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A Study on the Method for Improving the Localization Accuracy using the Magnetic
Sensors
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Magnetic Sensors can be employed to localize the unmanned vehicle which is running a pre-
defined path where magnets are embedded for certain spaces. Among various sensor types,
sensor arrays of 1-dimensional magnetic sensor have the merit of easy elimination of external
magnetic component such as terrestrial magnetism. However, interpolation should be considered
in the array sensors in order to increase the precision level because there is a limit in arranging
sensors in close interval. We propose the novel interpolation method which can be performed
with simple computation and represents the improved accuracy by increasing the linearity of the
interaction formula. Demonstration of the linearity and simulation results show the proposed
method exhibits the improved accuracy compared to the conventional method.
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Fig. 1 Typical example of unmanned driving system
using magnets and magnetic sensor array
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magnetic field(G)

magnetic field(G)

lateral distance(cm)
(b)
Fig.2 (a) Magnetic flux density according to the

distance in x direction (b) Magnetic flux density
according to the distance in z direction
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Fig. 3 Location of a magnet and each sensor output of
one dimensional (z direction) magnetic sensor
array
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Fig. 6 Linear region in the monopulse ratio
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Fig. 7 Linearity of the conventional and proposed

method with various sensor spacing

Table 1 Comparison of linearity (correlation coefficient)

for the conventional and proposed method

Sensor Spacing | 2 cm 4 cm 6 cm 8 cm
Conventional | 0.9968 | 0.9981 | 0.9994 | 1.0000
Proposed 1.0000 | 1.0000 | 0.9999 | 0.9994
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Fig. 8 Decreased peak of both sensor output when the

offset in x direction is increased (sensor spacing:

4cm, x: 10cm)

Table 2 Comparison of linearity (correlation coefficient)

when the offset in x direction is increased to be

10 cm
Sensor Spacing | 2 cm 4 cm 6 cm 8 cm
Conventional | 0.9966 | 0.9977 | 0.9989 | 0.9998
Proposed 1.0000 | 1.0000 | 1.0000 | 0.9996

Table 3 Simulation Parameters for

magnetic sensor array

the vehicle and the

Simulation Parameters Value (or Range)
Vehicle Speed 60km/h
Vehicle Heading 0~30°
Number of Sensor Arrays 60
Sensor Spacing 2,4,6,8m
Initial Sensor Location (X, y) (-50cm, Ocm)
Sampling Rate 1KHz
Sampling Period 20ms
Noise Level (SNR) 25dB
Magnet Location (0cm, Ocm)
Magnet Polarity North(+)
Sensor Height 15cm
4. NgdolM

4.1 AN =golM
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Fig. 9 Typical measurement output of sensor arrays

obtained while a vehicle is proceeding

Table 4 Comparison of the estimation error for the
conventional and proposed method

Sensor Spacing | 2cm 4cm 6cm 8cm
Conventional | 0.0110 | 0.0122 | 0.0172 | 0.0256
Proposed 0.0107 | 0.0088 | 0.0087 | 0.0094
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