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Abstract: The installation error and scale factor error of the optical fiber rotating system change
with time and the parameter errors are the main error source in navigation process. Therefore, the
oscillation amplitude of the system velocity error can be reduced by self-alignment and self-calibra-
tion of the key parameters of the system. In order to improve the navigation accuracy and align-
ment performance of the optical fiber rotating system without significantly increasing the prepara-
tion time of the fiber rotating system, an improved rotation strategy and calibration alignment
process are proposed with the characteristics of optical fiber rotating system, and observability a-
nalysis is carried out. The Kalman filtering algorithm is used to estimate and compensate the gyro
scale factor, gyro installation error and accelerometer bias. The results of simulation and the sys-
tem experiment show that the magnitude of system velocity error is obviously reduced after self-
calibration and self-alignment simultaneously.
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Fig. 1 Self-calibration and self-alignment

implementation scheme
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Fig. 3 Navigation errors by self-alignment and self-calibration
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Fig. 4 Navigation errors by self-alignment
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