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Research on Temperature Compensation of Fiber Optic Gyroscope Based on
CSAPSO-BP Neural Network

ZHAO Shen'’, HE Wei'?, XIN Jingtao''*, LYU Zheng'"*
(1. Key Lab. of the Ministry of Education for Optoelectronic Measurement Technology and Instrument, Beijing Information
Science and Technology University, Beijing 100192,China; 2. Beijing Lab. of Optical Fiber Sensing and System,
Beijing Information Science and Technology University, Beijing 100192, China)

Abstract; The fiber optic gyroscope is an important component of the inertial navigation system, and the
ambient temperature change will cause the zero bias drift of the fiber optic gyroscope, thereby reducing the measure-
ment accuracy. Using the traditional BP neural networks for prediction is prone to falling into local minima, resul-
ting in compensation failure. In this paper, the zero-biased temperature compensation model of fiber optic gyroscope
adopting the chaos simulated annealed particle swarm BP (CSAPSO-BP) neural network is used to optimize the net-
work parameters. The model is verified by the temperature rise and fall experiment at —40 ‘C ~60 °C. The experi-
mental results show that the zero bias stability of the temperature compensation model is improved by about 70 %
compared to before compensation, and its prediction performance and compensation effect are better than previous
BP models.

Key words: fiber optic gyroscope; temperature compensation; BP neural network; chaos theory; simulated an-

nealing particle swarm; zero bias
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