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Context-Based Quantization and Sorting in Wavelet Image Coding

Zhou Ying-hong Ma Zheng-ming
(Electronics Department, Zhongshan University, Guangzhou 510275, China)

Abstract A context-based quantization and sorting algorithm used in wavelet image coding is proposed. The context
template in the scheme is the same as JPEG2000’s. The optimum context-based quantization is achieved by the means of
dynamic programming for minimum relative entropy, and the pixel sorting coding is combined with optimum context
quantization in significance coding. The results indicate the compression performance of the proposed algorithm is better
than that of JPEG2000, especially at low bit-rate compression.
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Fig.1 The context model of JPEG2000
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Fig.2 The Curve stands for the relative entropy A,, obtained by
optimally context classifying the 256 contexts into K groups, low
horizontal line stands for A, obtained by JPEG2000, for LH, HL,
HH subband, respectively
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Tab.1 The relative entropy obtained by JPEG2000, by optimally
context classifying 256 contexts into 9 groups, respectively

LH HL HH
JPEG2000 0.01 0.01 0.01
JIR @) F 0.00076 0.00089 0.00074

£2 HWEHINETIET p(Vy,) RMEHFFiIE
Tab.2 The conditional probability of significance coefficient under the
nine optimal context groups and the corresponding ordered subpasses,
respectively

L;igﬁ ﬁgﬁgi LH 7 | HLFi#F | HHF4f
0 S, 0.029285 | 0.062604 | 0.045317
1 S, 0.09278 | 0.089764 | 0.10903
2 s, 0.11613 0.11445 0.14719
3 S, 0.1656 0.16054 0.19916
4 s, 0.23527 0.24209 0.259
5 S, 0.3342 0.31905 0.31205
6 S, 0.4016 0.38533 0.40282
7 s, 0.49989 0.4555 0.48707
8 S, 0.62905 0.57499 0.59411
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Tab.3 Peak Signal Noise Ratio of image Lena reconstructed at bit rates

for four different schemes

128: 1 64: 1 32: 1 16: 1 8: 1

JPEG2000M | 27.952 30.982 | 34.114 | 37.286 | 40.385

Casel 28.276 31.038 33.912 36.902 40.038
Case2 28.276 31.018 34.150 37.266 40.392
Case3 28.376 31.171 34.262 37.385 40.500
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Fig.3 The comparison in Peak Signal Noise Ratio for image Goldhill
and Cafe between JPEG2000 and proposed algorithm, upper curve
stands for image Cafe, lower curve stands for image Goldhill
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