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Conditions for Parameter Convergence of Model Reference Adaptive
Control System using Power Spectrum Analysis
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Abstract- Using Power Spectrum Analysis, conditions of parameter convergence for a
Model Reference Adaptive Control (MRAC) system are described. The general Persistent
Excitation (PE) condition given in time domain can be transformed to the positiveness of
auto-correlation matrix which is represented in frequency domain by the spectra of reference
input signal. For an MRAC system designed with relative degree one, the existence and
the uniqueness of parameter nominal values due to the variation of input spectra can be
analyzed by the PE condition in frequency domain. If the input signal has 2n spectra or
more, it can be shown that the nominal values exist independent of adaptive gain, input
amplitudes, and magnitudes or numbers of their spectra.
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Fig. 1 The structure of a model reference adaptive control system.
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