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Effects of Viewing Distance and Past Experiences on the Integration Process of
Binocular Disparity and Perspective for the Perception of Surface Slant

Yuichi SAKANO*, Hirohiko KANEKO* and Kazumichi MATSUMIYA***

*Imaging Science and Engineering Laboratory, Tokyo Institute of Technology, 4259 Nagatsuta,
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The human visual system is assumed to integrate different cues for depth perception. Although the
weighted linear combination rule can account for many properties of the cue integration process,
how the weight of each cue is determined is not clear yet. We measured the weights of disparity
and perspective (density gradient and trapezoidal distortion of outline) for perceiving slant for
the random-dot pattern presented at the different distances, and compared them with the
measured indices of the past viewing distance bias (accommodative far point and reading
distance) for each subject. The results showed that the weight of disparity decreased as the
viewing distance increased, and the correlations between the weight of disparity and each index
were observed to some extent. These results suggest that the depth cue weight depends on both
the geometrical precision of the cue and the extent to which the observer kept relying on the cue.

Key words: depth cue integration, binocular disparity, perspective, slant perception, perceptual
experience
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Fig.1 Conceptual representation of the stimulus viewed
from the top. The difference of the slant specified by
disparity and that specified by perspective was always 30°.
These slants were changed systematically from trial to
trial according to the subject’s response to the previous
stimulus so that the subjective slant should get close to and
converge at fronto-parallel plane at the end of a stimulus
sequence.

Mirrors

CRT monitors

Fig.2 Schematic representation of the apparatus (top
view). Images were presented to the left and right eyes
using a Wheatstone stereoscope.
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Left eye's image

Right eye's image

Fig.3 An example of a pair of random-dot stereograms
used in the main experiment. In this example, the slants
specified by disparity and perspective are —15° and 15°,
respectively (slant is positive when left side is in front).
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Fig. 4 Results of Experiment 1. The weight of disparity
as a function of viewing distance for each subject. For
subject HM, in the 70 cm condition, the weights of the
depth cues couldn’t be calculated, because the response
went beyond the range of slant of the stimulus prepared.
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Left eye's image Right eye's image

Fig.5 An example of a stimulus used in the supplemental
experiment. In this example, the slants specified by dispar-
ity and perspective are —30° and 0", respectively. The
two vertical lines are used to measure the magnitude of
size distortion produced by disparity.
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Fig. 6 Results of the supplemental experiment. The slant
specified by the subjective perspectives as a function of
slant specified by disparity for each viewing distance.
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Fig. 7 Corrected results of Experiment 1. The weight of
disparity as a function of viewing distance for each subject.
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Fig.8 Accommodative far point for each subject.
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Fig.9 Reading distance for each subject.
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point and the reading distance.
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Fig.11 The relation between the accommodative far
point and the weight of disparity cue.

1
X r=-0.559
ey N=11
§0.75- x
a x
o
£ 0.5-
ohn
X
0.254 X
X X
X
O T T T T

30 35 40 45 50 55

Reading Distance (cm)

Fig. 12 The relation between the reading distance and the
weight of disparity cue.
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