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The Effects of Stimulus Size and Retinal Position on Depth Perception
from Binocular Disparity
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The effects of stimulus size and retinal position on apparent depth from binocular disparity were
measured using a random-dot stereogram with one dimensional DoG (difference of Gaussian)
disparity modulation along either horizontal or vertical direction. The standard deviations of two
Gaussians were 1 deg and 1.5 deg respectively, corresponding to 0.18 cpd peak spatial frequency. The
stimulus subtended 10 deg to the direction with disparity modulation and the size perpendicular to that
direction was varied from 0.25 deg to 20 deg in Experiment 1. The central area of 2, 6, 10, or 14 deg was
blanked in the 20-deg test stimulus in Experiment 2. The results showed that stimulus size larger than
6 deg was necessary to detect disparity modulation along the horizontal direction, whereas to detect
vertical modulation much smaller stimulus size was enough. Further analysis indicated that the
cooperative interaction between the central and peripheral visual field in stereopsis was well explained
by probability summation of outputs from insensitive local disparity detectors.
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Fig. 1 Random dot stereogram illustrating an example of test
stimulus used in (A) the vertical modulation condition and (B)
the horizontal modulation condition in Exp. 1.
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Fig. 2 Probability of (i) correct response, (ii) opposite re-
sponse, (iii) flat response, (iv) not fused response, and (v)
false match response for observer SS.
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Fig. 3 Probability of (i) correct response, (ii) opposite
response, and (iii) flat response for four observers (s=0.25
deg, vertical modulation condition).
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Fig. 4 Effects of stimulus size s on the probability of detection.
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Fig. 5 Random dot stereogram illustrating an example of test
stimulus used in the horizontal modulation condition of Exp. 2.
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Fig. 6 Effects of gap size g on the probability of detection.
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Fig. 8 (A) Probability to detect horizontal depth modulation
for the central stimulus (Exp. 1). (B) That for the peripheral
stimulus (Exp. 2). (C) Probability of depth detection pre-
dicted by the probability summation model. N=4.
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