55 33% 4 104 = % 5 & K Vol.33 No.10
20184 10H Control and Decision Oct. 2018

XE%HS: 1001-0920(2018)10-1893-08 DOI: 10.13195/j kzyjc.2017.0645

—METFRET RN E NS B
VTR AR

woa B F
(P Toll K K1 S S BIRRIOBT, 7% 710072)

T8 v TR S A RN AT (HRV) TEPAT AU SR 17 100 T PR 28 A 3 R, 3t — P 1 AR T
W20 22 500308 B 4 2% (RVG) T B H 128 1) SR, 17 0, Wk — P Y | 3 B2 F U0 28 (ADO) KA i+ R 4u 4k
B, CELRUEAR VIR FE K R B, BE ST 20041 5545 0 T HU LI 28 IR 46 - R I 5, 2R 05, 22 1 I D781 HRV (1) A%
il 8, 7E BT 51 NS 25 000 A 2% DA 3 G M 27 5 R TR R 0, I BRI BEIR f1H R A ADO BTy 11
RGNNSO LR M. 7 45 TR0, BTk vk (0 il S v LAAT R A% G A 22 T 1 30 2 - P00 28 1
TR ) A A2 A ) RS Y SR AR RO UG A TR 22 3 s ) R SEBh M REB AL A 1) AL

KHEIR): B AT AR AER TR SE S EN S B

FES S TP448.2 XHRFRER: A

A FTC scheme for hypersonic vehicle based on adaptive disturbance
observer

CHANG Jing', ZHOU Jun
(Institute of Precision Guidance and Control, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to improve the attitude control performance of the hypersonic reentry vehicle(HRV) subjected to total
failures of certain actuators, the paper proposes a sliding mode fault-tolerant control(FTC) scheme which is relied on
an adaptive disturbance observer(ADO) and reference vector generator(RVG). Firstly, an adaptive disturbance observer
is designed to estimate the system perturbations with overshoot attenuation. Then, a back-stepping based sliding mode
controller is developed combined with a reference vector generator together with the estimated perturbations, which
improves superior transient performances for state tracking. Simulation results obtained on the nonlinear model of the
hypersonic vehicle show that the proposed techniques can allow a faster response and minimize the overshoots compared
to the linear conventional disturbance observers based sliding mode controller.
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