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Abstract: A new non-orthogonal decomposition method of random signal is proposed. This ap-
proach find the feature space of the signal by transform the second-order statistics of the obser-
vation data at first. And then do the non-orthogonal decomposition of the signal according to
the practical factors affecting the signal to obtain the decomposition results. It is more realistic
and easy to deal with. Through this decomposition, a random signal can be represented by a
family of non-orthogonal basis function. Not only the proportion of the ingredients contained
by the signal can be known, but also the main component deciding the signal trend can be
grasped, noise and minor component can be removed. The convergence of the non-orthogonal
decomposition is analyzed.
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