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Development of closed-loop identification algorithms and system identification
based on statistical methods
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Closed-loop identification is important for unstable systems and systems
that inherently require feedback. In this research project, we developed two closed-loop subspace
identification methods for an unstable linear time-invariant system to find the minimal realization
of the plant without a model reduction step: One is based on the left-right coprime factor
decomposition over the set of stable proper real rational transfer functions and on the
block-lower-triangular Toeplitz matrices, and the other is based on the orthogonal decomposition of
the plant and controller innovations. In addition, we studied closed-loop identification for a
linear-parameter-varying system based on the knowledge of subspace identification methods. We
obtained the state estimation based on the one-step-ahead prediction error using the kernel least
squares method and kernel canonical correlation analysis.
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