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Robust Gaussian Filtering of Signals for Beam-Coupling
Assembly of Ring Laser Gyroscopes

Ma Li  Zhou Fujun Xie Wei Liu Bo
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Abstract In order to eliminate the signal noises and restrain the residual errors in the beam-coupling assembly
process of ring laser gyroscopes, a robust estimation based on Gaussian filtering algorithm is presented. According to
the signal characteristics in the beam-coupling assembly process, IGGIII robust estimation and eHuber robust
estimation are used to deal with the signals. And the signal processing results between the two robust estimation
methods and traditional Gaussian filtering method are compared and analyzed. By using iterative algorithm,
proportion error, mean absolute error, root mean square error and signal-to-noise ratio are obtained. Experimental
results show that IGGIII robust Gaussian filter can improve the robust performance of traditional Gaussian filtering
and the signal errors in the beam-coupling assembly process are filtered effectively, and the signals after filtering are
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closest to the real signals. Therefore, the results validate the robust Gaussian filtering method.
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Fig. 1 Principle of beam-coupling assembly. (a) Diagram of beam-coupling assembly process; (b) diagram of principle
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Fig. 3 Schematic diagram of experimental system
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Fig. 4 Result comparison between IGGIII robust processing and traditional Gaussian filtering. (a) Processing result

of an electrical signal; (b) processing result of the other electrical signal
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Fig. 5 Result comparison between eHuber robust processing and traditional Gaussian filtering. (a) Processing result

of an electrical signal; (b) processing result of the other electrical signal
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Table 1 Comparison of filtering results
Ro:/ % Ruae/V Ryse/V Rsv/dB
. . o A signal 11. 001 0.202 0.214 21.445
Traditional Guassian filtering
The other 9. 868 0. 207 0. 149 24.023
. . A signal 14. 222 0.273 0.261 18.491
IGGIII robust estimation
The other 10. 436 0.219 0. 156 23.451
A signal 13.653 0. 251 0. 247 19. 208
eHuber robust estimation
The other 10. 231 0.215 0.152 23.817
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