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Dual-tree complex wavelet image denoising
based on parental and neighboring coefficients

LU Gang', YAN Jing-wen’, KOU Ye-quan', ZHANG Jian-zhong'

(1. Department of Communication Engineering , Xiamen University , Xiamen 361005,China;

2. Department of Electronic Engineering , Shantou University, Shantou 515063, China)

Abstract: By considering the advantages of the 2D Dual Tree Complex Wavelet Transfer(DTCWT) in
shift invariance and directionality,a threshold denoising formula based on parental and neighboring co-
efficients is constituted and a novel Parental and Neighboring DTCWT(PNDTCWT) image denoising
method is presented. By proposed method,the shrinkage threshold of each coefficient is calculated to
use in denoising for the current coefficient. After 2D DTCWT transfer to an original image, the final
image is obtained by the inverse DTCWT of these denoised coefficients. Experimental results show
that the denoising performance of the PNDTCWT is better than those of other denoising methods
based on DWT or other DTCWT methods,and its Peak Signal Noise Ratios(PSNRs) have improves by
0.5 dB averagely as compared with that of parental coefficients based DTCWT denoising method. In
terms of visual quality, PNDTCWT can get the images with more details, smooth profiles and without

confusion effect.

Y5 B #3:2008-11-11; 984T H #7 :2008-12-23.
BEEME i Bl 2# 3k & 5B H (No. 05F07001) ; E &K BRI 4% BT H (No. 60472081)



Hal

PR AE ORI 8 14 A0 AR RSB A AR R B R R 2 917

Key words: Dual-tree Complex Wavelet Transform(DCWT) ;

cient; threshold denoising

1 7]

Uu\«

PG v AS AT JhE G i A7 A0 R st G AR O S
F e BUN AR e (DWT) 1 &5 25 Mt J7 vk %o
R T RS Y R BRI TR R RO, R
1% 56 ) B T/ N B AR 4 AN LA L B A 728 M CIE il B
ANBEBRAN) S 7R R B AR 2 W AL B S 23 AR TR T B
S0 B = g5 . A AR G/ 6 R PR
Kingsbury # i 7 SR & 50/ i 28 -7 (DTC-
Wik, DTCWT HA V8 A AL A7 19 77 )
P ORGP A 2 TR R o G 25 MR R BT A T o
O B AR B EUN AR R

HY 52 B G 0 /N e R B o) B B 1
FHOGME | 35 BUAT 19 2R OME 238 3 A1 A5 TR O 2 e 3 ol
S, fE 05 BUAT O A7 A 25 MR O RD L Sk
C14 14 T —Fh 3L F AR B /N KW i,
T 18 FH 0 AH 4B 2 B0 AH 56 1 25 Mol R ek i —
BT, AR SO SEHE S T A R B AR R L
) DTCWT EHR LB E i+ E ARG8T —
Tk F 50 BB AP R B0 DTCWT B X
B PNDTCWT, PNDTCWT % %) 5 4G B4
HEAT DTCWT A2 46, 98 )5 R FH 5 T 40 & B S AH 4R
FREOBAE G T 43 A 04 J2 (8] R0 2 YRS TY, AR  B (E
N A Z B0 S5 A M, X A AR
BARBOHAT B E M B S XM R BT
DTCWT Jz A8 15 3] L M55 SR B, g 25 Rk
W], PNDTCWT Xf F & & 2 W o] A5 be 45 47 1
MR T HATH AT DWT B2 )5 k.
2 WA EFOD IR T RE

B EON ;A (DWT) R 554 Nyquis SR #f
R ORNEE AR W DWT (1) 458 6 2 5t
Z RAFI 7 m ik #E P . Kingsbury 58 A$2H T 3L
B2 BN 25 B (DTCWT) 2 o JIR 13 19 A 1] 4,
X T AN N B O () = ()W
() U (o) B R A .

parental coefficient; neighboring coeffi-

Wz, ) =[¥, () +i¥, ([ (»+iy, (»]=
[0, (O, () =T (O)¥, (y) ]+
iLy, (1‘)1If,(y)+1P,(x)‘I’g(y)] . (D
XUEICSZ B8/ e 728 4 AT LA Ao o) 0 O 4 A 4
[V e i AR Fok 2B, niE 1 . B4R

-0
[Ga]-O-
o -0
al-®-
@
a]-0-
EnRe
al-®-

Bl 2 RUR S BN 7R

Fig.1 Two dimensional dual-tree complex wavelet

transform
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