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Research on the application of MEMS gyro used in servo
system for E-O stabilization and tracking devices

Zhang Wen-bo, Fan Da-peng, Zhang Zhi-yong, Li Kai

(College of Mechatronics Engineering and Automation ,

National University of Defense Technology ,Changsha 410073,China)

Abstract: Aiming at the MEMS gyros used widely in the high accuracy electro-optical (E-O) stabiliza-
tion and tracking devices, the impact of gyro noise to the E-O platform precision was studied. The an-
alyzing result indicales that the gyro noise would cause the jitter of the Line of Sight (LLOS) and slow
drift on angle. Therefore, it is necessary to propose a effective filter method for restraining the gyro
noise to obtain higher LOS stabilization precision. In this paper, the noise features were analyzed and
the AR model of MEMS gyros was developed. By the Kalman filter method to denoise the signal of
gyros primarily, the simulation results show that this method couldn’t achieve good performance.
Following that, the threshold filter method according to the wavelet was researched, and the simula-
tion data reveal its perfect performance on the denoising. Finally, the comparisons on relative merits
between these two denoise methods were given.

Key words: E-O stabilization/tracking device MEMS gyro; noise; Porver Spectral Density(PSD); AR

model; kalman filter; wavelet transform; threshold
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Fig. 1 Block diagram of control scheme of velocity-

stabilized loop while exists gyro noise
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Fig. 2 Frequency diagram of velocity-stabilized loop

while exists gyro noise
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Fig. 3 Platform response under the gyro noise input
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Fig. 5 Denoising results of gyro with Kalman filter
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