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The blind restoration of Gaussian blurred images
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Abstract: Classical image restoration algorithm is based on point spread function (PSF) is
known. However, it is difficult to determine PSF in many cases, we have to estimate the true
image and PSF in the case of only knowing some of the information or no information of
imaging systems, this process is called blind image restoration. For the Gaussian blurred
image, it is very difficult to detect PSF, so blind restoration of the Gaussian blurred image has
been a troublesome issue. In this paper, we suppose the initial PSF using the characteristics of
Gaussian PSF, and do Wiener filtering based on Gaussian blurred image with noise, then gain
the restoration image through the median filtering. Experiment shows that, restored image is
better in subjective visual effect, and remarkable in recovery effect with good noise immunity.
This method has some reference value to improve the image quality.

Key words: PSEF; Wiener filtering; blind image restoration; Gaussian blur

51

T

PR A2 Dt P A5 Ak PSR ) — 2 5 DL PR AT DR FC B S AR A i 8 — RS B o RIS Y

“WFE HES: 2010-08-02
EEWA: HEKBARRASEGRIIHE (60777045) ; g iiRHE I B R 1R % B0 H (08QA14051) 5 il 20 & R 5L 4 2 B W Il
H (2007CG61) , b1 WF 5 A= B 2k 4 ¢ B 35 H (JWCXSL1002)
TEFRY: TAL40(19839) , 5B RS W50 4, BEMEAE B0 . B RGP S B RS 5 & R 7 T 5T .



%14 T 4L 2/ R s R © 39 .

A T 18 PR sl A PR AR AR R A% i e PR 2o e v o Ry P it o B RIR AR BR G2 B TR AR I AR
T H o ERE R JFURTEAFIE 5087 e& K (PSE) B 52 B A5 BT BT 2547 79+ 3 i i i [ 45 52 J50Rs
HA—E MMERE . RRE S I — > EE 207 1 2 A I i TR 5GR AL i PSEF B9 2880 AR5 AR IE A TH Y PSE
RIFEE . TERSAE R TP Z MG E 2RIk . Ayers G Fil Dainty J 441 7 IBD Jrigt g
—FEAAE RAERUEE (R A B PRIESE A DS SO AR 1 o — P, A B, A NS T
LAY 7 W Nayakkankuppam MV Fil Venkatesh Y VE 5 4 i /N AR He 92 BU PG R B2 (HU2:
AR E] AU R, Callum B M $H T3 /MU s B ASIIR KO o BRI — T it
TS A, SCHRLATERE) 1 ot (A bR BOT 3 R I ok 4 i B R s

N T SR A BT R — LA Z AL BRI T 00 R S8 i AR 40 8 Dk 45 1 P ELDE I R SE B MR 1Y
PRAZ 10— LA 5 MR 7 1 v UM 1R AR B 1R PSE e » W0 B A T PSE 357 I (B
P58 i I AE DA DE I - i —4E P (R UE P A T B R IR . KR T A A B AR S8R e A T
FAARGT A 25 BR PRV AT - R O ST T S i 1 IR B R S50 (H.

BEREGRXLIIRE

TE FB BRI AL i LA SAD s PR AF S R v 2 i SRS P 5 i B GGR AL (MR BCR W B AR 22 . 224K
byt b s PR S OB A B PR AT AR B O M R PR . AR SEB o, T o » 30 B0 15 i AR e Rk
Z G5 IR (8 BUR R ULR AL i e

g(x,y) = f(x.y) *x h(x,y) +nlx,y) (D
KO, () BIGENE  h (2, y) RZEE A 1R A R R A5 21 (1) 22 48 pR 5 FR M BRAS 2R 50 10 vl 1 2%,
%PSF’g(:r,y)ﬂiliF‘/ﬁ%@JE"Jiﬁ_ﬂ:l@@,n(x,y>%7”57% B LS T R R R

PR, « FORBBUSH . AR ML BRI IO g S
P BT LA S 2 (D AT B 3 5 P IR
D7k YE PSF CIF HERT  SEPR BB AR A

, ” Bt I

ERAE BT B SR PR R B B Il < 7 BEERERE | rxmumemmie

- PSF R BRI — RIS 7 . BRI IR SPSFRIRA R R
BRI 1R . AR 1 B R M1 G

1% 5 WK 2 f R FE 2 I R AR B 1 T = 4E gl g i v 0 — Fig.1 Block diagram of blind image restoration
2 (LS Peas 13 BV BUF RO AZIEE . N UE P A E U A5 0
H% (/lvV)Y(/l’V)

