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Real-time Estimation and Compensation of the Open-loop Gain of FOG

LIU Shu-rong, LI Zong-li, HE Xin-ke, WU Yan-ji

(Beijing Automatic Control and Equipment Institute, Beijing 100074, China)

Abstract: The open-loop gain is an important factor that affects the control stability and precision of Fiber Optic Gyro
(FOG). A calculation formula of the open-loop gain is deduced based on the mathematic model of FOG. Based on correla-
tion detection theory, a method is given to realize the real-time estimation of open-loop gain of FOG by adding a periodical
square signal before the integral control unit and then acting correlation demodulation in the digital signal processor. The re-
al-time compensation of the open-loop gain of FOG is also realized by adjusting proportional control coefficient K expediently
in the digital signal processor to counteract the fluctuation of G bringing by hardware change. Experiments are done to prove
the validity of the method.
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Fig.1 The scheme of digital closed loop fiber optic gyro
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Fig.2 The dynamic model of digital closed loop FOG
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Tab.1 Parameters in model and their physical meanings
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Fig. 4 The block diagram of closed loop FOG

system with gain self compensation
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Fig. 5 The result of real-time estimation and BEXM

. . 1 li Han, Sh in Ge, Yi Shen, Xiangjun Li. Modeli
compensation on the open-loop gain of FOG [1] " Junliang Han, Shengmin Ge, Yi Shen, Xiangjun Li. Modeling

oy and Simulation of Digital Closed-loop Fiber Optic Gyroscope
when it’ s volts d.c. of detector reduced from

[C] /7. Proceedings of the 6™ World Congress on Intelligent
2.0Vto 1.7V

Control and Automation, Dalian, China, 2006; 1659-1663.
(2] Mg, MG, TrFR. REHHRL Matlab (55 [M]. Jb
. BHE ML, 2004
(3] Z=f, skFEE, KEDT. % T OhRENIHR NG b i hi
Fg s 7], JE TR, 2009, 36 (5): 134-139.





