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Block Diagram for Adaptive Optics
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A New Subspace Algorithm for System ldentification
Using An Unwindowed (RLS) Multichannel Lattice Filter
with Orthogonal Channels

(Neil Chen, Steve Gibson)
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Subspace methods have become the leading class of methods for
identifying dynamical systems from noisy input/output data. Subspace system
identification methods have two basic steps: identification of a Hankel matrix
by least-squares projection of future output data onto past input and output
data, and construction of a state-space realization from a singular-value
decomposition of the Hankel matrix. To eliminate estimation biases due to
broad-band noise in the input/output data, a subspace algorithm must use
high-order prediction models and large numbers of data points for identification
of the Hankel matrix; the least-squares projection is thus the most
computationally intensive part of the algorithm. Recent research at UCLA has
produced a new subspace algorithm in which the least-squares projection of
future data onto past data is performed by a multichannel least-squares lattice
filter previously developed at UCLA. The fact that the adaptive lattice filter is
the core computational engine of the algorithm means that system
identification from data with high noise levels can be done adaptively; i.e., in
real time.
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