%50 K% 114 b Hg oL TR 2021 % 11 A
Vol.50 No.11 Infrared and Laser Engineering Nov. 2021

B T XA 15+ 30 4 22 W 48 B 1E B R 128 = 5 55 1Y i 48 1= 51
IO AAES AAN, B AL I Y Iyamb?

(1. FEHFZFREZEFHEIRALT FEHFREAEENETEEEZRT,
M &% 710119;
2. PEMAFRKSF, LR 100049;
3. HEHEFMFERRREBRERE, WA F 8 266237)

W B ATERREASEMN 55 B QAR S0 5 b beik A2 — AN SN i 4 1R A5 8- A 4,
X fhAn Y 18 09485 K ha A T R4 09 ALK, SR A A% 4269 PID 455 S ik AR 52 3 bk B o) 845
) AT A s ab AR A i AT ARG A X 09 T A beak BT, B AT T M dh b ik R AR A kR — A
FABS BT AR B, ELT Xibfe ViR 69485 B AL AL ; 32 b 69 AT A+ 0 AP 2 W % A
E N BRI R R A AMEA RS EREAABEST T, FREREAN. ZHEMN A L5240
PID 454 FoskAatt, A58 E AN 5% £ 25 A3 1.0%0vA 1, Mt ZAZAE EIN 2.5% £ A S F) 0.5% A W .
EHER): Pk R A, WRETHE; SAVYZ MK BiE N, Mg, SHE

hESHES: N945.15 XERPRERS: A DOI: 10.3788/IRLA20210194

Decoupling control of fast steering mirror based on dual feedforward +

dual neural network adaptive

Wang Rui'?, Su Xiugin', Qiao Yongming', Lv Tao', Wang Xuan'?, Wang Kaidi'?

(1. Key Laboratory of Space Precision Measurement Technology, Xi’an Institute of Optics and
Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Pilot National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Abstract: Two-axis fast steering mirror based on flexure hinge support and voice coil motor drive is a strong
coupling system with two inputs and two outputs. The coupling between X-axis and Y-axis greatly reduces the
positioning accuracy of the fast steering mirror. It is difficult to achieve high precision decoupling control by
using traditional PID control algorithm. Based on the centrosymmetric and axisymmetric two-axis fast steering
mirror, the coupling sources of the two-axis fast steering mirror—DC coupling component and non-DC coupling
component were analyzed theoretically, and the coupling physical model of between X-axis and Y-axis was
established. A dual feedforward + dual neural network adaptive decoupling control algorithm was proposed to
respectively compensate DC coupling components and non-DC coupling components. Experimental results show
that, compared with the traditional PID control algorithm, the coupling degree of the proposed algorithm is
reduced from about 5% to less than 1.0%o, which significantly improves the positioning accuracy from about 2.5%
to less than 0.5%o.
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Fig.3 Principle diagram of dual feedforward + dual neural network adaptive decoupling control
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