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Stereoscopic depth of surfaces lying in the same visual direction
depends on the visual direction of surface features
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Abstracts  When two objects are lying in the same visual direction, there occurs abrupt depth change
between two objects, which is against the assumption of the computational model for stereopsis on the surfaces
in a natural scene. For this reason, this stimulus configuration is popularly used in the studies for the
effectiveness of the constraints employed in the computational model. Contrary to the results from two nails
(or objects) lying in the same visual direction, the two different surfaces from random-dot stereogram (RDS) in
the same situation can be seen simultancously in the different depth. The scemingly contradictory results
between two situations may reflect the different strategies imposed by binocular mechanism for each situation
during binocular matching process. Otherwise, the surfaces lying in the same visual direction is not equivalent
situation to two objects lying in the same visual direction with regards to matching process. In order to
examine above possibilities, the sterecscopic depth of the surface was measured after manipulating the visual
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direction of the surface elements. The visual direction of each dot pair from different surfaces in RDS (in
Experiment 1) or the visual direction of line drawing rectangle with regard to that of the vertical line (in
Experiment 2) was manipulated. The stereoscopic depth of the surface was found to be varied depending on
visual direction of the surface elements in both RDS and line drawing stimulus, Similar to the results from
two nails situation, depth of the surface was greatly reduced when each surface element was lying in the same
visual direction as that of the other surface element or the other object. These results suggest that binocular
mechanism imposes no different strategy in resolving correspondence problem in both two objects and two
surfaces situation. And the results were discussed in the context of usefulness of the constraints employed in

the computational model for stereopsis.
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