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Abstract In this paper, a new fast embedded zerotree wavelet(EZW) image coder based on relation matrix is presented.
Firstly, the discrete wavelet transform is performed on the origin image. Secondly, the wavelet coefficients of the lowest
frequency subband are encoded by using DPCM. Thirdly, the zerotrees are defined for the wavelet coefficients of the high
frequency subbands. Finally, the initial threshold is identified and relation matrix is constructed, and the wavelet
coefficients of the high frequency subbands are encoded progressively by using relation matrix. The experiment results show
that the new still image compression scheme provides higher perceptual quality and less encoding time than EZW,
especially at low bit rates.
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Fig.2 The comparison of wavelet coefficients (nodes)
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Fig.3 The judge procedure based on relation matrix
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Tab.1 The compression results for different methods

AEAR HEE 5% 1L (dB) R E ()
g%  (bPP)  kyxEE EZW  AXHE  EZW
1.0 39,087 38.984 0.343 0.531
0.5 35.616 35.414 0.203 0.389
3 0.25 32.238 31.985 0.109 0.197
0.125 29.129  28. 800 0.094 0.186
0.0625 26.272 25.870 0.047 0.084
1.0 39.126 39.036 0.328 0.519
0.5 35.635 35.482 0.172 0.372
7 0.25 32.458 32.189 0.094 0.196

0.125 29.453  29.163 0.047 0.084

0.0625  26.927  26.557 0.016 0.028

., HERERTHMTHER:
() AR RS LT, A 308 5% 0 B E R R
BILT EZW Hik;
(DAXBEENRBEEHBRT EZW B
(BB A% ER) . B AXFRBEXRERE
BAMATRAFNFTAETRATH/DMEHERE
FHRUKBERERILMEDEE

$ % &k ( References)

1 Shapiro ] M. Embedding image coding using zerotrees of wavelet
coefficients [ J]. IEEE Transactions on Signal Processing, 1993,
41(12) ; 3445 ~3462.

2 Said A, Pearlman W A. A new, fast, and efficient image codec

based on set partitioning in hierarchical trees[ J]. IEEE Transactions

on Circuits and Systems for Video Technology, 1996, 6 (3):
243 ~250.

3  WANG Xiang-yang, YANG Hong-ying. A fast image coding algorithm
based on human visual system[J]. Journal of Software, 2003, 14
(11):1964 ~1970. [ E[m M, HAH. BT ABRRRFEORE
EGGBEAST]. ®i4%|, 2003, 14(11) : 1964 ~1970. ]

4  Basel Karger. Image and video compression: the principles behind
the technology [ J]. Telemedicine and Teledermatology, 2003,
32(1):17 ~23.

5 Barni M, Bartolini F, Piva A. Improved wavelet-based watermarking
through pixel-wise masking [ J ]. IEEE Transactions on Image
Processing,2001,10(5) ; 783 ~791.

6 Francois G. Meyer, Amir Z. Averbuch, and Jan-Olov Strémberg.
Fast adaptive wavelet packet image compression [ J ]. IEEE
Transactions on Image Processing, 2000, 9(5) : 792 ~800.



