W52k HoW moR E T Ok R Rk Vol. 52 No.9
2020494 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Sep. 2020

| — T AR MR B ) R R

® AL AR KA L
(LIHER: b/ S S TR, e 300072; 2.2 I ARl R TR At (AL skl TEEISED) , L3t 100190)

W OE: O IREMAERANTERE AR TR TNMABEDZEEFEA. G4, 8 LTAFRTHKED B, K
INRR B R GEA M Bk BT 2 B Ay B R R RS BN RARSE, Itk i NN B AT R B B
Ao B A T — R AL T, R, R B M R R A TR, AT R R AR S BRI H AN
IR AR R S Ey N B8 A R AE A T 4h B B By B B AR AR AR T T AR T T Ay R A &, R
PR E R T S EBEL B E RS B RE Tt . P EERRW. ki ey £ 20 548 5 5 K W f 45 LI
F B T 09 S S BT, 7 LR AT R 2845 4] M Ak By Rk R AL

K MR 28 HE D T SO A T VLI Bk I A4 4

hESES . TP273 MERERES: A XEHS: 0367-6234(2020)09-0107-09

An active fault tolerant control method for spacecraft with fault
and disturbance decoupling

ZONG Qun', YANG Xicheng', ZHANG Xiuyun', LIU Wenjing’

(1. School of Electrical Automation and Information Engineering, Tianjin University, Tianjin 300072, China;
2. Science and Technology on Space Intelligent Control Laboratory (Beijing Institute of Control Engineering) , Beijing 100190, China)

Abstract; To improve the reliability of spacecraft system, an active fault tolerant control technique for spacecraft
under the influence of disturbance was studied. First, in order to realize fault diagnosis under disturbance and
reduce the time delay from fault detection to fault estimation, the concerned faults were extended to state vectors,
and an unknown input observer was proposed for the integrated design of fault detection and fault estimation unit.
Then, considering that the method needs to be further processed for interference estimation and can only solve the
differentiable fault type, a novel adaptive sliding mode unknown input observer was designed, which can ensure the
estimation of fault and disturbance decoupling at the same time and deal with a wider range of fault types. Finally,
in view of the estimation error of the observer, a multivariable terminal sliding mode fault tolerant controller was
proposed to improve its control performance. Simulation results show that the active fault tolerant control technique
could realize fault diagnosis under the influence of disturbance and ensure the rapid recovery of control performance.
Keywords: spacecraft; fault diagnosis; fault estimation; observer design; fault tolerant control
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