30 & 4 1
2013 4 H

E=HERES KA
Control Theory & Applications

Vol. 30 No. 4
Apr. 2013

DOI: 10.7641/CTA.2013.20711

75 e ) A% 2 e i 22 I TR A8 2 5 DL 3 AT BRI 1) 425

WIRTET, B B, sKEE, Kk

(7RIS bR 2 R 2B, SRIRYT W /R ¥ 150001)

FEE: B AR A DR LA G 0 8, 25 FEAFE S BURH e M AN HE 77 88 22 i 22 DL A= i A
RISZ IR 2 R AT, $EH T — 28 BE N 2 i A BRI ()42 351 7 v, 2 Qs | ONHE ) 283t I e R e {2, #f fr
PHIR 22 G A6 A IR Ao T Py SR AL S50 381 A T A4 40535 P 5 ) B, JE L B NS4 15 38 2 ) A, S 1548 1) 3 B0 B A 8t
FBHORHEE S AN T LR HE 28 2B 245 85 HeAh, 6T Lyapunovia & 1 2 BT T HE WY W45k 2830647 T B
WO, FFIE I 45 e AR A S EOIAT T BB L SRRV R 2 AR R, REAFRIMRSOEE, A
BARLF sl AvERE, NTTERAE T BTl 7 & i Rt w47k

IR T A, A PR E); iR R 2ol 22 i s

FESES: v448.2 XHKFRIRED: A

Finite-time attitude maneuver control of spacecraft under control
saturation and misalignment

HU Qing-leiT, LI Bo, ZHANG Ai-hua, ZHANG Zhen-xia
(School of Astronautics, Harbin Institute of Technology, Harbin Heilongjiang 150001, China)

Abstract: An adaptive terminal sliding-mode-based finite-time control scheme is proposed for the attitude maneuver
control of a spacecraft, in which the parameters uncertainty, external disturbances, thruster misalignment and input satu-
ration are taken into account simultaneously. By considering the saturation magnitude of the thruster output, this scheme
ensures the closed-loop for a rapid convergence into the neighborhood of the sliding surface in a finite period of time.
The self-adaptive law for the parameters makes the control design independent of the parameter uncertainty, the external
disturbances and the thruster misalignment. The controller is analyzed by using Lyapunov stability theorem. Numerical
simulation is performed on an aircraft model with given parameters. Experimental results show a rapid-convergence and
desired performances when multiple constraints are considered, thus, validating the effectiveness and feasibility of the

designed scheme.
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Fig. 1 Distribution schematics of the six thrusters
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analysis)
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Fig. 7 Case 2: Time responses of thruster forces
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