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Signal-Dependent Wavelet Transforms and Its Application to
Lossless Image Compression
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ABSTRACT

In the context of image coding, a number of reversible integer-to-integer wavelet transforms are compared on
the basis of their lossy compression performance, lossless compression performance, and computational complexity.
Of the transforms conmsidered, some of them were found to perform particularly well, with the best choice for a
given application depending on the relative importance of the preceding criteria. In this paper, we unify several
good-performance-transforms using the lifting scheme. It is possible to represent the transforms with simple
parameters for each wavelet filter. The parameters are dependent on input images. We give mathematical
formulation on the framework and the experimental results as well. The results show that the proposed method is
superior to the S+P[2] in most case.
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1 1 0-1 No need
2 2 0-1 No need
3 3 0-1 No need
4-5 4 0-1 0-1
6-7 5 0-1 0-1
8-11 6 0-1 0-3
12-15 7 0-1 0-3
16-31 8 0-1 0-15
32-63 9 0-1 0-31
64-127 10 01 0-63
128-255 11 0-1 0-127
256-511 12 0-1 0-255
512-1023 13 0-1 0-511 9 bit FL.C
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Tmages 5/3 9/3 97 13/7SWE 13/7 CRF Optimal
@) @4 4.2 @4 @9 (6]

Aerial2 5.3338 5.3518 5.3066 5.3045 53104 5.3044 [20,8]
Bike 4.8148 4.,8408 4.8156 4,8145 4.8240 4.8095 8,01
Cafe 5.6233 56518 5.6177 5.6219 5.6355 5.6102 [8,0]
Cats 3.4316 3.4463 3.3846 3.3830 3.3888 3.3696 [28,12]

Cmpnd1 2.7461 2.9611 3.2735 3,3346 3.3788 2.7461 [0,0]

Finger 5.4936 5.5226 5.3459 5.3522 5.3624 5.3224 [28.,8]
Gold 4.6761 4.6930 4,6749 4.6744 4.6817 4.6697 [8,0]
Hotel 4.7064 4.7211 4,6999 4.6965 4,7048 4,6920 [12,4]

Seismic 3.2074 3.0505 2.8340 2.8357 2.8371 2.7424 [28,12]

Target 3.2181 3.2848 3.4224 3.4165 3.4065 3.2181 10,01

Txturl 6.6686 6.6814 6.6700 6.6638 6.6689 6.6637 [12,8)
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B4 4% PIIE A4 =g
513 93 9/7 13/7SWE 13/7CRF .
Images @2 @2) 42 ﬁ4,4) (/4,4) SPC Optimal [4,5]
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Café 5.2144 5.2359 5.1949 5.1966 5.2079 5,2208 5.1947 [8,01
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Us 2.8631 2.9207 2.9586 2.9731 2.9974 2.9998 2.8631 [0,0]
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