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Abstract

Three-dimensional spatial perception

in autostereoscopy

Kazuki HOJI

Autostereoscopy does not require special equipment for a viewer and has a possi-
bility that it can be naturally perceived compared with the methods which need glasses.
However, using glasses is the standard way as it now and autostereoscopy is not popular
except for the parallax barrier method used in 3DS. Furthermore, how the objects of
autostereogram are perceived is unknown when the autostereogram is superimposed to
the real world. In this study, the property of three-dimensional spatial perception in
autostereoscopy was investigated by examining the perceived absolute distance to the
objects of autostereogram directly and also the distance information used to calculate
the relative depth between objects by visual system indirectly.

Hoji and Shigemasu (2013) investigated the perceived position of the objects from
the autostereogram consists of repetitive pattern presented on a transparent media su-
perimposed to the real world in four levels of distance conditions of physical position
of the autostereogram and compared with the theoretical position calculated from ver-
gence angle (i.e. the angle between the lines from two eyes to the fixation point). If
the autostereogram is designed to fixate the real object behind the autostereogram, the
perceive distance of the stimuli should theoretically correspond to the position of the
real object. However, the results showed the significant effect of the physical position of

the autostereogram and the closer the physical position became, the perceived position
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also became closer. To investigate the effect of monocular pictorial depth cues of the
physical position of autostereogram which might be the reason for the different per-
ception of position compared to the theoretical position, the perception of the position
of autostereogram eliminating the depth cues was also examined. The results showed
the same physical position dependency and it is suggested that the monocular pictorial
depth cues were not the main reason for the dependency. In this study, the depth cues
were also eliminated and the perceived relative depth between objects of autostereogram
was examined in experiment 1. The relative depth was simulated between the repetitive
patterns. From the data of perceived relative depth, the absolute distance information
used for calculating the relative depth by visual system was investigated. The absolute
distance of the autostereogram was also examined in experiment 2 and compared with
the result of experiment 1.

The comparison results showed that the property of the absolute distance informa-
tion used in processing relative depth was different from the directly perceived absolute
distance. The results suggested that the absolute distance information is different be-

tween these processes.

key words autostereoscopy, vergence angle, depth position, depth scaling,

relative depth disparity

—iv —



