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Performance analysis of stable loop based on fiber optic stable platform
LI Guangchun, CHEN Yaming, DU Xulin

( College of Intelligent Systems Science and Engineering, Harbin Engineering University, Harbin 150001, China )

Abstract ; Fiber optic gyroscope has the advantages of simple structure, wide precision coverage, high reliability, and long service life, and
is applied in many domestic and foreign weapon systems. The stabilizing loop plays an important role in the operation of the inertial
platform, and its performance directly affects the accuracy level of the inertial device in the inertial platform system. However, existing
platform stability loop design methods are mostly based on empirical adjustment of control parameters, which have problems such as large
computational complexity and incomplete consideration of dynamic indicators. By analyzing the role of fiber optic gyroscope related
components and their parameters in the stability loop, the system performance is explored. In this paper, the working principle of the
stabilization loop is analyzed first, and its application in the system is demonstrated by taking the inner ring axis as an example. Then the
motion equation of the platform around the inner ring axis is established by using the torque balance method, and the components including
the transfer function of the fiber gyro, the coupling amplifier and the preamplifier, the correction network and the armature winding of the
torque motor are derived step by step. The experimental simulation part is based on the stability loop model of fiber optic gyro, and the
system performance of the stability loop under different parameters is analyzed. The results show that the dynamic performance of the optical
fiber stabilization platform can be optimized by improving the magnification of the stability loop, optimizing the network parameters and
increasing the torque stiffness.

Keywords: fiber-optic gyroscope; stability loop model; motion equation; disturbance torque; system performance
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