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Double-sided See-through Multi-layer Aerial Image Display
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Abstract: The aerial image projection methods using a semi-transparent screen or a half mirror are widely
used in the entertainment field. In these conventional method, large scale devices are required for the display
area of the aerial image and it is difficult to produce a widely movement of the subject. In this paper, we
propose a movable double-sided transmission type multi-layered aerial image display technology for the pur-
pose of achieve the movement of the aerial image out of the stage and to the audience seats. This technology
is a simple optical system combining 4 displays and 4 half mirrors. The observer can observe both sides of
the object as aerial images from two directions, front and back of the device, and can also observe two layers
of near and far background aerial images from both sides by transmission and reflection with a half mirror.
Since the order relationship between the depths of the near view and the distant view does not depend on
the viewing directions of the front and back faces, multiple people can simultaneously view multi-layered,
highly realistic aerial images from both sides of the device. The two background layers are shared for the
double-side viewing direction by multiple harf-mirror structure. Although the proposed method has only
four display surfaces, there are total of six aerial image layers, three from each side. We report widely from
optical configuration of the proposed method, prototype implementation and application of actual events.
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Fig. 1 Example of aerial image display method.
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Fig. 2 Multilayer aerial image projection system using smart-
phone [16].
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Table 1 Luminance rate of each aerial image.
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Fig. 7 Application for the stage performance.
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