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Compensation for temperature drift of fiber optic gyro
based on Gaussian process regression

He Zhikun, Lin Guangbin, Zhao Xijing, Liu Dong
( Department of Control Engineering, The Second Artillery Engineering University, Xi’ an 710025)
Abstract

To improve the adaptability of a fiber optic gyro (FOG) working in the full temperature range, its temperature
drift characteristic is analyzed based on the full temperature and angular rate test data and its compensation method
is studied. A new compensation approach based on Gaussian process regression is proposed to deal with the com-
plex characteristic of temperature drift. It maps the temperature and output of FOG to the angular rate of carrier di-
rectly by the optimization of hyperparameters, so traditional methods’ two compenation erross caused by separate
modeling of zero bias and scale factor can be avoided. The compensation precision is improved and the compensa-
tion process is simplified. The simulation results show that the model built by the new approach, in comparison with
least square support vector regression, can reflect the temperature drift characteristic of FOG more accurately, and
can obtain the better generalization ability and higher compensation precision with the predicted root mean square
error less than 0. 003(°)/s. Furthermore, it can reduce the influence of temperature on FOG output precision.

Key words: fiber optic gyro (FOG), Gaussian process regression (GPR), temperature drift, nonlinearity

analysis, compensation model, least square support vector regression( LS-SVR)
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