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Reduction of contradictory partial occlusion in Mixed Reality by
using characteristics of transparency perception

TAIKI FUKIAGE? TAKESHI OISHI!
KATSUSHI IKEUCHI

Mixed Reality (MR) is a technique that enables the merging of the real and virtual worlds by rendering virtual objects on a real
scene in real time. One of the challenges in mixed reality (MR) applications is handling contradictory occlusions between real
and virtual objects. The previous studies have tried to solve the occlusion problem by extracting the foreground region from the
real image. However, real-time occlusion handling is still difficult since it takes too much computational cost to precisely
segment foreground regions in a complex scene. In this study, therefore, we proposed an alternative solution to the occlusion
problem that does not require precise foreground-background segmentation. In our method, a virtual object is blended with a real
scene so that the virtual object can be perceived as being behind the foreground region. For this purpose, we first investigated
characteristics of human transparency perception in a psychophysical experiment. Then we made a blending algorithm applicable
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to real scenes based on the results of the experiment.
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Figure 1 Transparency perception classified based on

patterns around an x-junction.
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Figure 2 Examples of the experimental stimuli.
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Figure 3 The percentage of disk-behind perception
plotted according to the proposed model (Eq. 1).
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Figure 4 How an actual MR scene corresponds to the

experimental stimuli we used.
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B: Inversed-multiplicative
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Figure 5 Upper limits of o with which an observer
perceives the CG as behind in more than 50% chances

plotted as a function of Ip and Ir.

A: Multiplicative blending
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Figure6 Visibility of the CG blended with « values in
Fig. 5.
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Figure7 15t column: results of our blending methods. 2rd column: comparison results obtained by simple alpha

blending. 34 column: original images of real scenes. 4th column: probability maps of foreground regions.
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