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Design and Implementation of Dual-channel FOG Strapdown
Inertial Navigation System
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Abstract: Aiming at the contradiction between the precision and dynamic performance of the fiber
optic gyroscope (FOG) inertial navigation systems, a new dual-channel FOG strapdown inertial
navigation system with high precision and large dynamic range is proposed. The basic principle and
system composition of the design are introduced. The key technologies such as the design of the
large and small FOGs, the design of the two channel accelerometer and the software algorithm are
described in detail. Finally, a set of principle prototype is designed. Through the system-level cali-
bration test, range and gyro precision test, high dynamic vibration test and dynamic vehicle test,
the results show that the technical scheme is feasible, and provides a new design idea for other
FOG inertial navigation systems.
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Fig. 1 Schematic diagram of the inertial navigation system
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Fig. 2 Schematic diagram of the large and

small fiber optic gyroscope
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Fig. 3 Schematic diagram of the dual-channel IF

conversion circuit
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Fig. 4 Work flow chart of the inertial navigation system
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Fig. 5 The prototype of dual-channel FOG strapdown

inertial navigation system
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Tab. 1 The results of system-level calibration test of the prototype
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Tab. 2 The results of dynamic range and

gyro precision of the prototype
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Fig. 6 Response spectrum before and after vibration

absorber during vibration test
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Tab.3 The results of vibration test of the prototype
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Gz/[(/h] —0.08 0.26 —0.01
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Fig. 7 Physical diagram of vehicle test
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Tab. 4 The results of vehicle test
i - GPS % th 45 2R 15T i i 2 R SR 2
/) B/ ¥ /m SR/ &E/C) FEE/m  mdbE/m o RV /m KPIRE/m

1 30.919049 114.001157 14.2 30. 919060 114.001150 20.0 1.2 —0.7 1.4
2 30.918949 114.035642 23.2 30. 919090 114.035520 29.0 15.7 —11.9 19.6
. 3 30.919073 114.002165 13.9 30. 918950 114.002230 20. 4 —13.7 6.4 15.2
AR 4 30. 918946 114. 035605 23.1 30.919040 114. 035500 28.9 10. 5 —10. 3 14.7
5 30.919078 114.002262 13.9 30.919080 114.002220 19.4 0.2 —4.1 4.1
6 30.918946 114. 035600 23.2 30. 918950 114.035610 28. 8 0.4 1.0 1.1
7 30.926968 113.986239 22.3 30.926950 113.986230 26. 6 —2.0 —0.9 2.2
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