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Model Predict Control Method Based on Higher-order Observer and

Disturbance Compensation Control

WANG Dong-Wei'  FU Yue!

Abstract By combining a higher-order observer with disturbance compensation control and standard model pre-
dictive control (MPC), a novel MPC method is proposed for a discrete-time linear system with unmeasurable states,
unknown external disturbances and constraints of states and inputs. Firstly, a higher-order observer is used to sim-
ultaneously observe unknown states and disturbances, such that the observation errors are uniformly bounded.
Then a new disturbance compensation control method is designed based on the disturbance estimation, and the pro-
posed method is obtained by combining the disturbance compensation control with the standard MPC based on the
state estimation. The proposed method overcomes the limitation that there is no feasible solution when using the
existing MPC methods to solve the optimization control problem with external disturbances and state constraints,
which can also assure the system states satisfying their constraint conditions at each time instant, and make the
output responses of the system close to those of the linear nominal system controlled by the standard MPC method.
Finally, the proposed control method is applied to a ship heading control system, and the simulation results show
its effectiveness and superiority.
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