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Automatic measurement of fiber optic gyroscope frequency based on FPGA
GAO Hui, MA Jiajun, XU Yuxin, BAI Shicai, XU Wenzheng, MENG Jun

(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

Abstract: In order to realize the high—precision automatic measurement of the eigen frequency of fiber optic gyroscope, this paper
proposes the measurement method of eigen frequency based on FPGA. The relationship between the square wave modulation signal
and the light intensity signal is theoretically studied, and the measurement error signal of the eigen frequency of the fiber optic
gyroscope is obtained. According to the principle of automatic control, the eigen frequency measurement error signal is integrated by
the closed—loop measurement system to track the eigen frequency of the fiber optic gyroscope in real time. When the measurement
error signal is zero, the square wave modulation frequency is the eigen frequency of the fiber optic gyroscope. The experimental
results show that this method can realize the high — precision automatic measurement of the eigen frequency of the fiber optic
gyroscope. Compared with other methods, the measurement accuracy of the method proposed in this paper reaches 1 Hz, which has
the advantages of high—precision, fast speed and easy to implement.
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Fig. 1 Diagram of optical phase difference
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Fig. 2 Diagram of light intensity with phase difference
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Fig. 4 Block diagram of closed — loop measurement transfer

function
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Fig. 5 Results of eigen frequency testing
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Table 1 Multiple measurement results of eigen frequency

Test result /kHz

1 83.958 079 5

2 83.958 003 2

3 83.958 148 1

4 83.958 1329

5 83.958 270 2

6 83.958 293 1
Average 83.958 154 5
Variance 0.012 000 O
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Table 2  Accuracy comparison among different eigen frequency

measuring methods Hz
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