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Environment-Independent Proximity Sensing by Measuring Magnetic Permeability
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Originally, robots should be isolated from humans when working. However, in these days, the number of robots
collaborating with human has been increasing. As the result, robots are expected to work under various conditions, and

it is necessary to perform steady sensing in any environment.

In this research, we propose a sensor that can estimate the distance and moving direction of a nearby object in any
environment by measuring magnetic permeability. Additionally, the sensor can detect a detectable object which is
occluded by another detectable object from the sensor. We experimentally verified that the performance of our sensor

is practical.
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Fig. 1 Schematic diagram of sensing circuit
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Fig. 3 Outputs caused by unsteady magnetic permeability of a target
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Fig. 4 Reproducibility of sensor characteristics
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Fig. 5 Outputs caused by constant magnetic field

x107
1335

1334

1.333 I M
BT i
A

i ihylhf

||: o i
!HI.' !

1332

Value

1331
i
1330 | !

1329
20 25 30 100

Distance{mm)

mUnder no magnetic field  wUnder alternating magnetic field
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Fig. 8 Outputs caused by detectable obstruction
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Fig. 10 Frequency-standard deviation diagram
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