5536 B3 5 W) wa 25 A Vol. 36 No. 5
201945 H Control Theory & Applications May 2019

HATRAT P PR R R A B RGN SRS AR B
Kt A B, Bl

AbsEE TR FORT, JEaT 100190; 25 A BEF il AR BB RHS 5 S sEa0E, Jbat 100190)

HEE: AR SCHTAR T 576 @R BB B 10 T (A5 3] 1) . 56 T HR M KA IRah i 5 & A3, 44K 250
CLA PR32 1) D7 vk S A st e — B — i b i T 1. R TTT R 2 ) ) MRS F R b | PR L R AR IR Bh A
il DA B 35 Bl vt DR B A R A M S S 1 RTS8 B _B& — AN R ) 2 B AR BETT il . AR SCERT B R
BeMEPUIR R TR IR MIBIE LSRG, I T —FE TR RS ER AR E NS E BRIt Ak &
ST RAREIE SR T LB AT, SRIG 48 H T shaSAME2S UL RCRRAE M B FE M S 5 Rk, JH7E BLFERE I
3 S M ERT T 2 Histith, 8 REEE: ) B8 B E XA 2) BRI IEE R 50T,
3) BRI Y AR RS AR FE 7 4) RATES/NMWIsHG . R, A SCIRIE TR TRSEGHT Tl Hwits
D7 FLIGAIE, 15 BU25 SR 3R B AR SCHR M (0 7 VR T LAAE SRS B B R AR sl A3 i B 10 3 ) g M & 7 ik T 4
HIPID¥ il #%.

KR 5 RASHNETT; 2 AR R RS, 40830 st

SIABN: i, MR, S, 1A B RR P PUIR RN R B L RGNS ELZ Bis gt EHEg 5N
H, 2019, 36(5): 766 — 773

DOI: 10.7641/CTA.2019.90100

Parametric multi-objective design for spacecrafts attitude control
system with super flexible netted antennas

WU Yun-lif, LIN Bo, ZENG Hai-bo

(Beijing Institute of Control Engineering, Beijing 100190, China;
Science and Technology on Space Intelligent Control Laboratory, Beijing 100190, China)

Abstract: This paper investigates the attitude control problem of a satellite with super-large flexible appendages. Most
of existing approaches on the vibration suppression and attitude control of flexible spacecraft are developed with a single-
objective. However, in control engineering practice the performance indices such as accuracy, convergence speed, stability,
vibration suppression in flexible structures and robustness are required to be considered simultaneously, which leads to a
typical multi-objective design problem. In this paper, a parametric multi-objective design method based on output feedback
for robust pole placement is proposed for pitch channel attitude systems with very large flexible mesh antenna satellites.
Firstly, necessary and sufficient conditions for the controllability and observability of the system are derived. Then the
parametric expressions of the dynamic compensator and the eigenvector matrix are given. Based on this, the multi-objective
optimization of the free parameter vector is carried out, so that the control system has: 1) poles which are assigned to the
desired regions; 2) lower eigenvalue sensitivity; 3) stronger ability to suppress high-order unmodeled dynamics; 4) control
gain as small as possible. Finally, the controller design and simulation verification are carried out according to the satellite
engineering parameters. The simulation results show that the proposed method can outperform the traditional PID controller
in terms of dynamic response, high-order unmodeled dynamic suppression capability and peak control.
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