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Short Abstract

In this paper, the simultaneous design of model predictive control and persistent dwell time switching signal for the Lipschitz switched systems is
investigated. In the proposed design, the assumption of stabilizability of all sub-systems is removed. Also, the Hoo performance is guaranteed against
external disturbances. To guarantee stability despite the mentioned features, a multiple Lyapunov function is defined. Also, two different types of cost
functions have been proposed, including a cost function with the finite predictive horizon for unstabilizable sub-systems and a cost function with the
infinite predictive horizon for stabilizable sub-systems. The developed control problem is formulated as an optimization problem in the form of linear
matrix inequalities, by solving which the control gain is obtained. Due to the existence of many constraints due to cost functions and stability conditions
in the aforementioned linear matrix inequalities, a solution sequence has been considered for the optimization problem, in which a number of these
constraints are applied at each step in such a way that the rate of energy variation in different sub-systems can be adjusted and the asymptotic stability
of the whole system is guaranteed. Finally, to validate the proposed design, a chemical system with proposed controller is evaluated.

Keywords
Nonlinear switched system, model predictive control, persistent dwell time, multiple Lyapunov function, unstabilizable sub-systems, Hoo performance.

1-  Short Introduction

By reviewing the research papers about model predictive control in different switched systems, it is concluded that most of them are under arbitrary
switching signal which is very conservative and all sub-systems should be stabilizable. On the other hand, in model predictive control designs that have
a time-dependent switching signal, the sub-systems are assumed to be linear and stabilizable. Also, some practical requirements such as Ho performance
are not included in the design process. Therefore, a simultaneous design of the model predictive control and persistent dwell time switching signal is
developed for the Lipschitz switched systems, so that the conservatism is reduced and the assumption of stabilizability of all sub-systems is removed.

2- Proposed Work and Methodology

In this paper, simultaneous design of the model predictive control and persistent dwell time switching signal is investigated for a class of discrete-time
nonlinear switched systems. Compared to the model predictive designs that have been presented so far, the proposed design is robust against
unstabilizable sub-systems and disturbances. By simulating a chemical system in MATLAB software and applying the proposed design and other model
predictive designs, it is shown that the performance of other designs is greatly reduced in the presence of the mentioned challenges, while the proposed
design performs. Also, in the proposed design, by defining the cost function in the unstabilizable sub-systems, the optimality of the whole system will
be guaranteed.

3-  Conclusion

A simultaneous design of model predictive control and persistent dwell time switching signal was investigated for the Lipschitz switched systems
through multiple Lyapunov functions. In the proposed design, by removing the assumption of stabilizability of all sub-systems, the Hoo performance
was guaranteed against disturbances. Also, this design reduces the conservative aspects of other model predictive schemes in which the switched
Lyapunov function has been used. Finally, to validate the proposed method, a chemical system was developed, and the performance of the proposed
design was evaluated. The development of the model predictive control to asynchronous switched systems is suggested as a future work.
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