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Near-lossless compression for medical image in PACS

Li Ping', Jiang Huiqin', Yang Xiaopeng’, Liu Yumin'
1. School of Information Engineering and Digital Image Technology Research Center, Zhengzhou University, Zhengzhou 450001, China;
2. Department of equipment of the First Affiliated Hospital of Zhengzhou University , Zhengzhou 450001, China

Abstract. To solve the contradiction between the enormous amount of medical image data and the limited storage space and
transfer bandwidth, we propose a near-lossless compression algorithm for medical images in PACS ( picture archiving and
communication system) . First, the lesion area and background are transformed into the shearlet domain and wavelet do-
main respectivel. Second, we select the significant coefficients that can approximate the lesion area accurately for denoising
and preliminary compression. Third, we make lossless Huffman coding to the significant coefficients selected by the previ-
ous step and process the wavelet coefficients of the background by quantization and SPIHT coding. Finally, we use two re-
sult images processed by decoding and inverse transform and obtain the complete reconstructed image. Experiment results
show that the MSSIM and PSNR between the original lesion area and the reconstructed image obtained by the new algorithm
increased by 6% and 154% respectively compared to the wavelet-based method with the same compression ratio, for the
whole image, the MSSIM and PSNR increased by 2% and 13% respectively.

Key words: medical image compression; wavelet transform; shearlet transform; huffman coding
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Fig. 1  The block diagram of shearlet decomposition
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Fig. 2  The right upper lung
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Table 1 Comparisons of the coding results between Arth coding and Huffman coding

T n PSNR Ratio
EHG 75
Huffman Arth Huffman Arth Huffman Arth Huffman Arth
1 2.81 18. 38 0. 65 0.21 46 41 24. 08 4. 04
2 1.43 17.94 0. 67 0.31 43 41 23.87 4.04
3 1.03 13. 61 0.52 0.29 47 41 26. 98 3.76
4 1.02 10. 76 0.63 0.32 47 41 25.39 4. 19
5 0. 86 13.70 0.72 0.25 47 41 24. 49 3.61
6 0.94 16. 02 0.71 0.31 47 41 24.11 3.44
7 0.74 13. 65 0. 87 0.28 46 41 24. 14 3.61
8 1. 00 27.44 0. 63 0.24 48 40 38. 14 9.83
9 1.53 27.58 0.70 0.24 50 40 32.12 6.12
10 0.70 21.08 0.94 0.25 58 40 35.44 4. 67
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Fig. 4 The block diagram of the proposed algorithm
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Fig. 5 The mid-esophageal parts and the selected direction of the lesion area’s first level
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Fig. 7 Compression results of the right upper lung
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Fig. 8 Compression results of the Mid-esophageal parts
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