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A method of servo system resonance suppression based on Structure filter
ZHANG Shi-tao"? ,ZHANG Bao'* ,LI Xian-tao' , XIA Xian-qi"'*, QIAN Feng'

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)
* Corresponding author , E-mail ; cleresky@vip. sina. com

Abstract: To address the problem of mechanical resonance in the control system of an aeronautical
optoelectronic stabilization platform, a novel structural filter based on a double-T notch filter was
proposed in this study. The new structure filter, consisting of two double-T notches and a low-pass
filter, could suppress both resonant and anti-resonant peaks while overcoming the problem whereby a
single notch filter could not deal with anti-resonance. Compared to that of the double quadratic filter,
the parameter adjustment of the structural filter was more flexible, and its peak size and width can be
simultaneously adjusted. In addition, the experimental results show that the resonance curve fitted by
the structural filter matches the actual sweep curve better. The stability accuracy of the control
system is improved by 5. 74 times and the closed-loop bandwidth is increased by 4. 54 times after the
structural filter is added to compensate the model. The new structure filter clearly aids in suppressing
mechanical resonance and improving the performance of the control system.
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Fig. 9 Model fitting contrast diagram
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Fig. 10 Comparing diagram of compensation effect
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Fig. 11 Comparing diagram of steady error
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Fig. 12 Comparing diagram of control bandwidth Fig. 13 Comparing diagram of tracking performance
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Tab.1 Performance comparison before and after compensation

() e s™H 2.24 0.82 0. 39
/Hz 8.59 26.24 39.01
() e sTH 0. 682 0.194 0.08
(a) (b)
(a) Velocity fluctuation (b) Position fluctuation
(c) (c)
(c) Torque fluctuation (d)Current fluctuation
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Fig. 14 Effect of bandwidth on control performance
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