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Abstract


An original self-organizing neural network models for solution of blind source separation problem via adaptive independent technique is proposed. The purpose of research consists in  generalization of a wiled-known method of independent component analysis to adaptive neural networks model. We develop an algebraical approach to unsupervised learning rule of heterogeneous neural nets with adaptive flexible activation. In frame of this approach we develop new information adaptation filtering model with entropy-based learning rule for self-organizing neural network. The main feature of our model is a flexible non-linearity of neuron activation that can be tuned in accordance to a true signal distribution. This allows accurately separating informative components  of vector signals with different types of probability distribution functions.  The article focuses an extended independent component analysis algorithm for mixtures of arbitrary signals with non-gaussian distributions. 

1. Introduction

        In many real-practice application of information signal analysis an extraction of informative components from mixture of noise signals from several sources presents an important engineering task.  Blind source separation (BSS) deals with practical problem of extraction several statistically independent but otherwise a’priory unknown sources of signals from their mixtures without knowing the weight mixing coefficients [1]. No knowledge about the spectral characteristics, space location, time delay is applied, but only need to be statistically independent. This kind of blind techniques has applications  in different areas of tasks where we need algorithms of optimal feature extraction, information filtering, data compression, including  navigation, communications, location, technical and biomedical signal processing, machine vision and motion detection problems. 

     The underlying principle involved in BSS-problem solution is formulated as an independent component analysis (ICA).   Most research  of this problem is based on applying of self-organizing neural networks (NN)  which demonstrated that a self-organizing neuron with linear Hebbian learning rule was capable of extracting the maximum amount of information, in a least square sense, from the observed data. Several algorithms based on information maximization approach in blind separation and blind deconvolution problems via entropy or high-order statistics criterions have been developed.  

Independent Component Analysis is a statistical technique which in many cases characterizes the data in a natural way. ICA and the related BSS (Blind Source Separation) problem are currently studied extensively [2] in neural learning and statistical signal processing. But the vast majority of described algorithms is oriented to stationary statistical characteristics.                However, in many practical tasks we need to analyze a non-stationary vector stochastic processes and phenomena’s. The applications of this problem arise in speech and sound recognition, machine vision of dynamic scene, technical diagnostic. This task leads to a  nesesety of realization an on-line adaptation for such processes  analysis. Solution of problem can be founded in implementation of  on-line adaptive signal processor with adaptation to non-stationary of statistical data.     

