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Analysis of thermal drift in high performance interferometric
fiber-optic gyroscopes
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( Department of Fiber-Optic Technology, The 46" Research Institute
China Electronic Technology Corporation, Tianjin 300220, China)
* Corresponding author , E-mail ; deishi5204@ 163. com

Abstract ; In order to improve accuracy and thermal performance, an analytical model of thermal-induced drift
in interferometric fiber-optic gyroscopes containing all of the known phase perturbations is proposed. Unlike in
previous studies, by incorporating fiber birefringence as one of the model’s known error sources, the proposed
model directly relates gyro performance to mechanical, geometric, thermal and optical parameters in coiled fi-
bers. The influence of these parameters on the gyro drift was numerically calculated according to the presented
model. Measurement results of a quadrupole coil within gyroscopes at 10 deg/h accuracy confirmed that the
bias and its thermal drift induced by the intrinsic high birefringence and its thermal fluctuation in polarization-
maintaining fibers are in the order of 10 > deg/h and 10 ~* deg/h. The results also confirmed that the thermal
drift induced by the Shupe effect and the photoelastic effect in single-mode fibers are in the order of 10 ~* deg/
h and 10 deg/h, respectively. The proposed model shows that the highly stress-induced birefringence in po-
larization-maintaining fibers is a dominant source of error that results in bias and thermal drift in high perform-

ance interferometric fiber-optic gyroscopes. The model also comprehensively describes how the errors rise from
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fiber performance in fiber-optic gyroscopes and explains the non-linear dependence that the gyroscopic error

has on fiber birefringence.

Key words: fiber-optic gyroscope; thermal drift; fiber birefringence; fiber coils
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Fig.1 Structure and parameters of fiber coil
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Tab.1 Symbols and units of parameters in fibers and

coils used in this calculation
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Fig.2  Structure and parameters of coiled fiber
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Tab.2 Compositions and symbol subscripts in each area of the fiber cross section
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