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Mid-air imaging system using laser and diffuser
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In this research, we propose an mid-air imaging technique with low consumption and high brightness by diffusing laser light. The
mid-air imaging optical system with a combination of a retroreflective optical element and a combination of a high luminance
retroreflective material and a beam splitter makes it easy to form an mid-air image by a general display. However, it is not suitable

for applications where small images move around in large spaces. In this research, we propose an entertainment system with mid-
air imaging optical system using a simple configuration with laser beam and diffuser plate.
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Figure 1 Mid-air image.
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Figure 2 System Block
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Figure 3 Optical Component

L L CTRfk (KOKUYO KPC-W1110 A > 7V = v h&H
T — L —W— AR 2 M2, SEREMII R & 2R
BN H DN, FRKITIERT 2 HFRAA A<, KAl THoofE
TR EORAMELNTND DB LN =8, fFRKM
bF BRSSO E E 2T, L—Y bt S izt
75 MMAPs ( Aska3d, SRSt A2 b ) WL, %
HFBRTED.

4. F&OH

ARG TIL, REMI/NS BnshxRm5 L5 e HiRic
Wl L7 R e BEXONDLHEE LT, L—F %K
MEECERBEAKRT D &T, KEE»OEEE
FgEBRTIEEREL, TOFEREERTo. 4%, BR
LB, ROMKERE L OFGm D, SHBOVAT AWEA
EPRWHLTITE W, F2, I =F 2 THBIEIZRY R
T LEMBIANT, KAULT HEEORE OFRE OIS §
D=0,

E i3

ARFZEE, FHABT IR RS R A A SE A e et 3 (S &8
F, JPMJPRI6D5) 12X DbDThD. £z, BXRIBEKY: W%
FEERE 2 ST A0 R—FbZIT . IR LTEESY
S

&5

1) IR WIEEE): ZHeT « A7 VA OB LSRR, &
—x A — R (2018).

2) Kim, H., Takahashi, 1., Yamamoto, H., Mackawa, S. and Naemura,
T.: MARIO: Mid-air Augmented Reality Interaction with Objects,
Elsevier Entertainment Computing, vol.5, no.4, pp.233-241, (2014).

3) Makino, Y., Furuyama, Y. and Shinoda, H.: HaptoClone (Haptic-
Optical Clone) for Mutual Tele-Environment by Real-time 3D Image
Transfer with Midair Force Feedback. In Proceedings of the 2016 CHI
Conference on Human Factors in Computing Systems (CHI '16), pp.
1980-1990 (2016).

214





