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rotation measurement and rotating seismic wave monitoring. Its measurement accuracy is influenced by various
environmental factors, among which small changes in the tilt angle between the normal of the ring optical
resonator and the horizontal plane introduce a Sagnac frequency shift, leading to a degradation in the stability of
large optical gyroscopes. This paper proposes a tilt error compensation algorithm for ring optical interferometers
based on a back propagation (BP) neural network. The algorithm processes tilt angles and Sagnac frequency
difference data collected from two laboratories in Lintong and Pucheng, establishing a nonlinear relationship
between the north-south tilt angle and the Sagnac frequency difference. Experimental results show that the BP
neural network, by learning from the tilt angle-Sagnac frequency data, can effectively predict and compensate
for measurement errors caused by tilt angle changes. This method demonstrates good generalization ability and
error compensation performance, providing strong support for the accurate measurement of the Earth’s rotational
angular velocity using ring optical interferometers.

Keywords: ring optical interferometer; tilt error; back propagation neural network; error compensation;
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