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A Sufficient Condition on the Stability of Recursive Discrete-Time
Third-Order Volterra Filters
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ABSTRACT

This paper derives a sufficient condition on the stability of recursive third-order Volterra filters based on their filter
coefficients. A Volierra filter is very effective in modeling nonlinear systems with memory. However, it is well-known that
the nonrecursive Volterra filter requires a large number of filter coefficients to describe a nonlinear system. For this reason,
recursive Volterra filters ate usually considered because the recursive implementation requires a smaller number of coeffic-
ients compared 1o the nonrecursive one, Unfortunately, the main problem of the recursive Volterra filters is their inherent
instablility. In this paper, we present a simple condition for the output of a recursive discrete-time third-order Volterra
filter t0 be bounded whenever the input signal to the recursive Volterra filter is bounded by a finite constant.
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