H26% 5 PP R Vol.26 No.5
2018 4F 5 A Optics and Precision Engineering May. 2018

XEHS 1004-924X(2018)05-1113-11
ETRERFENTERIERIREAEZENEEREF

gANFE  ERLLE & R ER L IR E
(1L HFE#ER KELFEEIRE WEF L, 4 K& 130033;
2. FEMFRAF, LI 100049)

FEE  YRGE R ML AL VR A 25 [A] BR 38 B8 2 3l 0 27 TR (9 A% O 2112, A S A 0L 55 A bR s 80 A, JEL o R B A 8l S M B I A
LEE ™48 9 BEK  HLAEE R Stewart P G 85T 30, 3L T 3058 2 27 BE R RN 565 23 18] PID #E I AHZS & 10 7 %%, th T 32 5
LT Y L AN 1 52 1 P 3D SR 05 0, s D RS B W R RO . R IR D IR R, B L Bl g 2 A Y L T
B2 AP RS N 3R RAE R SR T4 g5 7 B AR RR DY OC T ML AR Y AR R AR TR B R 4 SRR P 3 M AS 1 1 A A A
T 2y, R A5 TR0 15 2 RN M BE AR AR ZE SR BT HIR & R HUE AL sR 4. 00 B Bl il 1R, SR 9 R He 7k K B 448
J1% RGN FE TSR T ARG Ak & S/T/KS IR G RUE RS, 7E Matlab TR 745 2 & F 42l 45 , IF- 76 DSP 1 5E i
BOFEIE S, O LA BT RO IR 45 2R 3 Y, 5 M 4 o 2 LA T AT 1 B M D Sl A T R R ) A R BB A8 W R S [ L
A ST K .

X B W:EWAZEE;Stewart F & EFHAF G Ho 54 RES I HE

FE4HESTH691. 9 XEkFRIZAD : A doi: 10. 3788/0OPE. 20182605. 1113

Mixed-sensitivity-based robust control of secondary mirror
adjustment mechanism for space telescopes

CAO Xiao-tao'” , YANG Wei-fan', WANG Han'?, ZHAO Hai-bo', WANG Ke-jun'

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Univercity of Chinese Academy of Sciences, Beijing 100049, China)

% Corresponding author, E-mail:caoxiaotao@ciomp. ac. cn

Abstract; Secondary mirror adjustment mechanisms are core elements of active optics used for the
adjustment of space telescopes. For real-time rapid adjustments in orbit, great demands are put on
their adjusting accuracy and dynamic characteristics. Because of nonlinearity, uncertainty,
disturbances, and coupling of the system, sufficient control cannot be easily achieved by traditional
methods based on intermixing PID systems and inverse kinematics. Focusing on this problem, an
uncoupled electromechanical model was proposed by transforming the joint couple dynamics into
external disturbances. The model uncertainty was represented by the multiplicative uncertainty
resulting from the system identification, and the mixed sensitivity function was designed according to

the model error bound and performance index. By using the extended method to deal with the
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imaginary axis pole, the complex dynamic system was transformed into a stacked S/T/KS problem. A

robust controller was designed by MATLAB and a digital algorithm was realized using DSP. The

improved robustness, disturbance rejection, and dynamic characteristics were verified by both

simulations and experimental results, proving that space-reliable application can be achieved.
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