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Abstract A backstepping-based nonlinear control method is proposed for addressing the trajectory tracking con-
trol problem of a non-affine hypersonic vehicle subject to actuator saturation. Considering the unknown nonlinear
dynamics invoked by actuator faults, the non-affine model of the flight vehicle is established. For tackling the un-
availability of the measurements of the flow angles in practical engineering application, an on-line estimation meth-
od for flight path angle is designed utilizing the measurements of velocity and altitude as well as the high-order dif-
ferentiator. The tracking differentiator is employed to construct the estimation methods for model disturbances and
tackle the explosion of differentiation problem existing in the application of backstepping. The auxiliary systems are
introduced to reduce the adverse effects caused by the saturation of control inputs. The stability of closed-loop sys-
tem is proved based on the Lyapunov theory. Finally, the effectiveness of the proposed method is verified via com-
parative simulation experiments.
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Structure diagram of the controller
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Table 2  Parameter settings of controllers
EEHIE EHRS
ky =5, ky = 1.5, kg = kg = 5, k1 = 10, ka = 10,
RH = 100, A1 — Qg2 — 6, a3 — 4, RV = 1007
AITHE Ry = Roe = 10, Ro = 50, avy = ays = 5,
ag1 = AQecl = AQ1 = Af2 = AQc2 = aQ2 = 5.
K1 =5 ki =15, ks =ks=5,e=c¢ =0.25,
N =14 =0.5, Mg =15, M’y = 1.2,
X b i

it =pi2=1,1=2,3,0;1 =0;2=1,j=1, 2, 3,

0y = 0y =10, Aty = Aty = Ats = 0.2.
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