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Abstract: An input-shaping - based vibration suppression control method is proposed to mitigate mirror vi-
brations of a unimorph deformable mirror during operation. The mirror’s structural characteristics were an-
alyzed to develop a dynamic model. The effects of input shapers on step-response characteristics (displace-
ment overshoot and settling time) were then simulated. An experimental platform was constructed to vali-
date the simulation results. Finally, the influence of the shaping technique on control performance was as-
sessed via defocus wavefront reconstruction simulations. At a control frequency of 5 000 Hz, application
of the input shaper reduced displacement overshoot from 32. 1% to nearly zero and shortened settling time

from 4. 30 ms to 0. 57 ms. In wavefront reconstruction simulations, overshoot decreased from 34 % to less

s B #1:2025-06-16; 1&1T B #7 : 2025-07-20.
EETIE :HEARRFIES KBTI A (No. 5247051023, No. U23A20618) ; Hi 7 25 0] 42 4= 4 8 I 5 9000 & S & 9%
B3 H (No. JCKY2024240C009)



519 M z

i, 25 BT AP 00 BT R AR R 5 iR 3l 4 ) 3071

than 1%, while settling time improved from 3. 95 ms to 0. 58 ms, substantially enhancing both response

speed and control accuracy. The designed input shaper is shown to effectively suppress vibrations of uni-

morph deformable mirrors.

Key words: unimorph deformable mirror; input shaping; vibration suppression; adaptive optics system
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Tab.1 Theoretical parameters of shaper

Pulse sequence Amplitude/a. u. Lag/ms
Pulse 1 0.28 0.00
Pulse 2 0.50 0.27
Pulse 3 0.22 0.54
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Tab.2 Input shaper parameters at output frequency of

5 kHz
Shaping Pre-optimiza- Post-optimiza- Lag
device tion tion /ms
Pulse 1 0.28 0.32 0.0
Pulse 2 0. 50 0.41 0.2
Pulse 3 0.22 0.27 0.4
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Fig.3 Vibration suppression effect
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