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Abstract

Effects of occlusion cue on depth perception of virtual

objects in mixed reality

Yuhei Miki

Recently, with the spread of wearable devices such as smart phones, tablet com-
puters and HMD (head mounted displays), development of MR (mixed reality) using
VR (virtual reality) technology and AR (augmented reality) technology is remarkable.
However, in such an MR system, overlaying virtual objects often causes contradictory
occlusion which should be behind the real objects. Previous research investigated the
perceptual reduction of a contradictory partial occlusion using characteristics of trans-
parency perception. Other study investigated difference of the amount of perceived
depth between two stereo-overlapping and three stereo-overlapping planes. Thus, ma-
nipulating the transparency of AR objects is expected to have a significant influence
on the depth perception of the overlapping objects. In this study, the effect of percep-
tual reduction of contradictory occlusion by manipulating the degree of transparency
of the AR objects on the relative depth judgment between objects was investigated. In
the task of relative depth position judgments between AR objects, the relative depth
relations between real objects and AR objects does not directly affect the judgment.
Therefore, we also conducted the experiment requiring the participants to judge the
relations between real objects and AR objects. In addition, as the previous research
reported that the processes between depth judgment according to the perception itself

and depth judgement with self-body movement are different, the property of relative
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depth judgement between AR objects with self-body movement was investigated using
the reaching task. The results of relative depth position judgment between AR objects
showed no significant effect of the degree of transparency and also showed no effect of
the existence of real objects among the AR objects at the task. In contrast, the results
of relative depth judgment between AR objects and real objects showed promoting ef-
fect when the degree of transparency of AR objects was high. From the results of the
reaching task experiment, it is revealed that the judgment of relative depth of AR ob-
jects with self-body movement has no promoting effect by manipulating the amount of

visual depth cue.

key words AR, Augmented Reality, MR, Mixed Reality, HMD, depth, perceptual

transparency, occlusion
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