
 

Using ultrasound to mimic the feel of
pressing a button on a glass plate
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Typical trial. (a) Illustration of the dynamics during a normal exploration. While
the finger contacts the plate, the skin expands outward, creating residual stress.
This stress is released by rapid change of friction. (b) Evolution of the normal
force and ultrasonic amplitude. The vibration amplitude changes when the
normal force reaches 0.7 N. (c) Image of the real contact between the plate and
the skin during the transition. (d) Temporal evolution of the contact area and the
average skin movement. (e) Displacement fields show the expansion at a selected
instant after the trigger. Credit: Journal of The Royal Society Interface (2023).
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A pair of engineers at Delft University of Technology, working with a
colleague at Aix-Marseille University, reports that applying ultrasound to
the surface of a glass plate can mimic the feel of pressed button.
Laurence Willemet, Michaël Wiertlewski and Jocelyn Monnoyer have
published a paper in Journal of The Royal Society Interface describing
the device they built to test the idea of using ultrasound as a haptic
screen enhancer.

Currently, users pressing buttons on their smart phone screens do not
receive much in the way of physical feedback—phone engineers would
like to change that. In this new effort, the researchers looked into the
idea of using ultrasound on a glass plate to mimic the sensations of
pushing a physical button.

The researchers created the device by merging two modules. One used
blue and red lights to optically track the movement of an approaching
finger. The other monitored and responded to contact. Together, the
modules controlled piezo actuators that generated ultrasound at a
frequency of 28.85 kHz. The device was affixed to a glass plate, which
in turn was held in place by an aluminum frame. When in use, the
actuators were driven by a ±200 V carrier signal.

The resulting device was then tested using 12 volunteers—wavelengths
of 2 micrometers exhibited a 75% chance of feeling like a button being
pressed. The researchers noted that many of the volunteers reported that
touching the plate really felt like the button below their finger was
moving.

The researchers also used high-speed cameras to record the action to
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better understand the factors behind the sensation of button-pushing.
They found that a human fingertip holds stress in the form of elastic
energy. When a button is pressed (or simulated by ultrasound) that
energy is released, resulting in relaxation of the skin on the fingertip,
which feels like the action of a physical button. They also noted that the
sensation is due to the ultrasound pushing the fingertip slightly away
from the surface of the glass plate.

  More information: Jocelyn Monnoyer et al, Rapid change of friction
causes the illusion of touching a receding surface, Journal of The Royal
Society Interface (2023). DOI: 10.1098/rsif.2022.0718
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