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Abstract: Large optical fiber gyroscopes can output data in real time that includes information about the
Earth’s rotation. The useful low-frequency signals in the data are overwhelmed by a large amount of noise. To

calculate the universal time (UT1) with high temporal resolution, it is necessary to analyze the noise characteristics
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and study noise processing methods. By conducting power spectral density analysis on the original data and
considering the characteristics of high-frequency noise, the cut-off frequency was set specifically and the data was
initially processed using a Butterworth filter. Then, the empirical mode decomposition (EMD) and cumulative
standardized mean method were combined to screen the mixed terms and information terms in the signal. The
singular spectrum analysis (SSA) was used to decompose the mixed terms, and the effective sub-components were
selected based on the Hurst index, which were then reconstructed to complete the denoising of the mixed terms.
The denoised mixed terms, information terms, and trend terms were reconstructed to obtain the denoised signal.
To address the drift problem in the denoised signal, the relationship between the fiber optic gyroscope data and
temperature was further analyzed, and the extreme learning machine (ELM) model was used for temperature error
compensation. The experimental results show that the proposed method has a better denoising effect compared
with the classical methods, and the standard deviation of the denoised data is smaller. The proposed denoising

method exhibits superiority.
Keywords: fiber optic gyroscope; power spectrum analysis; low-pass filter; empirical mode decomposition;

singular spectrum analysis; hurst index
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