X(usv) = (2)
Sm(/lvv)
Hpusw) | P+
‘ # Y ‘ S,z;x-(/lvlJ)

Ho) = —= (/“"”Y(S”’(”) S (3)
X (o) |24 Dmotrye
| X (o) | S Cpesv)

AP X7 (ua) B H (s 43502 X Gusw) L H o) I IEHE R B X Cusv) « H o) FTY (o) 53 515
[y h(aa ) gy W BIPUREIR . Se Guav) o S (ua) S, o) 331G 5 - B
MR A DhEE . ) M) A LUE B S RIE Sy (isv) o S (s ) TS, (usv) » J7 REFS 2
X)) F1 Heav) o ABJE  AESEBRI T AP X = A R ARXEAT 2 A9, T 20 (2) Al () i S 33 LU (e 3
=RV EBORAUE . RO RGN

H* (usw)Y(usv)
[ HGuw) [ 4.
X" (s Y (usv)
‘ X(/mv) ‘ 2 ‘f‘}’/,

4

X(;lyl/) -

H(/la)J) - (5)




© 40 - e L A 4533 %

Ve Ay RPN B B AT BUE T LUBAHER I . =0. 2| H(0,0) [* KL 7, =0. 2| X(0,0) |*
BCE R, — il - AR ARG LU BRI v, Ay AT LAGRIIEAR - PR (i B s . Rz K
/Ny Ry (B T REGESS R B — AU B0 B8 P . P EIE DA R ST IR DAR 19— b R
TARLNER 2SI B . BB R (P ETT I P A6 1 R AED B3N KB i P ELA U I R K I 1E
FEL 8 DA A 0 P AR 33t S PR X T — 8 R B LM 7 . e 3R it T 055 O R IRBE T . L/ 1Y
LR 0 e PSR R R Y S AR A — S R b AT LA o I P D D s P el R 14 P PR ] L A 0
BRI )[R Bl MR B T R 2 A5 L

2 HENHESERKESH

JiIt T B D06 PR R RS2 6002X600 FY lena EIR . 1) iy $0r B4 46 BURZ pR B0 (T MatLab 2F A1
fspecial BB A= R 7X7 B i W RS AL eR B0 X lena [RGB R L Az A7 BT B4 i S RORS] 14 4% [] b
RO 1R 8 IS {EL A 0. 77250 0. 03 A JT I s o 7 IR A2 2 R o 1 00 I8 P 150 25 MR ) g S0 A
FURATEOC T » BEAS T — D0 5R I R eR A R (s ) s B FR 1 A0 O AR HERCR 7X7 (977 [ ML T
(1 1T ORI A HHEA T — AL HE A2 (O R O i T35 HAE . My, 38928 0. 55425
H—AE b HE A0 aa Ak T PSE af7 A (2) A (3D i, 2RI T A9 38— o i g — 4 h (H g s
PRENIAZ VR o D PR AR Tl A5 R A2 D PR A B A1) 530 0o 7 ) i Al PR A 1] 2 s o dell o R
FUANKE A B P 2 Cor PR A A OCRAR e S A8 00 R o 8 03 BT » PR P 5 2 ry A o [ ek it 141
18R] Pl 15 R S i I 450 i g 7 ) 3 5 G I €] 150t BB 08 5 ) B X — i+ 18] 2 CE) 5 s 52 i 1 it
BOIAEER.

() g E (b) JR IR R 1L Zeer il (c) BEHIE %

(a) Original image (b) Edge image of original image () Blurred image

() BB A (0 LEER () 52 L P 2 ek

(d) Edge image of blurred image (e) Restored image (f) Edge image of restored image

2 5 R AR R 2 S B B SET () | (o) L Ce) Bt R A Gl PR (b) L (D) (D)
Fig. 2 Time-domain images(a),(¢),(e) and edge images(b),(d), () of the original,blurred and restored images
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