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An inertial magnetic-induction positioning fusion method
independent of attitude errors
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Abstract: To solve the problem of magnetic beacon positioning systems usually affected by the attitude of
the sensor, an improved inertial magnetic-induction positioning approach is proposed to avoid the effects of
attitude errors achieved from IMU. Firstly, A nonlinear magnetic-induction positioning model independent of
the magnetic sensor attitude is raised with the distribution law of magnetic beacon and magnetic feature.
Then, an improved inertial magnetic induction positioning model with high output update frequency is
proposed combining with the state estimation of the carrier target by inertial elements, which reduces the
cumulative error and improves the positioning accuracy. Finally, the Unscented Kalman Filter (UKF) is
applied in the fused data to estimate the position of the moving target. The availability of the
magnetic-induction approach is tested by a magnetic beacon positioning system, and the performance of the
inertial magnetic-induction model is explored by numerical simulation. The experimental results demonstrate
that the magnetic induction localization model can realize localization without the influence of sensor attitude
error. The numerical simulation results show that the maximum error of the attitude-assisted magnetic beacon
positioning method based on inertial element is 7.29 m, and the maximum error of the proposed model
estimated by UKF is 0.77 m.
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Fig.4 Inertial magneto-inductive positioning flow chart
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