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Abstract The resonant frequency of dither mechanism of laser gyro varies with the temperature and other
environmental factors, resulting in dither bias instability. The resonant frequency tracking technology of dither
mechanism of laser gyro based on phase-locked loop is investigated. Based on the analysis of the transfer function of
the dither mechanism and the phase-locked loop, the general relationship between the performance of the frequency
tracking accuracy and the range of synchronization and the dither control parameters is worked out with the
automatic control theory. The results show that the increase of the open-loop gain of phase-locked loop can reduce
the steady-state error of frequency tracking and the synchronization range of phase-locked loop simultaneously. The
low open-loop gain is adopted to initiate laser gyro, and then high-open loop gain is used to track frequency of dither
mechanism. This strategy can guarantee the gyro resonance frequency being tracked automatically within 100 ms.
The frequency tracking accuracy of the dither mechanism of a laser gyro machine based on phase-locked loop is
better than 0.015 Hz with temperature ranging from —40 ‘C to 70 C.
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Fig. 1 Structure diagram of phase lock loop
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Fig. 2 Mathematical mode of phase lock loop
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Fig. 3 Principle diagram of dither control and noise injection
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Fig. 4 Mechanical dither frequency variation curve during startup
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Table 1 Frequency tracking errors for different temperatures
Temperature / Frequency of Frequency of  Frequency
C test /Hz track /Hz difference /Hz
—20 452.5442 452.5406 0.0036
0 448.9881 448.9987 —0.0106
20 445.4695 445.4568 0.0127
40 441.9203 441.9194 0.0009
60 438.3740 438.3813 —0.0073
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