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A Fast Model Predictive Control Approach to Trajectory
Tracking of Miniature Coaxial Helicopter

Ke Ji, Wang Wei, Li Aijjun, Wang Changqing
(School of Automation, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: Utilizing nonlinear model predictive control(NMPC) technique, a fast online controller is designed to
ensure trajectory tracking of miniature coaxial unmanned helicopter(MCUH) with constraints(system states and
control inputs), First, the nonlinear model of MCUH is simplified. And then, utilizing the differential flatness
of MCUH, feasible trajectories are generated with respect to the dynamics of MCUH. The system of MCUH is
further linearized along the generated trajectories, a set of linear time varying(LTV) models are employed to ap-
proximate the nonlinear dynamic behavior of MCUH, and then applied in the conversion from classical NMPC
schemes to LTV-MPC schemes for output trajectory tracking, resulting in reduction of the complexity of the
problem solving, Afterwards, the terminal region and the end penalty are designed to ensure the exponentially
asymptotically stable of the trajectory tracking error system. Finally, the feasibility of the fast online NMPC
method is verified by numerical simulation. The results show that the proposed NMPC control scheme is availa-
ble to the time-varying trajectory tracking of MCUH with constraints, which has good control accuracy and fast
solution speed.
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