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We study, in this paper, the reliability and the quality of a model for non-
linear black-box identification. This modelling is of an unknown dynamical
system (Σ) by a family (Bk) of bilinear systems. Two formal power series in
noncommutative variables are used for describing (Σ) : the generating series
for the system’s behavior (G) and the Chen series for the system’s input.
The family (Bk) of bilinear systems is described by its rational generating
series (Gk) such that the coefficients of (G) and (Gk) coincide up to order k.
We investigate the quality of the model throughout two criteria : a conver-
gence’s measure, an amplitude’s overestimation of the outputs (ȳk) of systems
(Bk). We provide, by a symbolic computation, a valuation relating to the
convergence of the family (Bk). This computation is a sum of differential
monomials in the input functions and behavior system. We identify each dif-
ferential monomial with its colored multiplicity and analyse our computation
in the light of the free differential calculus.
We propose also a combinatorial interpretation of coefficients of (Gk), ac-
cording to [13]. These coefficients are powers of an operator Θ which is in
the monoid generated by two linear differential operators ∆ and Γ.
The n-th power of Θ is equal to the sum of the labels of all forests of colored
increasing trees.
Then we propose an overestimation of the output’s amplitude of bilinear sys-
tems, for a bounded input.
More than a symbolic validation, these computing tools are parameterized
by the input and the system’s behavior. They can particularly provide a val-
uation process for rough and oscillating inputs as well as for smooth inputs.
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