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I. Introduction

The problem of estimating both signals and parameters arises in many applications, such as,
• Sensor array direction finding.
• Multi path distinction.
• Single microphone signal enhancement.
• Multi microphone signal enhancement.

The most commonly used procedure for solving this estimation problem, when a statistical model
with unknown parameters is given, is the estimate-maximize (EM) method [1]. This method is es-
sentially an iterative solution for the maximum-likelihood (ML) parameter estimation. The signal (or
its statistics) estimation is usually a by-product of the algorithm. The ML estimator looks for the
parameters which explain the observation in the best way,

max
θ

log fZ(z; θ) → θ̂ML

where, z is the Observed data (measurements). The iterative solution works with the complete data

notation. Let,
z = H(y)

where, y is the Complete data and H is some arbitrary non-invertible transform. Then, instead of
solving the original problem, we might solve the following problem.

max
θ

log fY (y; θ) → θ̂ML

This is done by applying the following iterations
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