55 40 %5 10 1 EHEZwe 5 r A Vol. 40 No. 10
2023 410 H Control Theory & Applications Oct. 2023

HAAR T HRIENRBRES S BRI

FERPRY, X vifit, 2502, RS, )
(1. PEAE MR AT, B P2 710072; 2. Abatsfil TR 7CHT, JE5 100190; 3. JEE MR RS TR, dbat 100191;
4. HlERE: s RSB, |4 IRYI 510275)

W AR T — At T B S5 B S RSN & IO DR VEAUR S8 LS W LBl 7 i, 8 2%, R Btk i 2 48
BRI S B ST T UR A IS B S B AR, M T AR IR QR A LA AR SRR b, Bt T
BASHEE P L RPN NTR S L S FUE bl 5k, i T RS AR BRI E, A JZ Bt 7 BESIN &, IR
LI 55 WL DS 2 B RS AR BR AT 9 A JZ T LR P S N Bl S, PR SRR G BT 7% 9 AL I 20 R AR B0t T
FH R B AR R AR, 128842 T AR 24 RS DLA IE BT AU S B B 2O, I8 I BRI B 42, TR AR 2 mt m] LAAE
WAL AT OL T PR 2A Y 7 B S8 AIE Gl 2 T R R, RS IEN] TR R G B A S B B
STEHI AR E . foa, U5 58 Rt — P RAE R i FE R 2 R BSCR SR Bl 5E

KA PEMERNURAS, BT, RARLH S &, B XS HE

SIRART: S PR, X vt il 2830, 55, AR R T BT R 4 £ 5 5% B B i), i B 5 M A, 2023,
40(10): 1813 — 1820

DOI: 10.7641/CTA.2022.20301

Explicit reference governor-based constrained flexible spacecraft
attitude control

DANG Qing-qing!, LIU Zhen-bao', LI Wen-bo?, GUI Hai-chao®, LIU Ping*!
(1. School of Civilaviation, Northwestern Polytechnical University, Xi’an Shaanxi 710072, China;
2. Beijing Institute of Control Engineering, Beijing 100190, China;
3. School of Astronautics, Beihang University, Beijing 100191, China;
4. School of Aeronautics and Astronautics, Sun Yat Sen University, Shenzhen Guangdong 510275, China)

Abstract: This paper addresses the explicit reference governor and modal observer based attitude reorientation prob-
lem. First, the kinematics and dynamics of the spacecraft are established by using the modified Rodrigues parameters,
and the control constraints and angular velocity constraints are analyzed. Then, a constrained flexible spacecraft attitude
reorientation control algorithm based on explicit reference governor is proposed. Since the modal displacement cannot be
directly measured and the modal observer is designed in the inner layer, the modal displacements observed are used as
input to the inner unconstrained controller. The navigation layer is utilized to manipulate the reference state to enforcing
constraints satisfaction. By constructing the Lyapunov function, the closed-loop stability of the explicit reference gover-
nor based flexible spacecraft attitude control algorithm is strictly proved. Finally, the simulation results further verify the
constraint processing effect and vibration suppression ability of the proposed attitude control algorithm.
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