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Binary Arithmetic Coding of Images

Shiro HANDA

—___The image has a huge amount of data. So a huge amount of memory device is
necessary for storage. In this paper, we propose a novel approach to data compression
of images. Usually multi-level data such as image is encoded by multi-level encoder
which has very complex scheme. We decomposed a multi-level outcome emitted from
the source into binary letters. Then the data of binary letters is encoded directly by the
binary arithmetic encoder which is very powerful for compression of data. An adaptive
scheme for data with unknown statistics and Markoff model coding scheme for remov-
ing redundancy by correlation between neighboring pixels is considered. We show the
performance for various types of image. ‘
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(4,2] | [4,4) | [4,6] | [5,2] | [5.,4] | [5,6] | [6,2] | [6,4] | [6.6]
girl 43.68% | 43.50% | 42.02% | 45.20% | 44.27% | 41.64% | 45.18% | 43.64% | 40.06%
couple | 42.34% |42.00% | 42.55% | 45.05% | 44.09% | 43.07% | 46.37% | 45.06% | 42.63%
aerial  |23.80% |23.16% |21.35% | 24.07% | 23.06% | 20.78% | 23.62% | 22.24% | 19.51%
moon | 30.70% |31.41% |30.72% | 31.28% | 31.58% | 30.38% | 31.12% | 31.10% | 29.36%
chest 43.93% | 41.32% | 36.70% | 42.82% | 39.43% | 34.08% | 41.22% | 37.11% | 31.22%
facs 51.28% | 52.31% | 53.86% | 51.76% | 52.74% | 54.02% | 54.37% |55.05% | 55.01%
girl2 36.16% | 37.60% | 38.52% | 38.38% | 39.06% | 39.09% | 39.02% | 39.39% | 38.94%
area 29.28% | 29.59% | 28.88% | 29.95% | 29.94% | 28.71% | 29.82% | 29.54% | 27.94%
barbara |23.83% |25.12% |26.15% | 25.22% | 26.29% | 26.47% | 25.53% | 26.41% | 26.28%
mandrill |21.48% }21.67% |20.71% |21.69% | 21.62% |20.31% | 21.43% |21.09% | 19.47%
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(4,2] | [4,4] | [4,6] | [5,2] | [5,4] | [5,6] | [6,2] | [6,4] | [6.6]
girl .| 43.60% | 43.68% | 42.99% | 45.15% | 44.60% | 42.64% | 45.22% | 44.20% | 41.33%
couple 43.05% | 43.02% | 44.44% | 46.01% | 45.36% | 44.85% | 47.49% | 46.57% | 44.53%
aerial 22.13% | 21.68% | 20.34% | 22.39% | 21.63% | 19.89% | 21.97% | 20.98% | 18.91%
moon 31.64% | 32.11% {31.54% | 32.44% | 32.49% | 31.39% | 32.39% | 32.16% | 30.50%
chest 43.67% | 41.43% [ 37.15% {42.70% | 39.70% | 34.68% | 41.28% | 37.63% | 31.94%
facs 51.17% | 52.15% | 54.17% | 51.58% | 52.50% | 54.23% | 54.11% | 54.78% | 54.96%
girl2 36.09% | 37.44% | 38.29% | 38.34% | 38.95% | 38.92% | 38.97% | 39.30% | 38.81%
area 28.68% | 28.85% | 28.13% | 29.29% | 29.16% | 27.93% |29.13% | 28.76% | 27.17%
barbara |26.63% |27.60% | 28.35% | 28.28% | 29.00% |28.87% | 28.77% |29.28% | 28.76%
mandrill |19.35% | 19.54% | 18.63% |19.51% | 19.45% |18.26% | 19.24% |18.94% | 17.50%
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