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—Alley Experiments in Stereoscopic Vision and
Considerations of the Size-Distance Invariance Hypothesis—
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Abstract

An explicit form of metric is introduced into the theory of non-Riemannian (and/or
Riemannian) visual space. The stereoscopic alley experiments are reported. The
results make it possible to analyze the data in the stereoscopic stimulation geometri-
cally as well as those of actual cases. From a standpoint of the relationship between
the apparent size and distance, our model is shown to be characterized by satisfying
the general form of the size-distance invariance hypothesis with n=1.5. This will be
supported by numerous experimental evidence under a reduced condition of observation
such as in a dark room, including stereoscopic vision. Furthermore, a straightforward
consideration is made with reference to Oyama’s analysis of causal relations of
perceived size and distance.
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Fig. 1 Schematic illustration of 10em o 10om o 10 .
the simplified stereoscope Subject A Subject B Subject C

as seen from above. The . ... . .
Fig. 2 Mean positions of the lights of visual

alleys in stereoscopic coordinates for
three subjects (A, B,C). Parallel and
distance alleys are designated by
triangles and squares, respectively.

stereoscopic lights are
depicted by open circle
(blue) and triangle (red);
the simulated light by a
fulled circle.
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Fig. 3 Parameters of a physical stimu-
lus (object C) used to estimate
apparent size and distance.
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Table 1. Summary of size and distance judgements under reduced condition of observation.

i Visual Angle
Source Method Obser\./a‘tlon Target _Visual Angle Exponent™’
Condition Shape Min. Max.
Ueno (1962)'® Transposition Monocular Disks 24’ 1°00° 1.573
(reduction tube)
Foley (1968)'" Magnitude Stereoscopic Small 300 2742 1.498
estimation Circles 1.497
Epstein & Llimdauer Magnitude Monocular Circles 17 303 1.62
(1969)™ estimation 13 4°35 1.63
Landauer & Epstein Monocular Disks 21 6°53 1.46
(1969)'
Oyama (1974)%% Stereoscopic Rectangle 1°30° 3703 1.56
1.48

%) “Exponent” refers to # involved in (1.1).
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