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Creation of signal statistical mechanics and its development in insightful
understanding
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The behavior of the nonlinear adaptive signal processing system was
theoretically analyzed using statistical mechanics. That is, the dynamic behavior of MSE is
described for the case where the unknown system P is modeled by the k-th order (arbitrary order)
Volterra filter, and this is learned by the adaptive Volterra filter H updated by the LMS
algorithm. The simultaneous differential equations were deterministically derived by considering the

limit with a large tap length N and solved analytically. The theory obtained quantitatively
predicts the dynamic behavior of MSE. Furthermore, we theoretically analyzed the behavior of the
system in which the Volterra kernel of P are band-arranged in the case of the third order or less.
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