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Abstract A method for designing appointed-time prescribed performance controller with extended state ob-
server is proposed in this paper for the hypersonic flight vehicle longitudinal attitude systems with parameters
perturbation and time-varying disturbance. Firstly, a novel appointed-time prescribed performance function
is designed to limit the transient and steady-state performance of command tracking errors, and compared
with the traditional function, the novel method can guarantee the errors convergence to the set stability preci-
sion at the appointed time. Furthermore, the error-transform function is applied to un-limited boundary

transformed from the tracking errors which can ensure satisfaction of the constraint condition by means of
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controlling the transformed errors. Then, the virtual control law of attitude subsystem and the actual control

law of angle velocity subsystem are designed , which are based on backstopping method , and the lumped dis-

turbances are estimated by the finite-time extended state observer, the command filter is applied to avoiding

the “explosion of terms” problem in the control law design process. Ultimately, the comparative simulations

with parametric uncertainties and time-varying disturbance are performed to demonstrate that the perform-

ance constraints of tracking errors can be effectively satisfied by using the proposed method.
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