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Abstract

In this work, we propose a framework for the design of two-dimensional (2D) nonstationary
wavelet filter banks based on the bivariate Bézout equation in R[z1, z2], extending the approach
introduced in [1]. Since the Fejér-Riesz factorization does not extend to two variables, a tensor-
product sum-of-squares (TP-SOS) decomposition is used to ensure positivity, leading to a semidefi-
nite programming (SDP) formulation. Several design criteria, including minimal support, vanishing
moments, and sparsity, are considered. Numerical results show improved performance compared
to separable and classical tensor-product wavelet filters.
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