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1 Introduction and model structure demands, in principle, an infinite series of terms, prevent-

ing the nonlinear error in the figure from reaching the noise

The present contribution addresses the identification ef th
hysteretic benchmark introduced in Ref. [1]. To this end, a
discrete-time nonlinear state-space model is built canmsid
ing multivariate polynomial terms in the state equatios,

{X(t—|—1) =
yt) =

wherex € R" is the state vectony € R9 the input vec-
tor,y € R' the output vectom the model order, and where
AcR™" BeR™4 CeR"*"andD e R'*9 are the linear
state, input, output and feedthrough matrices, respégtive
The vectore € R™ includes all monomial combinations of
the state variables up to degrde The associated coeffi-
cients are arranged in matrixe R """,

AX(t)+Bu(t) +Ee(x(t))

Cx(t) + Du(t), (1)

2 ldentification methodology

A two-step methodology was proposed in Ref. [2] to identify
the parameters of the model structure in Egs. (1). First, ini
tial estimates of the linear system matri¢dsB,C,D) are

calculated by measuring and fitting the best linear approxi-
mation (BLA) of the system under test. Second, assuming

zero initial values for the nonlinear coefficientskn a full
nonlinear model is obtained using optimisation.

3 Identification results and discussion

The frequency-domain behaviour of the validation mod-
elling error is studied in Fig. 1, where the output spectrum
in grey is compared with linear and nonlinear fitting error

level depicted in black.
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Figure 1: Validation modelling error, featuring the output spec-
trum (in grey), the linear (in orange) and nonlinear (in
blue) fitting error levels, and the noise level (in black)
considering monomials of degree 3,5 and 7.
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