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A Simplified Magnetic Localization Algorithm and System
for Indoor Mobile Robot
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Abstract In this paper, a simplified magnetic localization method and system for indoor robot was proposed. A transmitter
coil and a set of three axis receiver coils were ranged in the localization space to form the magnetic coupling system. The
Cartesian coordinate system was built according to the three-axis orthogonal receiving coils. A magnetic field was setup by
the transmitter coil which was activated by a sinusoidal current signal. The 3-axis receiver coils sensed the change of the
magnetic signal around, and their intensities could be calculated to extract the characteristic parameters for computing the
position of the transmitter coil. Here, the transmitting coil was fixed on the mobile robot, while the 3-axis receiver coil was
located in a certain position of the building. The characteristic parameters could be calculated based on the magnetic dipole
model. According to the simulation and experimental results, this method proves to have high efficiency and satisfactory

accuracy which are suitable for mobile robot localization.
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Fig. 3 The localization error with respect to noise

level (percentage of the magnetic intensity)
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Table 1 Experimental results

FrAERL T (m, m) AR 5(V) 542 (m, m)

FEA G 5
X Vs E, E, E. Xr Vr

1 —3.0 —0.6 0.4817 0.1320 —0.3589 —3.0062 —0.5719
2 —3.0 0.6 0.4990 —0.1468 —0.3563 —3.1819 0.6499

3 —3.0 1.2 0.3901 —0.2264 —0.3233 —3.2552 13116

4 —3.0 1.8 0.2740 —0.2279 —0.2844 —3.1478 1.8178

5 —2.4 1.8 0.4343 —0.4519 —0.3684 —2.5036 1.8086

6 —2.4 1.2 0.6878 —0.4890 —0.4210 —2.3827 1.1771

7 —2.4 0.6 0.9640 —0.3519 —0.4418 —2.2408 0.5679

8 —2.4 —0.6 0.9531 0.3447 —0.4452 —2.1042 —0.5283
9 —1.8 —0.6 1.9698 0.9488 —0.2764 —1.8243 —0.6101
10 —1.8 0.6 1.9693 —0.9556 —0.2785 —1.8320 0.6172
11 —1.8 1.2 1.2196 —1.1677 —0.4212 —1.8956 1.2601
12 —1.8 1.8 0.6373 —0.9194 —0.4380 —1.6880 1.6907
13 1.8 —0.6 —1.9870 0.9512 —0.2745 1.8329 —0.6092
14 1.8 0.6 —1.9697 —0.9480 —0.2715 1.8056 0.6033
15 1.8 1.2 —1.2068 —1.1725 —0.4148 1.7908 1.2080
16 1.8 1.8 —0.6356 —0.9148 —0.4293 1.9864 1.9849
17 1.8 2.4 —0.3131 —0.6055 —0.3682 1.8080 2.4275
18 2.4 2.4 —0.2582 —0.3585 —0.2999 2.6080 2.5140
19 2.4 1.8 —0.4148 —0.4588 —0.3717 2.3253 1.7857
20 2.4 12 —0.6876 —0.5001 —0.4172 2.5051 1.2650
21 2.4 0.6 —0.9555 —0.3438 —0.4476 2.0957 0.5235
22 2.4 —0.6 —0.9543 0.3401 —0.4458 2.1034 —0.5218
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