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Two-Dimensional Scanning Tactile Display Using Radiation Pressure by Multiple Acoustic Linear Arrays
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In this paper, we propose a new tactile display which produces spatio-temporal stress patterns on a 2-D plane. We fabricated the first
prototype. The prototype display consists of eight ultrasound linear arrays. Each array has 40 pieces of PZT transducer. The arrays were
arranged so that the PZT pieces were concentric octagons. We measured the spatial distribution of radiation pressure and confirmed that the
focal point was successfully produced and the spatial resolution was about 1.5 mm.
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Fig. 1 Concept of the two dimensional scanning tactile display.
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Fig. 2. A photograph of the prototype system.

Fig. 3. Left: A schematic drawing of a single linear array. Right:
An arrangement of the eight units of the linear arrays.
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Fig. 4. Left: One unit of the linear array. Rgh: Linear rrays
arranged at the edge of the octagon.
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Fig. 5 Spatial distribution of acoustic radiation pressure for a
single focal point (3D plot).

25 -2 -15 -1 -0.5 0 05 1 15 2 25
X [mm]

Fig. 6 Spatial distribution of acoustic radiation pressure for a
single focal point (contour plot)
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Fig. 7 Spatial distribution of acoustic radiation pressure for a
single focal point (3D plot).
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Fig. 8 Spatial distribution of acoustic radiation pressure for a
single focal point (contour plot)

4. EE

AFaTIE, BEO1RIL) =77 LA ZHWE 2 RtER
BUSFHERTE T 4 A7 LA OFRMEL AT A OFEMZFI L,
ZFOEBMFMOOE D & U THUETE D ZER] 454 0 I E f
RER U, REOER A OBEIZL VALN 25T
RAREIT, FHEL LS & FEESICBIN S 7 BUR EREE AN R K
EIRBAEENRERS> T2 ETHS.

ZHEET VA OEORREICER TS, &7 LA 2=y
rOAEE, ZDOT LA LD DIETFRE L ORI L E
B L CIREWEDSE R+ Tidz<, 87T LA TIED
DERDHDH. BUE, BEEFRKO=—RNL f a7+ %
FAWTHAEBFRED DS SN D BEFHOHEE L, Z O
EZRBTWDE, 5%, BRI T L—9 %179
E LBz, W7 EOMERERHM, L2 RoTRFZER N Z —
VEAT DRI OIRIREREITO TETHD.

B AWFIEO I SCEA B A Bh A (R BRI B 53 )5h
# 15-11561) 12X ->TWn35,

S35 Xk

[1] D. Dalecki, S.Z. Child, C.H.Raeman and E. Carlstensen,
“Tactile Perception of Ultrasound,” Journal of the Acoustical
Society of America, vol. 97 (5), Pt.1, pp. 3165-3170, May
1995.

[2] T. Iwamoto and H. Shinoda, “Ultrasound Tactile Display
for Stress Field Reproduction -Examination of
Non-vibratory Apparent Movement-,” Proc. of World
Haptics Conference 2005, pp. 220-228, 2005.

[3] Takayuki Iwamoto and Hiroyuki Shinoda, “Two
Dimensional Radiation Pressure Tactile Display, ” Proc.
SICE Annual Conference 2005, pp.1298-1301, 2005.

2P2-B25(2)



	obj00: 2P2-B25
	obj01: [No. 06-4] Proceedings of the 2006 JSME Conference on Robotics and Mechatronics, Waseda, Japan, May 26-28, 2006
	obj0: 2P2-B25(1)
	obj1: 2P2-B25(2)


