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Multiresolution Image Denoisng via Bayesan Estimator

HU Zharrhu
(Dept. d Mathematics, Nanjing University , Nanjing , Jiangsu 210093, China)

Abdtract:  The wavelet subband codficientsdf images have highly non- Gaussan gatigtics that may be nodd ed with generdized
Lgplacian didributions,and Bayedan egimation is used to suppress moise. Because the waveet trandorm is orthororma , moises in
wavelet codficients of images corrupted by additive white Gaussan moises are d© Gaussan and white ,and performance of deroisng
via Bayesan edimator based on orthogond wavelet trangorm is excellent.

Key words: wavelet ;bayedan edimetion ;filtering

1 _Loan(y- ) () dx (2)
. I p(y- %) p(x) dx
Pn P
, .
) Doroho )
1 (231,
Mallat (21 p(x) =e 97 z(s,v) )
: . : Z(s,v) =29 VI (1 V) Fo)=fet!
(8 8l e 'dt. v=1 wv=2 |
. Snoncdli (geerable wavelet) 1
, w0 i
500 * ; ‘\“
A
- 80 40 (\;)') 40 80 80 40 (i) 40 80 -80 -4 -20 ‘(1) 20 40 80
2 1 (a)lem (b)
X n ; () ( )
y=x+n (1 « .
n 0, o? ) {s,v} (4
LA a2 (4[4
_ _ L xpy (vl %) pe(X) dx ) . 2= K = @
A0y —J'xpx”(xl y) dx= I Py« (yl %) (%) dx FLJV_J rzl-‘f\’j

:2000-06-30; :2001-08-15



67
o? X K . G+1= HHG
, 0% K . s, Dli1= HGG
i=1, ,J
v} 2 4 D%i= GHG |
. o 2 - e:rznszr(“ﬂ SZF(‘E'W D} = GGG
0% =04 + M =3+ + )
BCE Rt S L B
\" \" \"
(5) _
0% my 2 4 0, o2
3
Y=X+N
D'(Y) =D (X) + D'(N) (6)
D'(N) 0, o} .D'(X)
, 3 (5
w = xw.owowy D'(X V) (2
» X
Jo, w (1
Tl k. 0<k=1) w 2
(3)
(4)
4

, . ( 2(a)) 256x256 ,

) o e o)
2 (a) (b) (SNR=4.78B) : (0) (SNR=9.89B) : (d) (SNR=10.52aB) : (o)
(SNR=11. 67B) ; (f) (SNR=11. 92¢B) .

b © 1994-2010 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



68

2002

,mets Daubechies
Symets 10 ,
1, ) 2(c) (D)
4.780B )
1
4.78 9.89 10.52 11. 67 1192
9 12.43 12.94 13.82 14.17
13.98 15.15 15.75 16. 40 17.25
2
4.78B
118.04 123.55 118.06
35.48 35.27 33.43
112 117 112.3
3
(
4.78 9.00 13.98
118. 04 118.06 118. 06 118.05
35.48 33.43 34.20 34.86
112 112.3 112.1 112.1
2 4.788B
3

[1]

[2]

[3]

[4]

[5]

[6]

[6]

Doroho D L. Demoisng by Sift-thresolding [J]. |EEE Trans. Irform.
Theory ,1995 ,41 :613 - 627.

Mdla SA. Theory of multirelution Sgna deconpostion :the wavelet
representation [J] . |EEE Trans. Patern Andyss and Machine Intdll . ,
1989,37:2091 - 2110.

Snoncdli E P,Addn E H. Noise remova via Bayesan wavelet cor-
ing [A]. In Third Int’ I Gorf on Imege Proc [ C] ,1996 volume 1,379
- 382.

Mdfat M, Roose D. Wavelet-based image deroisng usng a markov
random field a priori nodd [J]. IEEE Trans. Image Procesing ,1997 ,
6(4) :549 - 565.

Moulin P LiuJ. Andyssadf multiresolution imege denoisng schems us:
ing generdized gaussian and conplexity priors [J] . |EEE Trans. Irfor-
metion Theory. 1999 ,45(3) :909 - 919.

Couse M S,Nowek R D ,Baraniuk R G. Wavelet-based datidicd dg-
nd processng uing hidden Markov nmodds [A]. IEEE Trans. Sgnd
Proc. 1998 ,46(4) :886 - 902.

L1965 9

g .1988 , ,1999
=



