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Peak interference suppression method of Fiber Optic Gyroscope based on comb filter
XU Yuxin, MA Jiajun, BAI Shicai, GAO Hui, XU Wenzheng

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

Abstract; Aiming at the demodulation error caused by the peak interference of Fiber Optic Gyroscope (FOG) , a peak interference
suppression method of FOG based on comb filter is proposed. Firstly, the causes of peak interference in FOG and the principle of
comb filter are introduced. Then, through Matlab simulation, it is verified that the comb filter has a good suppression effect on peak
interference. Finally, according to the principle of comb filter, an optimized comb filter is designed based on field programmable
gate array, and the performance is compared with the method of using analog switch to suppress peak interference. The experimental
results show that this method can effectively suppress the peak interference in the output signal of FOG. Compared with the
traditional peak interference suppression method based on analog switch, the accuracy of gyroscope is improved by about 12.74%.
This research has important reference value for the performance improvement of high—precision FOG.
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Fig. 1  Four - states square wave modulation of Fiber Optic

Gyroscope and output signal of the detector
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Fig. 2 Structure diagram of digital comb filter
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Fig. 3 Data before and after filtering
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Fig. 4 FFT analysis of data before and after filtering
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Fig. 6 Experimental block diagram of Fiber Optic Gyroscope comb
filtering

HRAE [ ZEAT GIB2426A 2004 LT B M2 AL 32
TrEEY U HERRAS TR 43 0 R A IR U8 % # 5 AE0L
KXPCET PE IR AR TP e AT H] . 76 B AR EcdE SE 56
G LR B SR P B BT OGO TR
AU OGS0 20 v, 15 T ARE4DL T O 1 O W B[] Dy
DUZS 7 45 PR R 2SR 06 10 10 4> A/D B4 i RARE
W, TERCIRUE B SCHG A Hp AT S o
RAS ) A/D FAfdn R B A BUIR IR I 5 217155
fi#il, FFLHSZEIEEI N 2 b, R OIS S N
A/D GRS AE A VR 1 A5 OK 2 AR X 30 BORAE 1Y 60
AR BT SR AL Re R R . B 8 Ak
WA T 41 T T 5 ) B MR o 11 AR HE Allan 7 22X 1L,
21X 3 FE AR T 45 LB A oG EFRE IR )
PEREEAR LT T St

TR KA [EEUSIES LIRINI3

-2
5400.0 5400.2 54004 5400.6  5400.8 5401.0

I} 8] /s
(b) Bk b Bl = AR

BSE N TR A HBUR

Fig. 7 Gyro output data under static conditions
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