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All-around Tactile Stimulation by Using Multiple Arrays of Ultrasound Transducers
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A noncontact tactile display is developed in our laboratory, which provides tactile stimulation in midair by
utilizing a nonlinear phenomenon of ultrasound; Acoustic radiation pressure. In the previous reports, a single or two
arrays of ultrasound transducers are used and the resulting force acts only in one direction. That would limit the
application area of the tactile display. In this paper, four arrays are arranged so that a user’s hand is surrounded by
them. The user can feel sufficient tactile stimulation in any direction owing to this array configuration.
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Fig. 1 Arrangement of ultrasound transducer arrays.
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Fig. 2 Illustration of ultrasound array and focal point.
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Fig. 3 lllustration of setup for spatial distribution measurement.

Fig. 4 Measured distribution of radiation pressure (z = 200 mm).
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Fig. 5 Illustration of two arrays facing user’s palm.
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Fig. 6 Simulation results of individual and summed radiation force.

Fg=F, {cos 0 + cos (g - 9)} (3)

ERIND, HETLADNDLDOHEREEE % Fy TH- 72l % X
627y 95, 90deg DHIFATY LA ZHMTHWZ L &
UEDNERRTDHIENTED, LD TREBMENS,
K 1o7VARBEICLY, RFEMICHZ-> T 1AL LR
FORARETHD L E 2 D,

4. $E
AT, EEOBEFNIETD 7 VA & -2 F kR
PRERELE, A LR T7 LA BREFEOT-DHESR
WHEHE Th -T2, B IOAKRERE LIZER, =2—F o
FREOFMERNTNT S, —ELL EOMBIE R AEE7
ZERbrol, A%, MPWESTZT LA OMEEMZRE
WZOWTHIRFTT 5,

E
ARFZEIE B AR AR LS - B2 e B4 - HFJEiEmh
22— N (F9eiRER 5 21800039) DBIREZZT7-H D
Th b,

X m

[1] T. Hoshi, M. Takahashi, K. Nakatsuma, and H. Shinoda: Touchable
Holography, Proc. SIGGRAPH 2009, E-Tech, article no. 23, 2009.

[21 WS, By, BEF Ehmg e oL hmmita o2 5
7 va v AT OB, #2918 SICE JuN 3G AEIRE 2 e
4E, pp. 303-304, 2010.

[B8] BHZ: MET7 1 — Ry 7D DHZER AT AT LD, 5
11 [A] SICE SI PR 237 SCER, pp. 182-183, 2010.

No. 11-5 Proceedings of the 2011 JSME Conference on Robotics and Mechatronics, Okayama, Japan, May 26-28, 2011
2A2-006(2)



