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ABSTRACT

Mixed Reality is the concept of mixing real world and virtual object seamlessly. In video see-through
systems, it has been confirmed that optical consistency has the effect on the perception of spatial position,
shape, and reality of virtual objects. However, there has not been a proposal or verification of optical
consistency to mid-air image systems. In this paper, we proposed presenting the shadow of mid-air
images with a projector for optical consistency, and we conducted an experiment that tested the effect of
the proposal. The result showed that the shadow projection improved the speed and accuracy of depth
perception of mid-air images.
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Fig. 1: Shadow Projection onto Mid-air Image
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Fig. 4: Real Object (Left) and
Mid-air Image with Shadow Projection (Right)
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Table 1: Correct Answer Rate

Shadow-Off Shadow-On
Shade-Off 0.412 0.828
Shade-On 0.365 0.842
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Fig. 6: Result under each Shade-Shadow Condition

(** means significance difference (p <.01) )
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