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Scoopirit: Interaction with Mid-air Images on Water Surface

YU MATSUURAL®  Naova Korzumih?2

Received: April 20, 2018, Accepted: November 7, 2018

Abstract: In this paper, we propose a system Scoopirit that can scoop up images that appeared under and
on water surface with their palms. Water has been an important material for public space design since
ancient times. There are many interactive visual expression systems used in waterside of public space in
advanced information society of recent years. However, users cannot manipulate those systems directly by
touching water and images. We made scooping up images possible by installing water surface as a reflective
material to an optical system that displays mid-air images and measuring the water level with an ultrasonic

4

sensor.
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Fig. 1 Scooped mid-air image using Scoopirit.
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Fig. 2 Optical paths to form mid-air images.
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Fig. 3 Optical system.
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Fig. 4 Implementation.
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Fig. 6 (a)(b) Mid-air image. (c)(d) Underwater image.
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Fig. 7 Measurement angle.

60
50 r
40
30 r
20
10

0 1 1 1
0 10 20 30 40 50 60
Elevation Angle(0)[deg]
8 FIMATIANC B B Zed @ OMERE (Ip : K SETET 022 Hi11g,
1@ KB R 028 H1%)

Fig. 8 Luminance. (Ip: Mid-air image without water surface

—— Ip
—-— |

Luminance[cd/m?]

reflection I: Mid-air image with water surface reflection)

DFERIL, DRITHHZEPER L T WIREBIZB W TEl
WLZZbDTHA.
4.2.3 R

HEREE ORISR ZR 8 (/R . KGRI D2 DK
FEIZ 0 =40° ICE— 2 H5H B DI L, KISR0 ZeHh
BOMEIZ =20 =22, AEIKELBLIZON
THIE SO 2 R0 29 A L7z,

4.2.4 KERFRIZDWTDER

FHE L 72K RURERICOWTE 2 5. ZAAVOFEAIL D,
BB 200 1, 2 OHIIEIEDI Ny, ne D& E,
E 1O 2 SRS AGHE o TAGHL 2B O B
ZIE, ROBEFRASELY 7.0 [16].

sin o _ N2

sin3  m (1)

F72, HAHFENONHO AGHE N3 L CHEE % %5 %
Fotfo, FmicBirsRE%E R, X, 7L A IVORIK
ZHWTRATRD SN S [16].

B sinz(oe - 0)
 sin?(a+ )
AEHIZBNT, A l3KT7 D¢ THLNH

(2)

§=90°—6 (3)

© 2019 Information Processing Society of Japan

100

— BEERELRGE
—o—EFHAIBEE

80 r

20

Transmittance[%]
N
o

O 1 1 1
0 10 20 30 40 50 60
Elevation Angle(0)[deg]
9 FRB I B B A Gk B R A DML B L OV 4
A S KT A 9 ST I TR 7 R b o SUgTEE

Fig. 9 Measured transmittance and calculated transmittance.
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Fig. 10 Mid-air image under 62.3 1x environment.
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Fig. 11 Position relationship between light source display,

height of water surface and mid-air image.
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X 12 WEKE EICFER L 7222hg

Fig. 12 Mid-air image on the fountain surface.
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Fig. 13 Mid-air image on wet concrete.
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