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Stabilizing Lur'e Systems with NMPC Approach Subject to State and Input Constraints

Nonlinear model predictive control (NMPC) has developed over the last 15-20 years, and it is still the subject of research. Nonlinear control systems can be stabilized via NMPC subject to state and input constraints, which is included in many industrial control theory problems, such as moving a robotic arm.

The basic idea of NMPC is that instead of an optimization problem on infinite time interval, a series of optimization problems are considered on finite time intervals. By now, many approaches have been developed based on NMPC, which guarantee stability. One of the disadvantages of these approaches is that the optimization problem may be non-convex, and thus the numerical requirement can be very high. Recently, a large part of the studies has been directed to developing efficient algorithms in case of special problem types. In the case of continuous time Lur’e systems, a suitable approach is proposed in paper [1]. It demonstrated that the problem can be traced back to solve linear matrix inequalities (LMIs) with a ”trial and error” type fixed variable.

Using the result of paper [2] we were looking for a solution with this the variable always free, but the problem is still solvable with LMIs. We proved the correctness of the new method. Also, we examined the impact on the investigated system, how it influences the rate of stabilization and the objective function value. For the numerical simulation of these studies we used the MATLAB LMI Lab toolbox.
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