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An Image Coding Method Based on Multiwavelet Transform

LIU Wei', CHEN Dongli’
(1. School of Computer, South China Normal University, Guangzhou 510631, China;
2. Library, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Multiwavelet extends traditional scalar wavelet to vector space, and includes all the advanta-
ges of the traditional wavelet. Multiwavelet shows the perfect union of symmetry, orthogonally, finitely
support and smoothness. As a result, the applications of multiwavelet in image processing have shown
great potential. An image coding method of image coding based on EBCOT algorithm and multiwavelet
transform was proposed. In this research, a variety of commonly-used multiwavelet bases were used to
combine EBCOT algorithm. The experimental result shows that the proposed method is a valuable attempt
of image compression.
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Fig. 1 Multiwavelet decomposition and composition
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Table 1

FE4E 4B PSNR (K
PSNR of compressed Lena image

JEFH, IPEG2000 GHM ~ CL  CARDBAL2 CARDBAL3 CARDBALA

1:8  39.286 31.166 38.604 38.794  38.704  38.764
1:16  36.106 30.291 35.114 35.256 35.140 35.278
1:32 33,105 28.830 31.787 32.028 31.885  32.031
1:64  30.170 26.936 28.850 29.266  28.994  29.242
1:128 27.633 26.000 26.582 26.831  26.641  26.843

%2 Barbara K45 4519 PSNR {8
Table 2 PSNR of compressed Barbara image

HE4itk JPEG20000 GHM ~ CL  CARDBAIL2 CARDBAL3 CARDBAIA

1:8  35.034 30.399 34.507 34.304 33.713  34.426
1:16  30.281 27.468 29.852 29.588  29.498  29.680
1:32 26.216 25.619 26.523 25.905  25.895  25.894
1:64 24,675 23.795 24.416 24.486  24.461 24.531
1:128  23.493 23.014 23.088 23.261  23.222  23.339

%23  Peppers [R454mT5 Y PSNR {H
Table 3 PSNR of compressed Peppers image

M4tk JPEG2000 GHM ~ CL  CARDBAL2 CARDBAL3 CARDBAI4

1:8  37.812 31.588 37.411 37.349  37.303  37.320
1:16  35.196 30.666 34.629 34.625 34.672  34.766
1:32 32,679 29.205 31.818 31.867  31.901 31.926
1:64 29.762 27.231 28.825 28.999  28.906  28.973
1:128 26.871 25.424 25.930 26.214  26.283  26.360

Fd  Zelda K45 451 PSNR (&
Table 4 PSNR of compressed Zelda image

4tk JPEG20000 GHM ~ CL  CARDBAL2 CARDBAL3 CARDBAI4

1:8  41.798 33.266 40.689 41.219  41.082  41.305
1:16  39.087 32.674 38.191 38.304  38.334  38.522
1:32 36.711 31.645 35.406 35.586  35.431 35.610
1:64 34.175 30.166 32.568 32.837  32.675  32.907
1:128 31.651 29.233 29.878 30.399  30.203  30.393
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