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Backstepping-based adaptive attitude and

height control of a small-scale unmanned helicopter
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Abstract: A backstepping-based adaptive attitude and height controller is proposed for a small-scale unmanned heli-

copter. The kinetic model of the small-scale unmanned helicopter is equivalently transformed to make the uncertain system

parameters satisfy the linear parameterization conditions. The backstepping approach is employed to design the attitude

and height adaptive controller including the main rotor flapping model. The stability of the closed-loop system is rigorously

proved by Lyapunov techniques and Barbalat’s lemma. Numerical simulations are carried out; results demonstrate that the

controller can achieve superior performance in the presence of uncertainties in system mass and inertia matrices.
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Fig. 1 Schematic illustration of a small-scale unmanned

helicopter
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of a small-scale unmanned helicopter)
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Table 1 Helicopter parameters
SRR AR
Cma = 107 (N - m/rad), Cpp, = 199 (N - m/rad) AR 5 2 7 F o 2R 5
Chiq = 0.0044 (m - N™7), Dy = 0.6304 (m - N) e R RS

Tm = 0m, zm = 0.284 m
rt = 0.915m, 2zt = 0.104m
7r = 0.01s, 75 =0.2s
Ac = 0.152, By = 0.136
Ajon = 0.19 (rad/ms), B,y = 0.17 (rad/ms)
Clon = 1.58 (rad/ms), Dyt = 1.02 (rad/ms)
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Fig. 2 Attitude and height tracking error
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5 458 (Conclusion)
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