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Fig. 1  Output responses of the set point tracking control of the Kalman’s system by the proposed algorithm
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QP transformation based model predictive control for a non-square
system with constraints

JTA YuanXin LI DaZi”

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A model predictive control algorithm based on standard quadratic programming to solve the control prob-
lem for a non-square system with constraints has been studied. The transfer function of the non-square system is
first used to solve the Diophantine equation and the model prediction is rebuilt by combination with the step re-
sponse matrix of the system. Then, constraints of input variables, output variables and control increments are con-
sidered, and some slack variables are introduced to transform the minimization problem of MPC into a standard QP
problem in order to obtain the optimal control law in one step during the iteration. The problems caused by compu-
tational complexity and infeasibility of traditional control methods can thus be solved. Simulation results for Kal-
man’ s system control show that the proposed algorithm has good performance in noise disturbance rejection and set-
point tracing under the condition of constraints.

Key words: model predictive control; quadratic programming; non-square system; constrained control
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