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A MEMS Gyroscope Bias Modeling and Estimating Method

WANG Guo-dong, SUN Li-yan, WANG Zhen-kai, YANG Liang

(Beijing Institute of Aerospace Control Devices, Beijing 100094, China)

Abstract; For the bias drift problem of MEMS gyroscope, a modeling and estimating method of
gyroscope bias is proposed. Based on the mechanism analysis of gyroscope bias drift under static
condition, difference equation model of bias with temperature is given. Parameter identification
procedure of the model is designed using system identification method. The least square method is
deployed to identify the model parameters. Experiment is conducted to test the proposed method.
Third order difference equation is established based on bias sample characteristic. Parameter iden-
tification and model verification have been done. The results show that gyroscope bias can be esti-
mated effectively.
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Fig. 1 Bias and temperature of the gyroscope
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Fig. 2 Flow chart of modeling and parameter identification
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Tab. 1 Coefficients of third order difference equation

1 a1 0.0731
2 as —0.5770
3 as —0.1655
4 bo —0.7823
5 b 0. 8548
6 bs —0.1418
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Fig. 5 Difference model test results
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Fig. 6 Polynomial model estimation
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