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Influence of Phase Modulator Non-Linearities on Measurement of Work Point
and Signal Demodulation in Open-Loop Fiber Optic Gyroscope

XIE Yuan-ping, SONG Zhang-qi, YAO Qiong, HU Yong-ming
(College of Science, National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract Piezoelectric transducer (PZT) are often used for providing reciprocal sine phase modulation in all-fiber
optic gyroscope (FOG) and its non-linearities can affect the accuracy of FOG. In this article, expressions of the
first, second and fourth harmonic components of the FOG signal are derived theoretically providing that the second
harmonic phase modulation exists in open loop FOG. Influences of phase modulator non-linearities on measurement of
work point and signal demodulation are analyzed theoretically and tested by experiments. Both experimental results and
theoretic analyses indicate that steps must be taken to decrease the amplitude of non-linearities in phase modulation.
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Fig.1 Measured work point vs Sagnac phase
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Fig. 2 Measured phase error vs Sagnac phase shift
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Fig. 3 Scale factor nonlinearity vs Sagnac phase shift
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