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Simulation and analysis of Kalman filter in integrated navigation system
ZHU Nan, FANG Wei
(‘'Yangzhou Haitong Electronic Technology Co., Ltd, Yangzhou Jiangsu 225000, China)

[ Abstract] In order to solve the problem of precise control and autonomous navigation of ships in the navigation process,
combined with the advantages and disadvantages of a single navigation system, this paper selects the navigation mode of Beidou /
inertial integrated navigation, and takes the Kalman filter with error as the variable as the core algorithm to make up for the larger
integral error of inertial navigation for a long time and the Beidou is easy to lose lock and be easily cheated by electronic devices
when encountering complex terrain signals The lack of. Firstly, the output data of inertial sensor and magnetometer are fused by
Kalman filter algorithm. Secondly, the navigation data provided by Beidou is compensated by Kalman filter algorithm. This paper
first introduces the Kalman filter algorithm, establishes the mathematical model of Beidou / inertial integrated navigation system and
carries out simulation analysis. Finally, the reliability of Kalman filter in integrated navigation system is illustrated by simulation
experiment.
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Fig. 1 Output correction
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Fig. 2 Feedback correction
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Tab. 4 Filter initial value setting
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Fig. 3 Velocity error contrast diagram before and after filtering
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Fig. 4 Position error contrast diagram before and after filtering
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Fig. 5 Simulation chart of speed error after Beidou failure
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Fig. 6 Simulation chart of position error after Beidou failure
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