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Random error modeling and compensating of geomagnetic map data
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(1. Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang 621999, China;
2. School of Instrument Science and Opto-electronics Engineering, Beijing University of Aeronautics
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Abstract : Geomagnetic map is an important factor affecting the performance of geomagnetic matching navigation. The random errors of
the geomagnetic map seriously affect the accuracy of the matching and positioning, even lead to mismatching. In order to improve the
geomagnetic matching performance, a method for modeling and compensating the random errors of geomagnetic data is proposed. This
method establishes a non-stationary time series model of the data based on the analysis of the random error characteristics of the
geomagnetic map data, uses Kalman filter, which the state equation is the times series model and the measurement is the real-time data,
to filter the geomagnetic map data and compensate the random error. The effectiveness of the filtering method is indirectly proved through
the navigation and positioning experiments based on the geomagnetic data before and after filtering. The actual geomagnetic map data
processing results show that the geomagnetic map data filtered by the method in this paper can improve the positioning accuracy by
54.7% when it’ s used for geomagnetic navigation.
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ARIMA model modeling process
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Fig.2 Measured ground geomagnetic map
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Fig.4 Geomagnetic changes before and after filtering
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Fig. 5 Geomagnetic navigation and positioning results
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