¥258% HF2H 2 % T R OR ¥ % W Vol. 25 No. 2
2024 4F 4 f JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY Apr. 2024

50N 52 PR 3 iR AR TR 1T B8 T A T WU I RE 5

TinT, FI; %, FESA, I BB

T
(ZETRRF 2 3B P4, 710051)

HE H4dMANTROFEEATREREESFEABRET LA T T aERERN T L, H42.4X0T
R EWMPAT R M F AR T — A AR E R R RJE PR AME R GRS 80 Tk M4
Bk, HTHRBEEHNSRELEHNNTE AEEFRAETETFRAAR LT T FH I NIKE L Z &4
B, PR T ENRBUEETEAEFRAG U EHEZBHX . EERRTBFHNELESIHHE., £ T Lya-
punov REBERIEN T ARBRESRERZ2RA-—ZAR. RE.BLHEHGERIET IR T EWA
B,

KEWR PR ATR TR RS REES a2 R SR N IR A 45 4l

DOI 10.3969/j. issn. 2097-1915. 2024. 02. 005

FESES V249;TJ760 XHEFRER A XEHS  2097-1915(2024)02-0039-09

Estimation-Free Prescribed Performance Control for
Input-Constrained Waverider Vehicles
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Abstract In view of tracking control problem of input-constrained waverider vehicles, an estimation-free
prescribed performance control scheme is proposed. Firstly, a new anti-saturation compensation system is
designed to address the possible problem of actuator saturation. Then, the states of the compensation sys-
tem are used to construct new prescribed performance transformed errors, and the controller is designed
directly using the constructed new prescribed performance transformed errors based on the prescribed per-
formance control and backstepping control methods. Then, a new prescribed performance transition error
is constructed using the compensated system state, and low-complexity controllers without estimation are
designed for the velocity subsystem and the altitude subsystem based on the method of prescribed perform-
ance control and backstepping control. The superiority of this method is that it eliminates the need for
state estimation and neural approximation, which significantly reduces the complexity and computation of
the control. Based on Lyapunov stability theory,it was proved that all transformed errors and tracking er-
rors of the system are ultimately uniformly bounded. Finally,the effectiveness of the provided method are
validated via numerical simulation.
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