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Development of Large Aperture Airborne Ultrasound Tactile Display

Using Distributed Array Units

OMasafumi TAKAHASHI, and Hiroyuki SHINODA

Abstract: Airborne Ultrasound Tactile Display (AUTD) can provide tactile sensation in midair without any equipment
attached on your hands. However, its generating power is weak and the “arbitrary point” is small. To avoid these
weaknesses of AUTD, we try to realize a large aperture of array by synchronized multiple AUTD units. In this paper, we

describe the detail of our method.
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Fig.1 Concept image of Distributed Array Units.

The information of focal position and stimulating power are broadcasted
by PC and received by AUTD units. All units cooperate to make one
focus. The power of stimulus is strengthened by increasing the number of
AUTD units, and the effective range is adjusted by modifying the
arrangement of units.
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Fig.2 The upper is the result of 324ch, while the
lower is of 10000ch. Transducers are arranged in the
grid of spacing of 10 mm and focal point is (x, y, z)

= (0, 0, 1000) [mm], the center of arrays.

Fig.3 The upper is the result of close-packed array
(622 = 3844ch) and the lower is of checker flag array
(3888ch) in which 182 = 324ch units are arranged in

checker flag pattern. Transducers of each unit are
arranged in grid of spacing 10mm and focal point is
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Fig.4 Illustration of close

° packed array (upper) and

checker flag array (lower).
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(x,y,z)=(0, 0, 1000) [mm], the center of arrays.
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Table 1 REQUIREMENT SPECIFICATION FOR NEW AUTD.

requisite limitation | target value
Power 06N 0.1~0.2N
Effective ;d?;;lre 1.0m square,
range 2.0m height 2.0m height
Focal
Resolution 2mm 0.5mm
Focal Refresh | ;) ¢, 40kHz | 2kHz
rate

On start-up

-parameters of local
coordinates system

-Master ID:t;,

PC - Master Data Bus (36bit)

—

Sync Bus (1bit)

Normally
-focal position: (x,,y,.z,)
power:p

< 5

= Master board
Transform the
local ones and
Slave boards.
When t;; equal the own id, update the
parame"{ers of local coordinates
system.
One of them send a sync signal, and
the others receive it and synchronize
the time axis.

=
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lobal coordinates to
roadcast them to
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Fig.5 Architecture of new AUTD unit.
Each unit contains a Master board,
4 Slave boards and 256 transducers.

= Slave board
Generate the waveforms of
64 transducers from local
coordinates information.

Transducers
array
(64ch x4)
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Fig.6 Comparison of new AUTD and conventional form.
The size of the new AUTD unit is so smaller than conventional
forms that the new unit almost can hide under the transducers
array board.
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