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Remote Measurement of Surface Compliance Distribution Using Convergent Ultrasound

Masahiro FusiwArA* and Hiroyuki SHINODA*

This paper proposes a method to measure the surface compliance distribution of an object from a remote
position. The sensing system can be applied to various purposes including modeling and virtualizing an object
with haptic information for haptic broadcasting where many users can touch and feel the real object freely at
the same time using their own haptic displays. Our measurement system is composed of an ultrasound phased
array generating acoustic radiation pressure on the remote object surface and a laser displacement sensor. The
surface compliance is evaluated by the ratio of the surface displacement to the applied force. This system enables
high-speed scanning of a spot pressurization point on a surface. We set up a system to examine the feasibility of

the method. The distribution of the surface compliance comparable to the human skin was successfully measured

for a flat object surface in the experiments.

Key Words: noncontact measurement, surface compliance distribution, hardness evaluation, ultrasound phased

array, acoustic radiation pressure
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Table 1 Specification of displacement sensor LK-G80

Mounting mode Diffused reflection
Reference distance 80mm
Measuring range +15mm
Laser Class Class 3R
Light Wavelength N
Source | (JIS C6802) 650nm (visible light)
Output 4.8mW
Spot diameter (at reference
distance) Approx. ¢70pum
Linearity +0.05% of F.S.

Repeatability 0.2um
20/50/100/200/500/1000us
0.01% of F.S./°C

Approx. 380g

Sampling period

Temperature characteristics
Weight (including the cable)
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Fig.7 (a) Waveform of acoustic radiation pressure modu-
lated by square wave. The waveform was obtained
with a microphone. (b) Displacement of urethane gel
surface pressed by the acoustic radiation pressure (a)
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Fig.8 (a) Top view and a section view of a urethane gel
sample with implemented acrylic blocks. (b) Measure-
ment result of surface displacement distribution of the
sample
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