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Trajectory-tracking control for

small unmanned helicopter with state constraints
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Abstract: Because of the high order of the unmanned helicopter’s model, it is very complicated and tedious to calculate
derivatives of the virtual control signal in standard backstepping. This paper designs a filtering backstepping controller
which uses a filter to calculate the derivatives of the virtual control signal, instead of using the analytical differentiation.
Thus, it significantly simplifies the backstepping implementation. In the process of filter design, requirements on system
states and control constraints can be satisfied by limiting the magnitude, rate and bandwidth of the virtual control sig-
nals. The exponential stability of the compensated tracking errors is proved by using Lyapunov theory. Simulation results
illustrate the efficacy of the proposed method.
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