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Abstract

Stereo shape constancy with active and passive movement

Katsuya Okubo

It will become more usual for observers to move while observing 3D images as virtual
reality becomes widely used. The stereoscopic 3D perception is achieved by presenting
images with binocular disparity and the binocular disparity changes inversely with the
square of the viewing distance. Thus, even if we see the same object, the retinal disparity
changes according to the viewing distance. Although previous study investigated the
depth scaling when the target object is moved in the direction of depth in near distance,
little is known how we perceive the depth of disparity-defined objects in far distance
when we passively see the objects coming closer or actively move toward the objects.
The purpose of this study is to investigate the shape constancy from binocular disparity
with object motion or self-motion at far distance in which the disparity becomes small
examining the point of subjective equality of depth within object. In addition, to
examine the effect of a continuous change of disparity in real time during the objects’ or
the observers’ movement, we set the condition which showed the object with continuous
change of disparity and the condition which showed only two static frames at the timing
of the start and end of the movement. The results showed that in any conditions, the
depth of the object which appeared to be constant was smaller than the theoretical
value at a relatively shorter distance. These results mean that the flatter object in
nearer distance seemed to be the same depth at a far distance. These results might come
from the underestimation of the movement distance, or increase of binocular disparity.

As correlation analysis between perceived movement and perceived depth revealed no
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correlation among them, it is plausible that the result may be caused by the increase of
disparity. Also this result suggests that the continuous and gradual change of disparity

does not have a significant effect on accurate depth scaling.

key words Binocular disparity,Shape constancy, viewing distance, depth, move-

ment, random dot stereogram

—iv —



