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Ripple free minimum beat control for digital closed-loop fiber optic gyroscopes

XU Jintao'?, TIAN Ailing'
(1. Shaanxi Province Key Laboratory of Membrane Technology and Optical Test, School of Optoelectronic
Engineering, Xi'an Technological University, Xi'an 710021, China; 2. Xi'an Sino Huaxin
Measurement and Control Co.,Ltd., Xi'an 710119, China)

Abstract: For the output ripple phenomenon caused by sampling frequency jitter of digital closed-loop fiber
optic gyroscope control system, based on the discrete control system theory, the theoretical model of digital
closed-loop fiber optic gyroscope under four-state square wave modulation was established. The stability
conditions, steady-state errors and frequency response characteristics of the control system were studied, and
the ripple free minimum beat control scheme of digital closed-loop fiber optic gyroscope was proposed.
Through comparison with the original control system by experiments, the results show that the ripple free
minimum beat control effectively eliminates the output ripple caused by sampling frequency jitter in the digital
closed-loop fiber optic gyroscope control system, effectively improves the accuracy of the digital closed-loop
fiber optic gyroscope, and the bias stability is improved by about 30%.
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