Vol. 46 No.5
Oct. 2024

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

46 % H5 W
2024 4E 10 f

doi:10. 11887/j. cn. 202405007
FR/NMBMESEBEE CITRISEREEEH

EWH L E M LREF", DA
(1. PERMKF ©FE85 Asfesr, RE 300300; 2. dFkF ALKk

http://journal. nudt. edu. cn

2z, £Z  300350)

W OE AR R AT RS MO R SR M F S S AR ()8, $2 3 B-I1( Byrnes-Isidori) #r
WEFRL AR AR B 779 SER R GE N APl MR . et T — s R R R e 1 i MR 5 19 LA
REMNESELRIIET RE . 1RHEIFEE R SEOEE AT REA SRR , (AR T m
BN T R FESIATRE , RN AN 1 3R 22 T SR A& . T4 7 VA WIS MR b RS o R
Y[Rl B e e & B A, SEBLAE S /M A = A RAT A A 1) BT AU BRER . 4 B TR TR Y
Lyapunov £ EHAIER , 3T THESN R IR MR R R T E . D HZ5 BB, sh B BUNMB B ke iR
SRR T BT ) BRERAE B RIS R, IR B AT LUA SO E R F A, "

SRSBIA =R L RATHR ;s A I/ BT ; F 307 ; Bymes-Isidori A7 fERY ; ZhAFR /0 B 45l

MESES.TP273 XEEEMA  TE4HE.1001 -2486(2024)05 054 — 11

Dynamic sliding mode stabilization control for nonminimum phase
hypersonic vehicle
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2. College of Artificial Intelligence, Nankai University, Tianjin 300350, China)

Abstract: Aiming at the zero dynamic instability caused by nonminimum phase property of hypersonic vehicles, a model transformation method
based on the B-I ( Byrnes-Isidori) standard form was proposed to achieve decoupling of internal and external dynamics of the system. A dynamic
integral sliding mode stabilization control method was proposed, an augmented closed-loop system with internal dynamics, external dynamics and
dynamic parameters was formed. A sliding mode parameter tuning method was proposed to make the augmented system remain dynamic stable under
different operating conditions and perturbation conditions, and the trimmed point of external output was always zero. The proposed method could
accurately track the output trajectory command with zero dynamic stability, and realize the longitudinal trajectory stability tracking control of
nonminimum phase hypersonic vehicle. Lyapunov stability analysis was used to prove the stability of the proposed control method, and constant
dynamic pressure trajectory tracking and Monte Carlo simulations were carried out. Simulation results show that the dynamic integral sliding mode control
method maintains good tracking accuracy and robustness under perturbation conditions, and stabilizes the zero dynamics of the system effectively.
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