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Estimation of Bilinear Patch by the Least Squares Method
for Image Coding Based on Non-uniform Blocks

MAKOTO HASEGAWAT and ISSEI YAMASAKItt

A gray-scale image is subdivided into non-uniform blocks and a bilinear patch approximates
block luminance values. In order to minimize approximation errors without block distortions,
it is proposed that these patches which continue to connect together are estimated by the
least squares method. In the decoder, the conventional method of fitting patches through
luminance values on vertices is useful. As basis-images which are components of an image
have Cauchy’s relation, luminance values can be converted with control of vertex values. Sim-
ulation results show that the least squares method provides better quality (PSNR: 4+1.0dB)
for the test images. The proposed method has little influence on quantization.
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A crack on the boundary between
a large block and some small blocks
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Fig.1 (a) Fitting a patch through luminance values on

vertices, (b) correcting a patch to reduce cracks.
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Fig.2 (a) Bilinear patch and (b) basis patch.
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Fig.4 (a) Luminance cracks in the basis image hg(7),

(b) corrected version of image in (a).
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Fig.5 (a) Non-zero region of basis image hs(r;), h15(ri).
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(a) Proposed method.
(Bitrate 0.085 bpp PSNR, 30.85dB)

(b) Least squares method in each block.
(Bitrate 0.084 bpp PSNR, 29.51dB)
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Fig.8 Block distortion of each method (ITE chart).
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