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Considerations on Binocular Mismatching in Observation-Based Diminished Reality

Shohei Mori*1, Sei Ikeda*2, Hitomi Matsuki*2*3, Kazunori Matsunaga*2,

Fumihisa Shibata*2, Asako Kimura*2, and Hideyuki Tamura*2

Abstract – Main research topics related to diminished reality (DR) are to mitigate the
geometric and photometric gaps between the real of undesirable objects and synthesized
background images to diminish the objects feasibly. However, most of DR literatures
describe a monocular video see-through (VST) type system while very a few showed a
binocular stereoscopic DR system. That is, it can be said that the problem concerning
binocular stereopsis in DR is virtually unconfirmed. This paper shows the first evidence
of two types of binocular mismatching effects which can appear in observation-based DR
using VST head-mounted display. Our experiments demonstrated the following issues:
(i) Parallax jitters in image-based rendering-based hidden view recovery due to insufficient
number of observation viewpoints and (ii) Unnatural depth perception at boundaries
between real and synthesized regions due to their photometric gaps.
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Fig. 1 Relationships between a stereo camera, video
streams from the camera, and masked hidden view
recovery
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2
Fig. 2 Non-corresponding region between real view and
recovered hidden view
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Fig. 3 Temporal variation of the jitters
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(a) A complete view of the system (b) Close up view of the experimental scene
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Fig. 4 Image acquisition system
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Fig. 6 The visual stimulus used in subjective evaluation
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Fig. 7 Results of subjective evaluation
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Fig. 8 Questionnaire results about pictorial cues
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