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Abstract

In this paper, a time series model, vector
backward auto-regressive with exogenous (VBARX),
is proposed for system identification. This model deals
properly with the case of multiple input/output data.
The characteristic of this model is the arrangement of
data. Unlike the common cases, data are arranged from
future to past in the proposed model, and the
information of current time step is predicated by that of
coming steps. Although it is not a common way, the
system eigen-values and non-system eigen-values can
be distinguished automatically during the identification
process.

In this paper, the state space model is employed to
identify the eguivalent system matrices of state
equation and the model parameters of system.
Furthermore, the egquivalent mass, damping, and
stiffness matrices of equation of motion can be
extracted from the equivalent state space system by
using a transformation technique. Finaly, the model
uncertainties can be determined by the identified

structural parameters.

A 18-DOFs frame structure and a simple beam with
unknown boundary rotation springs are selected as
illustration examples.

Keywords: VBARX, system identification, state space
model, structural parameters, model uncertainty
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