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Modeling of Static Temperature Drift for Fiber Optic
Gyroscope Based on Wavelet Network
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Abstract Temperature is one of the main factors that affect the accuracy of fiber optic gyroscope (FOG), and static
temperature characters of FOG are studied through theoretical analysis and experiments. Temperature modeling of
zero bias based on typical wavelet network is proposed, which is compared to polynomial fitting, and the accuracy is
improved greatly. Further, modification of typical wavelet network is studied, including initialization of parameters
and a new momentum adaptive gradient descent method for parameter updating. Through experiments, it is proved
that the modified wavelet network can further improve convergence speed and fitting accuracy, which is better in
describing the temperature characters of FOG. In order to verify the university of wavelet network algorithms,
temperature modeling and accuracy analysis based on testing data of different inertial instruments are carried out, and
results indicate that the proposed methods can be used for static temperature modeling of inertial instruments
sensitive to temperature.
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Fig.1 Zero bias of FOG at different temperatures
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Table 1 Polynomial fitting results between zero bias and temperature

Modeling order

Fitting polynomial

Fitting error (RMSE)

Second-order
Third-order

Fourth-order
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—1.9785(T/Ty) *+4.9316(T/T,)+5.1901 0.5688
—2.3482(T/T,)*—0.2624(T/T,)*+5.5431(T/T,,)+5.0174 0.5679
1.7604(T/Ty)* —4.0160(T/Ty)*—0.7468(T/Ty)*+5.9221(T/T,)+5.0525 0. 5656
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of zero bias
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Fig. 3 Diagram of wavelet network with single input
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and single output
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Fig. 4 Testing and compensation data of zero bias

based on typical wavelet network
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Fig. 5 Flow diagram of the modified algorithm of wavelet network
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Table 2 Temperature modeling and accuracy analysis

of different inertial instruments
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