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Real-Time Compensation of Fiber Optic Gyroscope Zero-Drift
Based on Online-SVR Model

Mao Ning, Xu Jiangning, He Hongyang , Wu Miao
College of Electrical Engineering, Naval University of Engineering, Wuhan, Hubei 430033, China

Abstract The zero-drift compensation of fiber optic gyroscope (FOG) is one of the main methods to improve the
working accuracy of FOG. To achieve FOG zero-drift real-time online compensation, an online support vector
machine regression (Online-SVR) method based on incremental learning is used to establish the FOG zero-drift real-
time compensation scheme. In addition, a real-time temperature change rate acquisition method based on moving
average is proposed, which can achieve stable temperature change rate acquisition to meet the requirements of online
compensation. The radial basis function neural network, support vector machine regression, and Online-SVR are
established by analyzing and preprocessing the measured data of FOG in the range of —15 °C-50 °C. At full temperature,
Allan variance is used to analyze the raw and residual zero-drift after compensation of the three models. The results
show that the Online-SVR model not only realizes online compensation, but also has better compensation accuracy
and stability than the other two models, making it more suitable for online compensation of FOG zero-drift data.

Key words fiber optics; fiber optic gyroscope; zero-drift; moving average; online support vector machine

regression; real-time compensation
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Fig. 3 Online compensation of FOG zero-bias
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Fig. 5 Compensation effect of RBF neural networks. (a) Zero-drift compensation curve of gyro; (b) residual error
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Table 1 Comparison of statistical results before and after the compensation for FOG zero-drift data  unit: (°)+h™"
Scheme Average Standard deviation MAE RMSE
Before compensation 0. 3082 1.1204
RBF neural network 0. 0897 0.1888 0.1744 0.2091
SVR —0.0643 0. 0235 0.0643 0. 0685
Online-SVR —0.0173 0.0217 0.0253 0.0278
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Table 2 Compensation time unit: s

Scheme Time of all compensation points Average time per compensation point
RBF neural network 58. 27 3.9Xx107°
SVR 15.80 1.1x10°
Online-SVR 6.19 4.13X10°"
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Table 3 Comparison of error coefficients of noise before and after compensation
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Noise in angular random walk / Noise in bias instability /  Noise in rate random walk /

Scheme [(*)h ] [(*)h '] [(*)h 7]
Before compensation 9.33x10* 1.57X10* 4.49X10°°
RBF neural network 1.61x10°° 4.46x<10°° 4.41x10°°

SVR 1.83x10°" 2.90x10°° 1.71X10°*
Online-SVR 2.21x107* 1.81x10°° 1.57X10°*
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