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Lossless Coding of Still Images Using Multi-Peaked

Probability Models Driven by Local Predictors

TOSHIAKI SHIBASAKI,'! Hisasur AoMori, !
IcHIRO MATSUDAT! and Susumu Iton f!

The lossless coding scheme based on block-adaptive prediction, which was de-
veloped by the authors, switches multiple linear predictors optimized for each
image on a block-by-block basis. This is an effective way to remove spatial
redundancy of image signals exploiting their local textures. However, when the
textures change gradually, a single predictor assigned for each block may not
work well at block boundaries. To cope with this problem, in this paper, a new
probability model whose peak positions are determined by output of locally
assigned multiple predictors is employed for entropy coding.
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Fig.1 Disposition of pels used for prediction (K = 30).
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Fig.2 Probability of occurrence for prediction errors.
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Fig.3 Multi-peaked probability model.
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Fig.4 Renewal of disposition of reference pels.
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Table 1 Comparison of coding rates (bits/pel).

Image oooooooo oooooog® oooooob
Camera 3.898 3.931 3.949
Couple 3.350 3.359 3.386
Noisesquare 5.225 5.289 5.269
Airplane 3.558 3.569 3.586
Baboon 5.640 5.646 5.664
Lena 4.254 4.264 4.281
Lenagray 3.866 3.871 3.886
Peppers 4.136 4.184 4.198
Shapes 0.559 0.605 0.686
Balloon 2.548 2.567 2.580
Barb 3.779 3.790 3.810
Barb2 4.174 4.192 4.212
Goldhill 4.180 4.190 4.209
Average 3.782 3.804 3.824
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02 000000000000000 (bits/pel)
Table 2 Performance comparison with the state-of-the-art lossless coding schemes.

Image gooooooo BMF TMW Glicbawls CALIC JPEG-LS JPEG 2000
Camera 3.898 3.952 4.098 4.208 4.190 4.314 4.535
Couple 3.350 3.375 3.446 3.543 3.609 3.699 3.915
Noisesquare 5.225 5.238 5.542 5.415 5.443 5.683 5.634
Airplane 3.558 3.535 3.601 3.668 3.743 3.817 4.013
Baboon 5.640 5.677 5.738 5.666 5.875 6.037 6.107
Lena 4.254 4.252 4.300 4.295 4.475 4.607 4.684
Lennagrey 3.866 3.863 3.908 3.901 4.102 4.238 4.303
Peppers 4.136 4.177 4.251 4.246 4.421 4.513 4.629
Shapes 0.559 0.702 0.740 2.291 1.139 1.214 1.926
Balloon 2.548 2.560 2.649 2.640 2.825 2.904 3.031
Barb 3.779 3.804 4.084 3.916 4.413 4.691 4.600
Barb2 4.174 4.163 4.378 4.318 4.530 4.686 4.789
Goldhill 4.180 4.179 4.266 4.276 4.394 4.477 4.603
Average 3.782 3.806 3.9283 4.030 4.089 4.222 4.367
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