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Resonant Fiber Optic Gyroscope
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Abstract: The development of resonant fiber optic gyroscope is seriously restricted by thermally in-
duced polarization coupling noise, backscattering noise and nonlinear Kerr noise. Suppressing the
influence of noise for improving accuracy of resonant fiber optical gyro is of great significance. A
new signal detection method with constructing a double-fiber-ring structure is proposed by analy-
zing the influence of polarization noise on resonance curve theoretically. The detection method can
judge the side of resonance curve which is less affected by polarization noise and use unilateral de-
tection method to reduce the influence of polarization noise on gyro precision. With the double-fi-
ber-ring structure, the backscattering noise can also be effectively suppressed. The simulation re-
sults show that the normalized amplitude error is decreased from 0. 2261 to 0. 0327 when the tem-
perature changes 0. 002°C , which greatly reduces the influence of polarization fluctuation noise.
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Fig. 1 Resonant fiber optic gyroscope with double-ring structure
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Fig. 2 Schematic diagram of triangular wave

modulation detection
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Fig. 3 Comparison of resonance curves with and

without polarization fluctuation
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Fig. 4 Schematic diagram of triangular wave

modulation detection
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Tab. 1 Comparison of traditional signal detection methods and unilateral detection methods
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