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Research of Bias Temperature Error Compensation
Method in Fiber Optic Gyroscopes
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Abstract: According to the mechanization that temperature influence the fiber ring, the reason of producing bias
temperature error in fiber optic gyroscopes is analyzed, temperature error compensation method based on the multi-
ple points’ temperature of fiber ring is proposed, and temperature error compensation model is established, which
relies on multiple points’ temperature and the speed of temperature variation around the fiber ring. On the base of
full temperature experiment, the rule that fiber optic gyroscopes’ bias changes with temperature is analyzed, coeffi-
cient of compensation model is confirmed. So fiber optic gyroscopes’ bias temperature error gets compensated.
Meanwhile, the multiple points’ temperature compensation method is analyzed and compared with traditional single
point’s temperature compensation scheme. The result shows that multiple points’ temperature compensation method
is better than single point’s scheme, bias stability in the full temperature range reduces 2 orders of magnitude, range
in the full temperature reduces 1 order of magnitude, and the multiple points’ temperature compensation method has
great engineering application value.
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Fig. 1 Distribution of temperature sensor on the fiber ring
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Fig. 2 The temperature distribution on the interior

and exterior of fiber ring
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Fig. 3 Comparison picture of bias between before

compensation and after compensation
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compensation in the FOG
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Tab. 1 Comparison of bias stability and range between

before compensation and after compensation
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Fig. 5 Variation of bias stability and range when temperature
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point numbers of multiple points temperature

error compensation model increase
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Tab. 2 Comparison of bias stability and range of multiple

points temperature error compensation model
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Fig. 3 Comparison of bias stability and range for

several compensation models above
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