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Abstract ; According to the light transmission directions, we analyzed the light propagation in the resonator in-
tegrated optical gyro system based on laser frequency modulation spectrum technique. Combining with the fea-
ture of the input signal, we established the mathematical model in frequency domain. The demodulation curve
was obtained in frequency modulation method by numerical simulation and experiment. Firstly, according to
the transmission direction of light; the laser, acousto-optic crystal frequency shifter, optical waveguide ring re-
sonator, detector, we analyzed the demodulation characteristics of resonator integrated optical gyro using Bes-
sel function and optical field coupled mode theory as well as the relationship between the frequency modulation
demodulation output signal and the resonant frequency deviation. Then, we analyzed variation rule of demodu-
lation curve and obtained the best modulation coefficient applied in laser’s piezoelectric ceramic transducer
drive. Finally, we built a laser frequency modulation and demodulation technology system in experiment and

obtained the demodulation curve. When the modulation coefficient M =2, the linear interval slope is maxi-
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mum, and the demodulation curve is the best. Numerical simulation and experimental results show that the

measured shape is consistent with the theoretical prediction. From the demodulation signal, a gyro dynamic

range of 2.0 x10° rad/s is obtained.

Key words: resonator integrated optical gyro;laser frequency modulation ; demodulation characteristics ; demod-

ulation curve
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Fig.2  Principle of open loop detection for resonator in-

tegrated optical gyro
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Fig.4 Test Block Diagram of modulation demodulation
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