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Abstract: A near lossless Region of Interest(ROI) compression algorithm based on the shearlet trans-
form was proposed for medical images to improve the Mean Structural SIMilarity (MSSIM) between
the original image and the reconstructed image. Firstly, the ROI was designated in a medical image
and the rests were regard as the Background (BG). Then, the ROI and BG were transformed into
shearlet domains respectively, and the significant coefficients which could approximate the original re-
gion accurately were selected to be denoised and compressed. Furthermore, the main coefficients in
ROI were coded by lossless Huffman coding and those in BG were quantized and coded by Huffman
coding. Finally, the reconstructed image was obtained by Huffman decoding and inverse shearlet
transform. Experiment results show that the MSSIM and Peak Signal Noise Ratio (PSNR) between
the original ROI and the reconstructed image ROI obtained by the new algorithm have increased by 4
percent and 135 percent respectively as compared to the modified Set Partitioning in Hierarchical Trees

(SPIHT) algorithm with the same compression ratio. Moreover, for the whole image, the MSSIM
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and PSNR have increased by 3 percent and 28 percent, respectively. With configurable ROI’ s and

BG’s quality, the proposed algorithm is suitable for the medical image compression in the Picture Ar-

chiving and Communication System(PACS).

Key words: medical image; image compression; Region of Interest(ROI); shearlet transform; Huff-

man coding; Picture Archiving and Communication System(PACS)
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Fig. 1 Block diagram of shearlet decomposition
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Tab.1 Energy reserves and compression results after n-
level shearlet transform
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Fig.5 Selected direction of BG’s first level
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Tab. 2 Compression results of whole image

R R R PSNR/dB MSSIM
Ratio zt)(%iztaﬁ& SPIHT s e SPTHT
Ak Bk
10 46. 36 34.03  0.9982 0.9854
20 45, 45 32.28  0.9974  0.976 5
30 43. 86 31.73  0.9963 0.971 1
40 42,13 30.75  0.9947  0.9631
50 40. 62 30.15  0.9929  0.956 4
60 38. 40 29.90  0.9892 0.942 8
70 37. 20 29.02  0.9863 0.9385
80 31.76 28.32  0.9581 0.9352
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Tab.3 Compression results of ROI Tab. 4 Comparison of codec time
ROI 1% PSNR/dB MSSIM 245 f R B ) ()
Ratio
o SPTHT o SPIHT ALk Ptk SPIHT 45 ik
Ratio  ACH®E . AXEE
Sk RS 10 4.63 34.82
10 110. 31 37,42 1.00 0.984 2 20 107 32,92
20 100. 45 36. 31 1.00 0.970 5 20 - 39 04
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10 3.94 31.95
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50 3.64 33.25
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60 71.39 33.26  0.9995  0.950 2 60 3.18 33.53
70 69. 27 32.41  0.999 5  0.944 3 70 3.25 32.08
80 64.02 31. 32 0.9995 0.944 1 80 3.13 32.42
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