FH1E F 118 H 3 b % #H
2025 4 11 H ACTA AUTOMATICA SINICA

Vol. 51, No. 11
November, 2025

SHBEE TERET Tube MBEEH TR

AR Xk HE
B E AUl A E UTE (HFV) FERFIAE T 5 AT S350~ (R ERF i i A, $—F 3k T Tube IE &84
BRI TR T7 %, 8 o, BT ARtk h A1 77 VA K v A 0 AT AR AN B SRR AR /it ek A, S v R e A )
(o] B (AR . B S, 4545 Tube AAEEIGHE P ERICE LR, IF BXNER HEV A LB 2R, Wit —MES
B TN P ] SRS BEAh, IEWES T TR ITIA R A AT AT, RN 2R T Lyapunov £8 7€ 1 LIS 7™M TIE B 4 1 SR 9 P 34
R, B, U1 SRR IR T T HE T VA A R
RUEIA) e R AT A, ARSI, SRR N ], BT P
SIAME SkFHW, RSOk, B, Sl Al VAT AR T Tube (& MR TN PR ER I ). B 3024, 2025, 51(11):
2486—2497

DOI 10.16383/j.aas.c250279 CSTR 32138.14.j.aas.c250279

Tube-based Robust Model Predictive Tracking Control for Hypersonic Flight Vehicle

YAO Xiu-Ming' XING Wen-Long' HAN Yi-Rui'

Abstract This paper addresses the tracking control problem for hypersonic flight vehicle (HFV) subject to un-
known environmental disturbances and actuator faults. A composite Tube-based robust model predictive control ap-
proach is proposed. Firstly, the input/output linearization of the HFV longitudinal motion model is achieved by us-
ing the nonlinear dynamic inversion method, effectively decoupling the altitude and velocity control loops. Sub-
sequently, robust tightened constraints are derived by incorporating Tube invariant set theory, explicitly integrat-
ing both the control input magnitude and rate constraints of the HFV. Based on these constraints, a composite ro-
bust model predictive control strategy is designed. Furthermore, the recursive feasibility of the proposed method is
investigated, while the closed-loop stability of the control strategy is rigorously proven based on Lyapunov stability
theory. Finally, simulation experiments demonstrate the effectiveness of the proposed method.
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