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Fig. 1 Schematic plot of wavelet-based contourlet
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1. 000 35. 34 35.00 35. 36 35. 20
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0.125 21. 62 21. 40 21.56 21. 37
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Fig. 2 Coding results for image Barbara
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Fig. 3 Parts of the Barbara image coded at 0. 25 bpp



HI 75 £+ 55« — i 3% T/ fe-Contourlet 28 46 i & 15 4 5 34 15 271

/NiE-Contourlet 728 3t [t /N 3% 28 #e F1 Con-
tourlet/ $a HLAG B 5 19 5 1] P R 6 G 10 F 67 2
K BENE T A S50 kb i B R G 45 40 R AR RN 3 2 A5

B ARSCH W T —Flop i B AR g 5 5Bk ——
CSPECK, 3k | SPECK %k Xt & £k 17 4 1 .
S 45 R, CSPECK k15 8] 7 b CSPIHT
i 5 v A U M MR L. 5 0k T/ ) SPECK
St A LU A A D R

£ % X #:

[ 1] Do M N. Directional multiresolution image representations [D]. Lausanne, Switzerland: Swiss Federal Institute of
Technology, 2001.

[ 2 ] Minh N Do, Vetterli M. The contourlet transform: an efficient directional multiresolution image representation [J].
IEEE Trans on Image Processing ,2005, 14(12) :2091-2106.

[ 3] Duncan DY, Po M N. Do Directional multiscale modeling of images using the contourlet transform [J]. IEEE
Trans. on Image Processing» 2006, 15(6):1610-1620.

[ 4 ] Eslami R, Radha H. Wavelet-based contourlet transform and its application to image coding [ C]//IEEE Interna-
tional Conference on Image Processing , Singapore:IEEE, 2004 :3189-3192.

[ 5] Said A, Pearlman W A. A new fast and efficient image codec based on set partitioning in hierarchical trees [J].
IEEE Trans on Circuits and Systems for Video Technology, 1996, (6).:243-250.

[ 6 ] Eslami R, Radha H. Wavelet-based contourlet coding using an SPITHT-like algorithm [C]// Con ference on Infor-
mation Science and Systems, Princeton, Piscateway. USA.IEEE, 2004 .784-788.

[ 7 ] Chappelier V, Guillemot C, Marinkovic S. Image coding with iterated contourlet and wavelet transforms [C]//
IEEE International Con ference on Image Processing » Piscateway, USA:IEEE, 2004:3157-3160.

[ 8 ] Eslami R, Radha H. New image transform using hybrid wavelets and directional filter banks: analysis and design
[C]//IEEE, International Conference on Image Processing ,Genova, Italy:IEEE,2005:733-736.

[ 9] Islam A, Pearlman W A. An embedded and efficient low complexity hierarchical image coder [C]//SPIE Interna-
tional Conference on Visual Communications and Image Processing , San Jose,CA:SPIE, 1999.:294-305.

(100 H 7% 3% Tose » X - 56 7% 3 om0 Df B R B i B 58 [0, & dh 55 277 ,2006.21(6) :609-614.

(1] A5G . K. AR E S B AR ERICRE 0T (1], &5 2 57.2007,22(4) :422-423.

Image Coding Using Wavelet-Based Contourlet Transform

TIAN Xiu-wei'?, ZHENG Xi-feng', DING Tie-fu'
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033, China,E-mail :txwl1981 @126. com;
2. Graduat School of Chinese Academy of Sciences, Beijing 100039,China)

Abstract

As the wavelet-based contourlet transform provides a multi-scale and directional decomposition
for images, a new image coding scheme called CSPECK was proposed, which was constructed by
wavelet-based contourlet transform and set partitioning embedded block (SPECK) algorithm. In the
wavelet-based contourlet transform, the high frequency sub-band decomposed by the wavelet trans-
form was further decomposed into multiple directional sub-bands by directional filter bank so as to ex-

plain the edge and texture of the image more sparsely. The SPECK algorithm exhibits lower complexity and
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more efficient compression ratio. Experimental results demonstrate that the proposed method is effi-

cient in coding images that possess mostly textures and contours. The simulation results also show

that this new coding algorithm increases the PSNR by 0.2~ 0.6 dB over CSPIHT.

Key words: wavelet-based contourlet; image coding; directional filter bank; PSNR
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