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Abstract
The paper introduces a new approach to design of stable tile-effect-free multiresolutional
image compression schemes. Rather than discussing convergence and other formal mathematical
properties of multiresolutional analysis, the paper focuses on how quantization errors in
decomposition coefficients affect the quality of the decompressed picture, how the errors propagate
in a multiresolutional decomposition, and how to design a compression scheme where the effect of
quantization errors is minimized (visually and quantitatively). The paper also introduces and
analyzes the simplest family of Laplacian pyramids which yield multiresolutional piecewise-linear
image decompositions. The error propagation analysis presented in the paper has lead to discovery
of particular Laplacian pyramids where quantizations errors do not amplify as they propagate, but
quickly decay. Examples are provided and extensions of the family of decompositions to give
piecewise-quadratic approximations are discussed.
I. Subband image analysis and tile-effect in the reconstructed signal

Separating image features according to their ‘scale’, that is, classifying
them into appropriate resolution subbands, is equivalent to passing the image
through a two-dimensional filter bank, a collection of filters where each filter
passes only one particular ‘frequency/resolution band’ of image features and cuts
off everything else [SIMO91, MALL89]. Each of the bands may be subsampled.
One particular type of the subband decomposition exists when the separate filters
in the bank are constructed according to a single rule:
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