A3 E S
2008 45 A

SHIEIEE JE Pl

Journal of Image and Graphics

Vol. 13, No.5
May, 2008

—Fh E B £ L Contourlet 55 £ 7 A 7E
B G ERP e A

78w

B, FH  300072)

FEfF £ =

(RHRFR L TR

WOE T SBLE  R T Contourlet A5 By {2 32 Me L MATLAB S {5 20 T L, 45t T — Bl B 59 4 AL {3
Contourlet B {54 , H 2 K 43 ff FIEE My 4k 7k T O A7 19 3L F 2 AH AL DCT(APDCT) 4 i ¢ Fll 441 {32 IDCT( APIDCT)
N 19 2 AH 032 Contourlet , 7 ] 1§ 8 W2 SR ] —FP 36 T DCT 9 2 A8 7 7 10 B8 % #5 41 (APDFB) , APDFB Hf R 4f
B 7 Ta) S R M T L B R B A B, B R A O R B AR B AT SOG4 S 3R B 8% B Y 4 AH £ Contourlet
B TS 48 07 HH A R 5 v, 5 TR Contourlet A LY, 76 15 M H A AT $12 w55 04 [8] I T 452 10 3 A58 2R . B 4

%A AL Contourlet J7EMEIEDE  FH AR I

hE xS ES . TP391 X HEEARIRAD : A MERS :1006-8961(2008)05-0870-06

The Application of a New All Phase Contourlet Discrete
Transform on Image Denoising

HOU Zheng-xin, REN Liang, GUO Xu-jing
( School of Electronic Information Engineering, Tianjin University, Tianjin 300072 )

Abstract This paper proposes a bran-new discrete transform called AP-Contourlet ( All Phase Contourlet) , the multi-scale
decomposition and reconstruction of which are based on the APDCT ( All Phase DCT) sub-band filtering and the APIDCT
(All Phase IDCT) interpolation for optimizing denoising effection of Contourlet. In addition, a kind of all phase directional
filter bank (APDFB) based on DCT is used for directional filtering of the AP-Contourlet. The APDFB is possessed of
excellent directional selectivity, and reconstruction algorithm is so simple that only adding the directional images is needed.

Experiments in image de-noising have shown that the performance of the proposed AP-Contourlet is obviously superior to the

conventional Contourlet both in vision and in signal to noise ratio (SNR).

Keywords all phase Contourlet, directional filtering, subband decomposition, interpolation

1 3]

[

3k 7 0 /0 D AR 4 3O RS T AR 01 A
D5 145 B AR # A BR . Dol Vetterlifit i T — Ff Fx Ky
Contourlet A %% 1 18144 Fe R J7 skt o X Fh 8114 %
IRIT AR RS T 2 90E 0] 43 i, e % AT 1A
180 A LA 254, 336 X 3R 7 98 45 202 DGR —

HEEWB : KA A AR2=E 45 H (07JCYBJC13800)
Y %5 B 8 :2006-11-14 ; 2 [5] B #] :2006-01-05
F—EEB N I (1945 ~

Ro 5 H AT R TT A Y Bk TLART R 1 ) AR RO
M o, ] 4. Bandelet? |, Edgeadapted multiscale
transform”’ | Wedgelets'**' | Edgeprints *’ Fl Quadtree
coding'”" , Contourlet J&—7ft [f] 5 H 57 i (1) & 1% % /i
o 5 HALZ 9UE KR A L, Contourlet 75 4 —
AV AR A TT 1) 5K

TEMCIERE b, SCHRT8 ] —Fh ik T fe il T 4 #1942
HAZ DCT € i #% (APDCT) F14 A £ IDCT 3§ 3% 4%

) F o B LA TN, 1982 4E T REA AR L 00, K AR RIE ¥ 2 M, ER5 07 1 4

TEHNETE S 5105 B AL A B R AL RS i i H R o7 I A L5 38 5 9F o E-mail :hzxin@ tju. edu. en



555

B AR 45« — P (9 2 M A Contourlet 5 HLAR 60 72 PR 1% 25 12w 14 137 1 871

(APIDCT) "' (943 ¢ J5 AR08 Contourlet 25 4 1 ffy 431
Wi &8 9k, Horb ,APDCT A1 APIDCT J2 2 T
A8 P28 (APDF) " (g AR, 9 FLE 203 1o 5050
WEW APDCT FIl APIDCT 435 75 - 43 fife Rl RGP 4
FAERSS R . FESCHR (8 B AL A
B4 A A 1 VAR AT Contourlet 75 3 5 i 5 %% b AH 2
A ST T — R 2 A7 Contourlet ( AP-Contourlet )
BRI A, o 4 AH A D7 [ 308 8 2% 20 ( APDFB) i JH T
Contourlet {77 [} 53 it .t T APDFB Joi5 T RAE, BT
PAEZ ) 415 45 LB 58 48 ML fR B, B it DL Ak, APDFB
A DA B S0 5 ) PRI 4, 0 BL7E PR SR Ih S 45
A7 ] R B AR INED AT 4 A< SCHY AP-Contourlet
L ESR  , 25 5 K B, AP-Contourlet RN AY7E {5
M bt (SNR) b4 F JiL Contourlet I SCHK [8 ] 42 1
AP-Contourlet, Il HZE ML 3 2R B 4T

2 Contourlet

FEER 1 Contourlet A5 e i | 1 56 i F 145 43 it
SR A AR A5 N T SR, PRI P A ) 308 DR AR AN 3 S
PE 5 2 25 H B AR Ok, B 1 R0 Tk A 5 e R
2k (contour) 3 AW o0, SCHR[ 1T 4R HE T %
% Contourlet 284t () HAK T i . 55 1 LB AE G
PO 17 07 4 8 O 0k T 22 A e A Gy il 1)
— 2P AN R R R R SRR A AR AR, DL &
J5 6 FEZ 55 700 % 22 1) Y 5% 22 (B — A i i
%), 9% Je % I i R A ARG IR A btk A7 10, I &
Az — AN R RN 2 G il R . 58 2 2 X i AR
PRGN FH 3R AR 1 2 4 2 1] 8 % 4% ( DFB) SR 4 2 22 ]
5B o A 1 8 I % 2 AR Y 2R 40 A4 B IR 5 Y
F o B 2 NG S B A 8 Ik # TR) S 85 (R
1GRE S HE) A A DR BG5S K7 i B A

©2 ()
o\ 1| 2/3
7 4
6 5
5 6 |
4 7
3/ 21 1\ o
(=7 ~)

Pl U g U AR A AR (2 1=3,2" =8)
Fig. 1 Directional filter bank frequency partitioning

(where [ =3,2° =8)
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Fig. 2 The ideal frequency characteristic of a

fan filter and the design of F,,
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filters and the designs of F
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