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Light intensity compensation of four-frequency laser gyro’s
bias based on BP neural network

Zhao Hongchang, Xiao Guangzong, Wang Zhiguo, Zhang Bin
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National University of Defense Technology, Changsha 410073, China)

Abstract: Three different manners of environmental factors’ effects on the light intensity and bias of
four-frequency laser gyro were summarized. Since both light variation and null drift were the laser gyro’s
response to environmental factors’ effects, light intensity can reflect the environmental factors’ effects on
laser gyro’s bias well. As a result, a novel approach of light intensity compensation of four -frequency
laser gyro’s bias based on BP neural network was presented. A BP neural network of laser gyro’s bias
was set up. Then the light intensity compensation experiments for three different mechanisms of
generating null drift, including startup null drift, mode hopping, and high -low temperature process, were
carried out. It can be concluded that the approach can distinguish above three different mechanisms and
compensate for their effects. The approach is meaningful to enhancing the laser gyro’s performance under
the complex environment.
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Fig.1 Flow chart of light intensity compensation
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Tab.1 Training results for different net configurations

L Training error/Hz Testing error/Hz

2 0.000 346 0.000 360

3 0.000 344 0.000 355

4 0.000 327 0.000 328

5 0.000 298 0.000 330
2,3 0.000 297 0.000 382
1,4 0.000 301 0.000 356

6 0.000 302 0.000 336

7 0.000 305 0.000 375

8 0.000 289 0.000 362
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Fig.3 Light intensity compensation experiment of

laser gyro’s startup null drift
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Fig.5 Light intensity compensation experiment of laser gyro’s

bias under high-low temperature process
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