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A multi-parametric-programming-based feasible region-expansion

algorithm for synthesis of explicit model predictive control system

ZHANG Ju, HAO Ping, WANG Wan-liang
(Institute of Automation, Zhejiang University of Technology, Hangzhou Zhejiang 310014, China)

Abstract: Based on the multi-parametric quadratic programming(MPQP) for the linear constrained optimal control
problem, a feasible and a feasible-region-expansion algorithm is proposed for synthesis of the explicit model predictive
control(MPC) systems. Firstly, an iterative algorithm for computing the output invariant set of the optimal control problem
is established; the computed invariant set is then used as the initial constraint for the state region in the MPQP problem.
By iteratively solving the MPQP problem and replacing its constraint for the state region, the feasible region of the explicit
MPC system is progressively expanded until its convergence. The state trajectory of the resulting explicit MPC systems
starting from any state in its state partitions is always infinite time-feasible. Simulations also show that the proposed
algorithm is effective.
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