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Abstract: Electromagnetic shielding is an underutilized method for non-invasive proximity sensing
that could be useful in automated production lines as a low-cost method to locate products. A strong
relationship was shown between the position of a tag and individual sensors. The strength of the
magnetic field generated by the coil was reduced by up to 25% when the tag was above the sensor
and started to decay when the tag was within 15 mm of each sensor. These measurements can then
be aggregated to provide a greater range of measurement.
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1. Introduction

Many industrial workflows and processes are being streamlined by automating in-
spection tasks. One of the critical difficulties in these environments is finding a robust,
practical, low-cost solution when sensing the location of objects on the production line.

Inductive sensors have been used as short-range proximity sensors, with a typical
sensing range of less than 10 mm, or rely on permanent magnets [1]. However, this range is
not suitable for inspection tasks. Alternatively, vision systems are often used, but these are
high-cost and require large amounts of computer processing power. A novel sensing and
localization solution uses an aluminum tag to shield a sensor from an electromagnetic field.

2. Materials and Methods

A test rig (Figure 1) was developed as a proof of concept using a coil that emitted an
electromagnetic field that oscillated at 12.9 kHz, driven by a resonant current-fed push–
pull inverter [2]. Briefly, 100 mm beneath the coil was a 3 × 4 array of DRV425 fluxgate
magnetic-field sensors spaced 30 mm apart. A 30 × 30 × 3 mm tag was placed on a surface
30 mm above the sensing array.
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Figure 1. Sensing system. The plane the tag moves on exists between the coil and the sensing array. 
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Figure 1. Sensing system. The plane the tag moves on exists between the coil and the sensing array.

The tag was moved in 10 mm increments to determine the effect that the tag would
have on the strength of the electromagnetic field. This effect was characterized as a
proportion of the unshielded signal strength.
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3. Discussion

A sensing array can capitalize upon the position-based relationship to determine
where a metal tag is located in a 2D plane (Figure 2). As the aluminum tag moved over to
the sensor, there was a proportional decrease in signal strength for each individual sensor.
The signal strength started to decay 5 mm before the tag began to cover the sensor directly
underneath the coil, ultimately reducing the signal strength by up to 75%, hence denoting
the location of the tag (Figure 3).
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Figure 2. Signal strength detected by ground plane sensors. The red square denotes the position of
the 30 × 30 mm tag. The index represents the position of the sensor. Index (2, 2) is directly beneath
the coil, and the spacing between sensors is 30 mm: (a) signal reading when the tag is at (0, −20, 30);
(b) signal reading when the tag is at (0, 0, 30); (c) signal reading when the tag is at (0, 20, 30).
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Figure 3. The signal strength of sensors as a tag moves along the x-axis of the sensor array.

4. Conclusions

A novel method of proximity sensing has been proposed based upon electromag-
netic shielding. There is a strong relationship between electromagnetic field strength and
the position of a tag, with a reduction in signal strength of up to 75% due to magnetic
field shielding when the tag is 30 mm above the sensing array. This relationship can be
capitalized upon to locate a low-cost tag in an industrial environment.
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