%49 5% 20 a5k AR 2020 % 2 A
Vol.49 No.2 Infrared and Laser Engineering Feb. 2020

ETREMNEH X QORPRRERES R R

TR R 12 R E K 2

1. PEHFRERRALEHTRIEFRRFRI, L HF 210042;
2. PEHFRRAIAFEARELERE(HRRAILFHERFRLAN, L H® 210042;
3. PEAF R XS, LT 100049)

W OEATHARAXROREZEEERERAANE R, 3K 02 HIZLE(FSM) 69 35 %) 7 & 347
TR, ATMEZALZ R FSM #4935 3) 454 R % PR 0 Rk ey B, @i AT kA0 R 91006 40
44357 FSM 94338 B AOBE A ) RIBIZAEA X T PID 424 £ 5 A A o 3% 4 2 (MPC), £ A
15 AAn R A 7y KL T WA B0 R, AL REAN, A2 BNk 305, MPC 4£4] & 49
Wik R PID 42 h %69 A5 45, £ S0 Hz B35 T, 8T FSM @) K IR 245 5, PID £ H B A =&
o B A, MPC 4245 25 404 1.224x10°" 8932 Z A4 € SR IE . JE%R & 49 ) 7 &, &7 £ 8F m N 10% 1@ 18 %R
FBHEAAE S MPC 54 Bk B Inh 2L R A PID 54 869 13318, £ R AW MPC 54 2
AL 0.430" 89 3% £ A48 SR 50 Hz £ 5245 5 , 3R 8245 2 % PID 4= 4] % 49 3.212 4%, K 1 MPC 42 4]
BB B RBRES T SR EN TR,

XEER: K BhBE;, Z%HR; BEAERMNEHR; SHEIEA

hESES: TP273 XHEFRERG: A DOI: 10.3788/IRLA202049.0214001

Large aperture fast steering mirror servo system
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Abstract: In order to meet the requirement of precision image stabilization system for ground —based
large aperture telescopes, the control method of large aperture fast steering mirror (FSM) was studied.
For the sake of solving the difficulty of system identification caused by motion decoupling of three
actuator driven FSM, the transfer function model of FSM was established by combining analytical
method and system identification method. According to the model, the PID controller and the model
predictive controller (MPC) were designed, and the performance of the two controllers were compared by
simulation and experiment. The simulation results show that the recovery speed of the MPC controller

was 45 times faster than that of the PID controller after step disturbance. Under 50 Hz sinusoidal
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signals, due to the large inertia of FSM, the PID controller had a serious time delay, while the MPC

controller could track steadily with an error of 1.224x107°". In terms of noise suppression, under the

random signal with 10% amplitude noise added in real time, the noise suppression performance of the

MPC controller was 13.3 times better than that of the PID controller. The experimental results show that

50 Hz sinusoidal signal could be tracked stably by the MPC controller with an error of 0.430". The

tracking accuracy of the MPC controller was 3.212 times higher than that of the PID controller. The

results show that the fast steering mirror with MPC controller could satisfy the requirements of high

bandwidth and high precision of the fast steering mirror.
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