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Model Predictive Controller Design for a Novel Moving Mass
Controlled Bi-rotor UAV

Shahin Darvishpoor, Jafar Roshanian, Taha Yasini

Abstract: This paper presents design and implementation of Model Based Predictive Controller
(MPC) for a novel Bi-Rotor Moving Mass Controlled (MMC) Unmanned Aerial Vehicle (UAV). Due
to the strict constrained control inputs in this type of UAV, it is necessary to take into account the
constrained controller design and un-constrained control methods are not applicable. MPC controller
which is designed based on the linear model by considering control constraints, is implemented on
the nonlinear model of the UAV’s planar motion and compared with LQR controller, the simulation
results show significant performance of this controller in control of the UAV while respecting control
constraints.

Keywords: UAV, Bi-Rotor, Moving Mass Control, Control, MPC
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2 Prediction horizon

! Receding horizon control
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