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Research on magnetic sensibility of fiber optic gyroscope in
the spherical inhomogeneous magnetic field

XIAO Cheng , LIU Jun, YIN Jianling , LU Jun

(Department of Electronic and Optical Engineering, Ordnance Engineering College, PLLA, Shijiazhuang 050003, China)

Abstract: Magneto-optic Faraday effect is the reciprocal effect that exists in fiber optic
gyroscope (FOG). It adds an additional fixed bias which affects the precision in the output of
FOG. Based on the characteristic that the radiation magnetic field of internal circuit of FOG is
spherical inhomogeneous magnetic field, a magnetic sensibility error model of FOG in the
spherical inhomogeneous magnetic field is established. Magnetic sensibility of FOG in the
spherical inhomogeneous magnetic field is analyzed by the numerical simulation and verified by
the experiment. Shorter the distance between the spherical magnetic field source and optical
fiber ring is, larger FOG magnetic sensibility error is. When the spherical magnetic field
source is located in the center of optical fiber ring, FOG magnetic sensibility error is the
smallest. When the spherical magnetic field source moves around the axial of the optical fiber
ring, FOG magnetic sensibility error almost remain unchanged.
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Fig. 1 The diagram of electromagnetic field distribution scanning system
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(a) K F 10 mm B 5T :35.7 dB-uv (b) PEES_EJ212 mm 52333 dB-pV
(a) Probe height:10 mm, radiation quantity: 35.7 dB-uV  (b) Probe height :12 mm, radiation quantity:33.3dB-uV
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(c) B 5 214 mm 854 £30.6 dB-uV (d) BE B _E 216 mm, 5851 829.6 dBuVv
(c) Probe height :14 mm, radiation quantity: 30.6 dB-uV (d) Probe height :16 mm, radiation quantity:29.6 dB-uV
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Fig. 2 Figure of front side of main control circuit radiation characteristics as probe height variation
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(a)The schematic diagram of the optical fiber (b) The coordinate of optical fiber ring
ring and the spherical magnetic field
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Fig. 3 The coordinate distribution chart
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Fig. 4 Spherical magnetic field of different heights from Fig. 5 Spherical magnetic field of different distances from

the surface of optical fiber ring the right side of optical fiber ring
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Fig. 6 Spherical magnetic field of different height in
the optical fiber ring
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Fig. 7 The influence of
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Fig. 9 The influence of internal H,
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