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Abstract: Integer wavelet transform (IWT) and IWT-Based image-compression offer many advantages over
traditional wavelet. But every subband coefficients of the IWT-Image have smaller dynamic change value and worse
energy compaction than the first generation wavelet. Those reduce efficiency of embedded zerotree wavelet (EZW)
coding. This paper proposes “integer square quantization threshold from 1” instead of “2 of integer power
quantization threshold” during EZW coding. It shortens the distances of every quantization threshold, reduces
probability of the important coefficients in the lower quantization threshold area and increases zerotrees. It reduces
the coding signs and does not code the zerotrees of the most high-frequency subbands. The experiments results
show that integer square zerotree wavelet (ISZW) coding algorithm solves the low efficiency of EZW based on IWT
and improves the performance of compression algorithm. It may be used in still picture compression and
transmission.
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Fig.1 HL; subband pixels histogram of 256 X256 X 8 bit Lena based on different wavelet transform
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Fig.2 Comparison between the transmission chart of EZW and ISZW
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Tablel Comparison between the distribution of important coefficients of high-frequency
coefficients of ISZW and EZW based on six-level IWT of 512X 512 X 8bit Lena
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(a) The distribution of important coefficients of high-frequency coefficients of ISZW algorithm
based on integer square quantization threshold
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(b) the distribution of important coefficients of high-frequency coefficients of EZW algorithm
based on 2 of integer power quantization threshold
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Table 2 Comparison among the compression results of ISZW,
EZW and SPIHT based on different images
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Image 1SZW EZW SPIHT
512X512X8 | PSNR(dB) bpp PSNR(dB) bpp PSNR(dB) bpp
40.59 1.00 39.55 1.00 40.45 1.00

Lena 37.33 0.50 36.28 0.50 37.24 0.50
34.44 0.25 33.17 0.25 34.13 0.25

. 3371 0.50 33.12 0.50
Goldnill 30.81 0.25 30.56 0.25
Barbara 32.23 0.50 30.53 0.50 31.39 0.50
28.19 0.25 26.77 0.25 27.58 0.25

o 2422 23.87 0.50
22.08 21.97 0.25

3% T 512X 512X 8bit [¥) Goldhill Al Lena XA I1SZW 535 k45 Ji5 A 7] s 4 b 1) T 22 5.
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(a) Compression Goldhill images of different compression rates

(a) ANFEZE 2T 1 Goldhill F 4 4%

PSNR=40.59, bpp=1.00 PSNR=37.33, bpp=0.50 PSNR=34.44, bpp=0.25
(b) Compression Lena images of different compression rates
(b) A4 E 2 T ) Lena Mo %
Fig.3 Compression images of different compression rates
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