology, Nanjing 210094 China)

Abstract: The accurate estimation of the point spread function ( PSF) is very important in restoration of motion-blurred
image. The uniform linear motion blur PSF is composed of two parameters, namely blur angle ( direction) and blur length.
However, estimation of the motion-blurred angle is the most important. The motion-blurred direction based on Hough
transform , which is proposed by R. Lokhande et al, is improved. The improvement adopts more pretreatments such as edge
detection, detect the straight line by Hough transform, and takes advantage of the improved Hough transform peak extraction

method to estimate the value of the angle. Experiments show that the method can be more accurate than the original method

of angle values, and has anti-noise ability, identification of high precision.
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Fig.1 Motion-blurred images and the corresponding

frequency spectrum
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Fig.2 The principle of Hough transform
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Fig.3 Comparative effects of pretreatment

Ry A PG TR R T AR T AR e 1) BRI B2 i AR
RN PG  XoF B3O % 11 1) Bty 1 xR 47 300 ke
MRACE (AL AE. 2K A H 7, Canny
BRI 2 G G I ORI T 4% B2 1) Sobel Il Roberts
SR T BT Canny 51 H A X w7 A A
S AR ) | AR BE LA S R i 2 S AR
R, Canny 3 2546 0 4303 AT LA ek /0 A5 A A6z ) v
30 2 T, AR T A9 B SE R 2 B, T A I
FERAR AT EL AT I o AR SCHAR A L S 1) X
AR R S B EIR G (x,y ), BEAT X B8 6, 45
PRI 1 T g I 2 B B S 5 2) %o ke 5 0 i ] A
Canny 3 Z 6, 45 2550 13 141 14 3140 2% A i AR o

M 3(b) ol LIF H, 40l ik Canny 1 % K
D), 7 300 GRS I AR 1) rhot R PN S S AR TE WG 2% A



57 90 X 55 ) T AU eV 4 )5 S B O 1) 1167

— 5 R I 10 5 BT L2, AT B L I 2 A R R A o
EA B RS B I 25 2 . AN 2 R S50 45 545 1, Canny
BT ISR B BIAE N 0. 85 AR AR . G A
B EMG A AE MRS D0 ASOR G003 1] I i) — 38 43 W
R ARANTE I, H BN . X, AT LR iR
SV A b A R SO PG HE AT R B v A e O
Bz 5 ok FER FH 8 U R R AT M PR R R
KL AR E B EES RN R TREAR . X
AL AR ELAR B0 AR
3.2 EXRTHIEERNABH

SCHRLO T 5wk v, 8 R 8 e 76— (H 1A A
W TR B, SR 2 BB 1 e K1E A(p,, .0, ,
AT 5 2 A IBE B L2k p,, = weos @, + ysin 0, , HE i 15
238 Z SO 7 18] £

HHE 3(b) () T LLE M, R EIEAT T AH N 1Y
Wb PR feJE A5 B ER R B LA I AN S AT Y
ME— T 4% B2, R — S T T R 2 1Y Je 3l £k T
P RC R o Fl R I AR J8 1) R W, G 2R PRI s i e
o — A HZR WTE S50z R AT — ARz 20m
wre IR R . i T TA S ) RS T R
AN — BRI SCRik [9 ] Hb I B3 L B R B A 1Y
S AR BT T I 4 B 2R, A I 2 5 Ay BE A5 3 60 4 3 v
AT I 2R i R A — e AR 2, LR A R
1 R, 315 2 25 R B A

