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Proposal and Implementation of Compact Multilayer Floating Imaging
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Abstract: In recent years, a projection system which displays multi-layer floating images using a mobile
device has been proposed. On the other hand, in the existing systems using mobile device, there are prob-
lems that “difficulty in arbitrarily design the depth intervals between images” and “difficulty in overlapping
representation of images”. In this paper, we propose a V-shaped mirror system (V-shape method) that can
design the depth of floating images at arbitrary intervals by combining half mirrors and full reflection mirrors.
Also, regarding the overlapping representation of the floating images, we focused on the approach to increase
the luminance of the front image than the rear image, proposed a Depth Reversed V-shaped method (DR
method) that inverts the depth position of the front and rear images. And we show that floating image by
DR method can use mobile device’s screen luminance more efficiently compared with V-shape method. By
impression evaluation by subjects, it is shown that the DR formula is effective for overlapping expression
compared to the V shape, and clearly floating image can be projected. We also implement prototype for
practical application and show the possibility that DR method can contribute to popularization of high
quality floating image viewing experience.
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Fig. 1 [Existing Method] Example of a single layer floating

image projection system using a half mirror.
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Fig. 2 [Existing Method] Example of multilayer floating im-
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Fig. 3 [Existing Method] Example of multi-layer floating im-

age projection with multiple displays.
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method.
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Table 2 The luminance ratio of the floating image in the DR
method (the screen luminance of the smartphone is
set to 1).
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method experimental apparatus.

8 FEHRoOKT
Fig. 8 The experiment image.
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Fig. 9 Comparison of transparency of the floating image at
the luminance output 0.6. Left: V-shaped, right: DR
method.
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Fig. 10 Impression change of front floating image trans-

parency by luminance of rear floating image.
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Fig. 11 Prototype using DR method (left) and smartphone
used for display (right).
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Fig. 12 Example of content display.
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Fig. 13 Floating image displayed by prototype.
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Fig. 14 Image of personal concert by movie contents.
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Fig. 15 Image of 360 degree animal pictorial book by 3D model

contents.
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B 16 ¥ v A Ot I X AR & 120 U 2B R o
Fig. 16 Control of viewing point according to device orienta-

tion using gyro sensor.
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