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Abstract: In order to solve the identification problem of switched systems with unknown switched rules and unknown
number of subsystems, a two-stage identification method is proposed, including mode detection and parameter identifica-
tion. In the mode detection stage, the Gaussian mixture model is first established to represent the distribution of sampled
data, and appropriate initial model parameters are selected according to the roulette method. Secondly, the posterior proba-
bility of the sampled data belong to each subsystem is calculated, and the maximum likelihood estimation algorithm is used
to iteratively update the model parameters to make the Gaussian mixture model maximum fit the distribution of the sampled
data. On this basis, the number of subsystems is determined by the Bayesian information criterion, and the switched rule
is estimated according to the maximum a posteriori criterion. In the parameter identification stage, the parameter vector
of each subsystem is estimated by the recursive extended least square method. Finally, the effectiveness of the proposed
method is verified according to simulation results.
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