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ABSTRACT

System identification is the field of modeling dynamic systems from experimental data. As a modeling technique, we can
mention finite element method (FEM). In addition, we are able to measure modal data as the experimental data. The system can
be generally categorized into a gray box and black box. In the gray box, we know mathematical model of a system, but we
don’t know structural parameters exactly, so we need to estimate structural parameters. In the black box, we don’t know a
system completely, so we need to identify system from nothing. To date, various system identification methods have been
developed. Among them, we introduce system realization theory which uses Hankel matrix and Eigensystem Realization
Algorithm (ERA) that enable us to identify modal parameters from noisy measurement data. Although we obtain noise-free data,
however, we are likely to face difficulties in identifying a structure with hidden modes. Hidden modes can be occurred when the
input or output position comes to a nodal point. If we change a system using a mode decoupling controller, the hidden modes
can be revealed. Because we know the perturbation quantities in a closed loop system with the controller, we can realize an
original system by subtracting perturbation quantities from the closed loop system. In this paper, we propose a novel method to
identify a structure with hidden modes using the mode decoupling controller and the associated example is given for illustration.
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