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This paper focuses on lossy medical image compression methods for medical images that operate on two-
dimensional(2D) integer wavelet transform. We offer an application of the Set Partitioning in Hierarchical
Trees(SPIHT) algorithm to medical images, using a 2D wavelet decomposition and a 2D spatial dependence
tree. The wavelet decomposition is accomplished with integer wavelet filters implemented with the lifting
method, where careful scaling and truncations keep the integer precision small and the transform unitary. We
have tested our encoder on medical images using different integer filters. Results show that our algorithm with
certain filters performs as well and is sometimes better lossy coding using 2D integer wavelet transforms on

medical images
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A EHE zero-treed}t ¥AAE Eg FXE 7HAY. 97X+ significance map
AE38t7] YA self-similarity S ©] &3} Zero-trees G33% ZL 1ad 7t
o w2 @@ J& AE FHE0] insignificante]® 22 spatial domaind] A=
319 dile) WE grEx E7Zo] insignificante]th g 7} o]t} Bit plane coding® zero-tree
%2 93t embedded zero-tree wavelet (EZW)[7] ¢ne2lFo= %y
gt} Said ¢ Pearlman o]83 EZWE 2 8]|E5S 2B AT improved EZWIEZW)[1]8 ©&
T olglg [EZW[1]1E £ 2xt4Y zero-tree coding AAlE 7tadt Z g2l olujzr] 1Y
BARAM AT Y § Hozr X Wi AAE 4& 5 Uvh
o] =RojA 23l 9olrE WF 3} 2a9 spatial domaind ol &% 249 SPIHT(319} lifting

-217-



FENEAL2E o g s 20043 £AGEHI =FH
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a3 3. 2D parent-offspring dependencies
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3. Lifting Steps and Filters
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1(2,2) filter pair:
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o] A& 98 Mallinckrodt Institute of Radiology Image Processing Laboratory[9]9]
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livert images + 256x256x64 ©|t}. Coding unitst® 1ZHYS AL, oA 2x4d
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23 5 CT skull 1st slice original image(left) and reconstruction at 0.3bpp GOS=1 using I(4,2) filter

256x256x8 filter CT Skull MR Chest MR Livert CT carotid
2-D SPIHT 9/7 26.36 36.39 31.32 33.29
2-D
1(2,2) 24.78 34.78 29.82 32.01
SPIHT(2,2)
2-D
1(4,2) 26.12 35.89 31.11 32.89
SPIHT(4,2)
2-D
1(2+2,2) 25.21 34.65 30.41 32.23
SPIHT(2+2,2)

Table 1 Medical images lossy coding results PSNR(dB) with different integer filters at 0.1bpp

5. Z&8

o] =R £4 o7 GAY¢ES 2-D SPIHT LuaE[117 lifting step[8]1& Al&slxn
dolBsl As ZHE ol&std CT MR 95943 H&Roh FFE0] FRAT F<te]
Aoz 4 47 A Aol YEE "aL T Aok FF 9 AF HF$L 3 A4 coding &
o] &3t WHI unbalanced tree & o] &3le WHE AFE Holo
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