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Particle-swarm optimization algorithm for model predictive

control with constraints
DONG Na, CHEN Zeng-giang, SUN Qing-lin, YUAN Zhu-zhi

(Department of Automation, Nankai University, Tianjin 300071, China)

Abstract: We investigate the optimization algorithms for solving the constrained optimization problems in model pre-
dictive control(MPC). To deal with the disadvantage of the quadratic programming(QP) algorithm, we introduce and apply
the chaotic particle-swarm optimization(CPSO) algorithm to solve the control problem with simultaneous constraints on
inputs and states. A practical constrained optimization problem of the discrete-time linear system is solved by QP and PSO,
respectively. By comparing the simulation results, we show the advantages of the PSO-based MPC algorithm.
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{ y(k) = Cx(k).
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U*(k) = arg min J(k). (7)
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strains)
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3 BT HELAL S ¥ (Particle swarm optimiza-
tion)
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model predictive control)
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5 {5 EWFF(Simulations)
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Fig. 1 Control result by QP algorithm
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Fig. 2 Control result by PSO based MPC
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