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Abstract

Shape constancy from motion parallax

with active movement in 3D space

Due to the spread of virtual reality (VR) technology, it is expected that the opportu-
nity of observers to move in a virtual 3D space will increase in future. While 3D displays
are typically presented stereoscopically and the binocular depth cue is powerful, motion
parallax is also an effective depth cue when observers move in a 3D space. The previous
study examined effects of the change of binocular disparity with observers’ movement
on depth perception and showed that the depth was overestimated irrespective of far or
near viewing distance. However, the depth from motion parallax cue or from combined
stereo and motion cues with active motion has not been investigated. The purpose of
this study is to examine the property of the depth scaling process with motion parallax
measuring the perceptually constant cylindrical object when the observers actively move
in the far or near viewing distance condition. In addition, the scaling process with both
motion and stereo cues presented simultaneously was examined and the weight of each
depth cue for the linear summation was calculated. Results showed the overestimation
of depth with motion parallax alone in the near distance condition and the perceived
depth in combined cue condition was relied on stereo cue. In far distance condition, the
perceived depth more relied on motion parallax in the combined cue condition indicat-
ing that the weight of depth cue with active motion changed depending on the viewing

distance.
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