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Abstract: Indoor localization of robots and vehicles under the effect of occlusion is still a challenge. This
paper presents a novel method for estimating the position of a magnetic marker, which is attached to a robot
or moving vehicle, for indoor localization. We derive a formula to compute the azimuth and zenith angles
as well as the distance of a rotating magnet from the Fourier components of the magnetic flux density at
a marker’s rotating frequency. The method does not require the temporal change in the direction of the
magnetic moment, which eliminates the necessity of communication between the sensor and marker, and
enhances robustness to environmental noise. The method is experimentally verified for average errors of the
estimated three-dimensional position of 91.7mm in a 4,000 mm by 2,500 mm domain where z = 150 mm.
Also, we verified that the marker can be estimated even if the marker and sensor are separated by a metal

shield.
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A rotating magnet
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Fig. 1 Problem setting.
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Table 1 The errors and standard deviations of the estimated positions of experiment 1.
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Fig. 6 Measured magnetic flux density.
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Fig. 8 Result of experiment 1.
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