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Soft Tactile Sensor Based on Acoustic Characteristics of
Elastic Tube
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There are increasing demands of flexible and distributed load sensors in various
fields such as tactile sensing of robot. We developed a distributed load sensor
based on acoustic characteristics of an elastic tube. In this report, we proposed a
two-dimensioned load sensor with an acoustic waveguide on a rubber substrate.

We made a 5-mm trench on a rubber substrate. A thin rubber film was attached
to cover the trench so that wave propagates through acoustic waveguide. An
earphone and a microphone were attached to the end of the acoustic waveguide,
and sweep sound source was inputted with the earphone. The sound traveled along
the acoustic waveguide, and reflected at the position where load was applied.
Frequency response of the acoustic waveguide was measured with the microphone
We estimated the positions of loads by applying FFT calculation for the frequency
response.

As a result, we successfully identified the position of the loads with the
measurement error of 4 mm along the acoustic waveguide. Proposed sensor
provides a two-dimensional distributed load sensing without metal part and
compatible to human skin. This would be useful for robotics and other
human-related applications.
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