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= Abstract =
An Efficient Segmentation-based
Wavelet Compression Method for MR Image

Nam Su Moon*, Seung Jun Lee**, Jun Seok Song*,
Jong Hyo Kim*** Choong Woong Lee*

In this paper, we propose a coding method to improve compression efficiency for MR image. This
can be achieved by combining coding scheme and segmentation scheme which removes noisy back-
ground region, which is meaningless for diagnosis, in the MR image. In segmentation algoritm, we use
full-resolution wavelet transform to extract features of regions in image and Kohonen self-organizing
map to classify the features. The subsequent wavelet coder encodes only diagnostically significant fore-
ground regions refering to segmentation map. Our proposed algorithm provides about 15% of bit rate
reduction when compared with the same coder which is not combined with segmentation scheme. And
the proposed scheme shows better reconstructed image quality than JPEG at the same compression
ratio.

Key words : Segmentation-based wavelet compression, Full-resolution wavelet transform, Kohonen self-orga-
nizing map, Conditional arithmetic coding
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Table 1. Calculation of gains from segmentation-based coder when compared with nonsegmentation-based coder
. ‘ local - without ‘segmentation . - with segmentation Gain (%)
image it rate compression t rate compressio =
g ' SNR (dB) p ‘ 1 P ’ 1 (BBB)XIOO
‘ B, (bpp) ratio B (bpp) ratio ’

| MRI1 ’ 24.16 1.125 11.39 0.905 13.26 19.56
: MR2 | 22.74 1.047 11.46 0.908 13.22 13.28
\ MR3 i 24.11 1.050 11. 42 0.920 13.03 12.38
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Table 2. Comparison of reconstructed image quality between JPEG and the proposed coder at the same compres-

sion ratio
MR . compression local MSE local PSNR{dB) local SNR(dB)
image ratio JPEG proposed JPEG proposed JPEG proposed
MR1 ‘; 13.26 2572.1 1902.4 38.140 39.450 22.861 24.162
MRz | 13.22 2270.1 1347.5 38.685 40.951 20.487 22.741
MR3 [‘ 13.03 1431.2 1109.0ﬁ ] 40.688 41.795 23.083 24.11
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