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Abstract This paper addresses the problem of noise reduction under non-stationary environments based on the wavelet
transform. This algorithm can overcome the deficiency of the conventional algorithms of noise suppression, which were only
efficient for stationary environments and had large level of residual noise. The algorithm addressed in this paper is based on
the different amplitude value change of image and noise and their distributing character in the wavelet domain, by this way,
we can find the site and the value of the noise in the wavelet domain by making use of the iterativeness algorithm. Further,
noise suppression of the image is implemented. Experiments confirm that the PSNR after denoising with the proposed
algorithm is larger than the conventional algorithm; moreover, the high-frequency information of the image contains much
information after the noise suppression. At the same time, the noise reduction by proposed algorithm is effective to reduce

the noise under both stationary and non-stationary environments.

Vol. 10, No. 10
Oct. , 2005

Keywords image, noise reduction, wavelet transform, non-stationary, Lipschitz exponent

1 5]

i3

ERBGEFEART, BRFSYZARFEKT
WEEEREEERER TR ZHMNM, B
WM EENES ERBHEHET TR, EF
BESRERLERNHER THETEEHEBRHK
R, BEEPRIFETREERILHWERES R
BT AR IS, B, HEFRIRTHES
EWBEETREMA , Cohen'' % AN H EMHIHES

1 7% B %8 :2004-01-13 ; ¥ [E] A #§ :2005-03-14
B—EEE T (1972 ~
%5, E-mail;cjx198073@ 163. com

BERE B R 5, ARG FE MR A B e T X M0k
A, AR EENEFRNRE LA R
R, R R ERE S R REE RN
B

EEREGRTE REHES TRNESE
B W R AT S IR A, (B TR R
5 HRE FFREFS CRERTEFE—Z
HRBRY:, XX KE T, BERFRILELT, 248
TR E, AUFREERBIBERYE MAME
FRaBEME T,

), B, AN KEATFHERERBLHALE, TETR T AIRFERLE EYHERDY



% 10 3

fil W& FFRARTETPEERNERER 1253

B /N AR e ) 01 2 R O ek R /N B A 4
WAEREREXEERE —F“Eh khH, W
— A ERE R TN R B RS LR
23 13 86 2 B BR (LA R K T e /N A 4 3 4 B
SEF AR/ R B 0 BB R
B, BT/ R RE S EEERN DN
By REHATI B, R BRI T EERBT
BIfE ) # B, Donoho ' % AE 2K T — R
B e B B, 3F A B30 b B R S R R
RIEW ., HRHSE X T4 R KEKE %, Donoho
S\ B RE (UUR RE LB B R . BERAL
BREEGKEFRETLK ., BRITRESEHS
Donoho % A $2 i i BB AR 4L 4% 1 , SE B R 10
BEZARE . BT/ NETHRGREEERTE S,
R B A B B — YRR

AR TEF/MEE RN ER,FHARRS R
5P /N 7R B AR AR K (R R B L KN L i3
B AR BB BRI RBE MR 75 B EL A B L R K/
MR ERE M, ZHFERRT /DEREESE
BB LR, SEH s AR, %0 B X e (815 e L %
REEGEREEEFRLEER T ENE, AR
BRELMERET . R ERndEEge
BT R R, BESHEFTREENA
9% BB TR, 38 FASCHT R 0B B AT
FW AT, WS R A TR ERD

2 BR/MNEZR

BARESEELRES, HELESNFAERE
B} 18] 284k B , 13X B A8 4k 7T DA 2 A 48 28 Ak B AR 4L R
o, BEABSRABGMHEER S, RRER
B ERB R TTREAR S RABGRORATS, &
RERMAEY . BENEETEEPEMBRBEINS;
AR SRR/, BR _HH R8N
A BERBT N, EER I(m,n) BRI —4 5
RN = 1MBEHGEE AJ, B Lo @ — 8
SAHE2VHEBE, STRESERESHE Y EHE
THE

2 o(x,y) g (x,y) FHRNEEBRHBEHRR

B R 350 B B/ R B
o(x,y) = p(x)e(y) (1)
vV (x,y) = e(x)y(y) (2)

¢ (x,5) = ¢(De(y) (3)

v (5,5) = ¢ ()Y (y) (4)
BESBOEBRES I(m,n) ev) 2 HEILE

B AI(m,n) W] 53R R
AI=A, I+DN1+DXI+DXT  (5)

j+1 Jj+1 j+1

R
ol i i Cii(m,n)p,, (m,n) (6)

oI =3 3 D man)g (man) (7)

i=1,2,3

FHE
€. (myn) = ki lih(k ~2m)h(l - 20) C,(k,1)
] (8)
D) (m,n) = ki lih(k -2m)g(l - 2n)C,(k,1)
o 9)
D2 (m,n) = Z Zg(k -2m)h(l -2n)C,(k,1)
o (10)

DX (mn) = Y S ek -2m)g(l - 20)C (k1)

(11)
R ER 1(m,n) B3 /N BSR4 BB 2774
WETF LL, MEBEK C,, (m,n) LH, MERK
D" (m,n) HL, N R ¥ D” (m,n) \HH, N R
B DP (m,n), EREH/NEHBEEME 1
o H TN A RIE 2 Fi
ANE A K

=3 S b (k=2m)h" (1-20)C,., (k1) +

i B (k-2m)g" (1-2n) DY) (k1) +

Jj+1
k=-ol=-o

A f

fHHZH

Kx,y)

1 Z#HANEREE

Fig.1 The discrete wavelet transform algorithm
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