07 T ) — 2% L2 1 500l A 20 2o 78 SR A% o ki
SRS AT SR 22 05, 76 B 3R 0 {1 5 K s oy
S A8 STH O AR (RN A N 8 = G L B U R Sict
I3 (1 12 B ofe 1) 5 ik B 2R LT A — B R 5E 4 4 4K
14 o T 3K 0 A 408 4 1B B 2R B0 Y B R (B 58 4 A ) —
FHZ DB AR SRR R H, TS
FEIAER ) B AN TS 8, AR SR Gk [9 ) Bk b
Tk BRI ) e R A R T4 R P
ZABERAE o KT S 50 25 519 43 Hr b o] S0, — i R
3 A0 s B2 2% HBUE RN AR BN/ il
N H,GH, G FH o BT R A S e 5
0,60, f10,, RIFil 6 1 0,4 35 6, #47 Hede, i
0 0, 25 1) 4 X K T 150 8 1 B (8 (AR 4l 28 56 3 4>
B — R 5°) , 31 H 0, F1 0, 2% i 4 Xt (i /N T 1%
SE 14 13 {8 (R 4 28 00 (. — M 1°) |, U1K 0, 711 6,
PEAT MBI (8 12 545 B TF 0 BLZR 1 £ B (AR
SCR 2 S RUE R 8 5 ) 5 =z, K 6 A o,
HEAT MBI A 12 B4 BIAG TF 0 40 7 1) A 3 - 1))

(a, +06,)/(a +b) 16, -01=2H
16, -0, <p (7)

(af +b0,)/(a +b) HAih
P e 2300 B UE I AR 1 AR 2, A 1
AT A BT A B L 5 19 A8 0, B AR
T b LT T A S BRSO AR R Y OC R NS F)
(1) 12 S AR R A AR £ B Al T
3.3 EEZH

S S O S o S B/ TSN N P

1) Xz SO ER g (oo, y ) ORI 28 46, T3
Hg, 15 2 15 2 B0 KR g (v, y) 1 45038 18
G(u,v);

2) X G (u, o) FEAT XS HOE e, 15 235 B Y X %
T P, 5 5 2 OIS 2k A R 5 R R R R R R B4 1 D0
T AR AT U8 I K e b B

3) XA R G (w,v) 8 Canny 31 S AG T, 75 51 43
TR I R ER e(x,y) 5

4) X GAG I FR e (2, y) 16 R E B A BE T
PN HEAT R R A 8 (B Y B AT LAAR A0 o R ) L 15
) ZANEH A

S)TER B A R3] 3 NS H,,  H,,,
MH,.;

6)H H,,  H, M H, .3 se[ L1553 K EHLZ,
AT A2 3 A58 R M AR (0,6, 71 6,) , 4R 5 R4
X (7) AR EEGT B Z 5 A

7) AR A K] bR B T 1) NS PR ROk AR R
G2, %20 B8 6) 15 2 Y £ B2 R AT 18 24 5% 15 3 iz
SRR G A B f R B A THE

4 WM

H T — X DL LS AT SR E, H Lena R
(256 x256) K A5 IR FIR BEAT SE 560, 52 50 45 1
mE 4 s .

M4 10T DL B B — 22 B I8 R 58 1 4 4L,
DTSR T 265 2 71 o B e i i B8 43 B 19 1 B M
(e) () 735 (d) (g) Sk 5 &, /T LA HH
Canny i1 2 K510 J5 T 45 21 (14 T 4% Lo 0 32 PRS00 1) 4%
FIR) X 5T 1] B A R A G A b A ) e AR
Bl AT G 258



1168

P EEREE AR www. cjig. cn %16 &

(a) I

() I (d)iaghamE

R TG B A S ) T 1 4 A T AR RE L 6
b fE {5 )% B4 [ & (Peppers. bmp, Lena. bmp ) it
11 T AR J5 16 (0° < 0 < 180°) FIALH ] 2 10
AR FR I ) L SR, SR R R AR ST 3k
PEATIZE BB AR A M 0 O AR R 1 M 2
Pz o Horp MER 22 = SR - HSM B, A

Bk iR 28 0. 185,

(f) J7 )28 120° RE 10

() 5] (c) oA Pl

(g) & (6)BSTE (h) 15 (g) 10 Gl

4 Lena {52 ShBEMI Jr 1n) 42 51 52 95 45

Fig.4  The result of identify the direction of motion-blurred Lena image
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Tab.3 Noise-free case, the results of two methods
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Tab.4 Noisy cases, the results of two methods
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