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Modeling and robust tracking control for coaxial unmanned helicopter
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2. Shanghai Electro-Mechanical Engineering Institute, Shanghai 201109, China)

Abstract: To deal with the nonlinearity and coupling characteristics in dynamics of the coaxial unmanned helicopter,
we propose a robust tracking control strategy via dynamic feedback linearization technique. According to the blade element
theory, Pitt-Peters dynamic inflow model and the disturbance analysis of coaxial rotors, we build the mathematical model of
a coaxial helicopter. On the height-attitude subsystem, a dynamic feedback linearization is performed through dynamic state
augmentation, and the zero dynamic characteristic is analyzed. Poles are placed for the decoupled subsystems according to
the desired performance of inner-loop dynamics. A robust complementary controller is employed to improve the robustness
of height and attitude tracking. After that, an outer-loop proportional-derivative (PD) controller is designed for the planer
position subsystem to realize trajectory tracking. Finally, the decoupling characteristic of feedback linearization is validated
by tracking simulation of the inner loop, and the performance and robustness of the proposed controller for the whole system

is also validated via trajectory tracking under disturbance.
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Fig. 1 Coaxial unmanned helicopter under research
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Fig. 3 Control of altitude and attitude
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Fig. 4 Trajectory tracking simulation-position
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Fig. 5 Trajectory tracking simulation-position error
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Fig. 7 Trajectory tracking simulation-control input
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