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Learning Based Probability Modeling for Efficient Image Coding
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In this study, we developed a method of compressing image data effectively
without loss of quality. The method models probability distribution of image signals as a linear
combination of Gaussian functions whose center positions are determined by template matching and/or
adaptive prediction performed on the already encoded area. Then the image signal is directly entropy

coded using the model pel-by-pel. By optimizing some model parameters which controls shapes of the
Gaussian functions, the proposed method attains better coding performance than the other

state-of-the-art lossless coding schemes for image and video signals in various formats.
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1 (bits/pel)

Image Size Vanilc T™MW BMF Glicbawls WebP JPEG-LS JPEG 2000
Camera 3.842 3.995 4.098 3.952 4.208 4.274 4314 4535
Couple 256 %256 3285 3.459 3.446 3.375 3.543 3.703 3.699 3.915
Noisesquare 5.325 5.159 5.542 5.238 5.415 5.203 5.683 5.634
Airplane 3.546 3575 3.601 3535 3.668 3.894 3.817 4.013
Baboon 5.694 5.678 5.738 5.677 5.666 5.891 6.037 6.107
Lena 4.242 4.246 4.300 4.252 4.295 4514 4.607 4.684
Lennagrey 512512 3.849 3.856 3.908 3.863 3.901 4.145 4.238 4.303
Peppers 4177 4.187 4.251 4177 4.246 4.495 4513 4.629
Shapes 0.507 1.302 0.740 0.702 2291 1.023 1214 1.926
Balloon 2584 2.626 2.649 2560 2.640 2.925 2.904 3.031
Barb 3743 3.815 4.084 3.804 3.916 4547 4.691 4.600
Barb2 720576 4151 4231 4.378 4.163 4.318 4.668 4.686 4.789
Goldhill 4.194 4.229 4.266 4.179 4.276 4.464 4477 4.603
Average 3.780 3.874 3.923 3.806 4.030 4134 4222 4.367
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