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Abstract

Eigendecomposition based  direction-of-arrival(DOA) estimation algorithm such as
MUSIC(multiple signal classification) is known to perform well and provide high resolution in white
noise environment. However, its performance degrades severely when the noise process is not white.
In this paper we consider the DOA estimation problem in a colored noise environment as a problem
of extracting periodic signals from noise, and we take the problem to the wavelet domain.
Covariance matrix of multiscale components which are obtained by taking wavelet decomposition on
the noise has a special structure which can be approximated with a banded sparse matrix. Compared
with noise the correlation between multiscale components of narrowband signal decays slowly,
hence the covariance matrix does not have a banded structure. Based on this fact we propose a DOA
estimation algorithm that transforms the covariance matrix into wavelet domain and removes noise
components located in specific bands. Simulations have been carried out to analyze the proposed
algorithm in colored noise processes with various correlation properties.
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