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Lossless Color Image Compression using Inter-channel Correlation
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Abstract

The conventional lossless compression of color images is to apply a compression method to each of color components
separately, without considering the channel correlation. There had been several methods that consider the channel correlation, but
they were confined to the compression of satellite or aerial images only, and the performance of these algorithms to general
photos is not satisfactory. This paper proposes a new lossless color image compression method that exploits the correlation
between the color components. Specifically, asymmetric sampling is applied to transform an image into mosaic image and the rest,
which are compressed separately. By using the information from the compressed mosaic image, the rest images are predicted for
further reducing the information to be compressed. Experimental results show that the proposed method improves the compression

performance by 35% over the conventional separate compression methods and 10% over the existing methods that exploit the
channel correlation.
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Fig. 1. (a) Bayer CFA pattern™ (b) The directional interpolation by
Adams®
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Fig. 2. The green channel compression of lossless CFA compression
method™
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Table 1. PSNR performance
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CALIC(RGB) CALIC(RCT) M-CALIC Proposed
kodak 1 18.02 11.98 11.28 10.35
kodak 2 13.77 10.60 10.29 9.19
kodak 3 12.59 9.18 8.83 7.44
kodak 4 14.23 10.79 10.21 9.07
kodak 5 17.70 13.03 12.07 11.19
kodak 6 16.99 11.86 10.50 9.16
kodak 7 13.55 10.38 9.61 7.91
kodak 8 17.99 12.78 12.42 10.90
kodak 9 13.09 9.87 9.73 8.42
kodak 10 13.50 10.21 9.77 8.43
kodak 11 15.77 11.32 10.49 9.13
kodak 12 13.86 10.07 9.26 8.09
kodak 13 19.69 13.79 13.07 11.31
kodak 14 16.96 11.96 11.42 9.85
kodak 15 12.93 9.95 9.80 8.70
kodak 16 15.38 10.55 9.64 8.31
kodak 17 13.96 10.13 9.87 8.41
kodak 18 16.77 12.88 12.35 10.30
kodak 19 15.18 11.09 10.79 9.22
kodak 20 11.76 10.17 7.62 6.90
kodak 21 16.44 11.78 10.90 10.26
kodak 22 15.30 12.11 11.42 10.46
kodak 23 12.03 9.60 9.47 8.54
kodak 24 15.77 11.84 11.09 10.45
lena 13.18 13.05 13.26 13.02
mandrill 18.16 17.09 17.80 17.54
barbara 14.96 12.94 12.15 10.36
peppers 13.87 13.18 13.96 14.30
(=i 15.12 11.58 11.04 9.90
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