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A Fiber Optic Gyroscope Temperature Compensation Method
Based on SCSO-BP Model

ZHANG Zhili, LIU Jin, ZHOU Zhaofa, LI Hongcai, LIANG Zhe
(Rocket Force University of Engineering, Xi’ an 710025, Shaanxi)

ABSTRACT: To effectively compensate temperature—induced errors of the fiber optic gyroscope
(FOG) output accuracy, the cause of these errors were analyzed firstly. Accordingly, a tempera—
ture compensation model, named the SCSO-BP model, was established based on a back propa—
gation ( BP) neural network optimized by Sand Cat swarm optimization (SCSO) algorithm.
Moreover, temperature compensation experiments were conducted on a high—precision FOG. Ex-
perimental results showed that under a temperature between —40 °C and 70 °C , the temperature
drift of the FOG compensated by the proposed method was reduced by nearly 95% compared to
that of the FOG without compensation, while approximately 86% compared to that of the FOG
compensated by BP neural network compensation algorithm, and nearly 58% compared to that of
the FOG comp ensated the Dung Beetle optimizer (DBO) -BP model. Furthermore, the model
demonstrated superior generalization performance when compensating for new samples.
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Fig. 1 Topological structure of the FOG temperature error compensation model based on BP neural network
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