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Abstract

This paper deals with the trajectory tracking problem of “X” configuration quad-rotor robots. In
order to reduce the effects of model parameter uncertainty and external disturbances, the model
reference adaptive method united with dynamic inversion is adopted in the attitude loop control-
ler. The nonlinear dynamic inversion is used to eliminate the nonlinear characteristics, the model
reference method is used to weaken the steady-state error caused by the parameter perturbation
and external disturbances. The simulation results show that the quad-rotor robot trajectory
tracking controller is feasible and effective and the combination of model reference adaptive and
dynamic inversion method shows good robustness.
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Figure 1. Four-rotor robot platform
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Figure 2. Coordinate system definition and stress analysis
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Table 1. Four-rotor robot model parameters
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Figure 3. Dynamic inverse model references
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Figure 4. Attitude loop dynamic inversion model reference
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Figure 5. Position loop PID dynamic inversion control
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Figure 6. (a) Trajectory command response; (b) Three-dimensional response
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