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The geometry of perceived space (phenomenal geometry) is specified in terms of three basic 
factors: the perception of direction, the perception of.distance or depth, and the perception of the 
observer's own position or motion. The apparent spatial locations of stimulus points resulting 
from these three factors thereupon determine the derived perceptions of size, orientation, shape, 
and motion. Phenomenal geometry is expected to apply to both veridical and i l lusory perceptions. 
It is applied here to explain a number of representative illusions, including the illusory rotation 
of an inverted mask (Gregory, 1970), a trapezoidal window (Ames, 1952), and any single or mul­
tiple point stimuli in which errors in one or more of the three basic factors are present. It is con­
cluded from phenomenal geometry that the size-distance and motion-distance invariance 
hypotheses are special cases of the head motion paradigm, and that proposed explanations in 
terms of compensation, expectation,  or logical processes often are unnecessary for predicting 
responses to single or multiple stimuli involving head or stimulus motion. Two hypotheses are 
identified in applying phenomenal geometryJit is assumed that the perceptual localization of 
stimulus points determines the same derived perceptions, regardless of the source of perceptual 
information supporting the localizations. This assumption of cue equivalence or cue substitution 
provides considerable parsimony to the geometryiAlso, it is assumed that the perceptions speci­
fied by the geometry are internally consistent. Departures from this internal consistency, such 
as those which occur in the size-distance paradox, are considered to often reflect the intrusion 
of nonperceptual (cognitive) processes into the responses. Some theoretical implications of this 
analysis of phenomenal geometry are discussed. 

An observer, upon viewing a three-dimensional visual 
scene , acquires an internal spatial representation , which 
can then contribute to or determine responses to that 
scene. This internal representation , usually supported by 
sensory information, is an instance of phenomenal space. 
The geometrical description of this phenomenal space will 
be called phenomenal geometry. The purpose of this paper 
is to summarize and provide examples of a theory of 
phenomenal geometry, various portions of which have 
been described in previous articles (Gogel, 1 98 1  a, 1982 , 
1983; Gogel & DaSilva, l 987a, I 987b; Gogel & Tietz, 
1974) . Two hypotheses underlying the theory and some 
theoretical consequences of the theory will  be discussed. 
It will be shown that this theory can explain a number 
of representative illusions, obviating the need to describe 
these phenomena in other, usually more complex,  terms. 
The theory is expected to apply whether the observer 
and/or the stimulus is physically moving or physically sta­
tionary and whether the perceptions are accurate or are 
in error. 
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Examples of a partial phenomenal geometry are pro­
vided by hypotheses of invariance. These are equations 
that express the interrelation of several perceptions. For 
example , the size-distance invariance hypothesis and the 
shape-slant invariance hypothesis state that a given reti­
nal (proximal) stimulus specifies a ratio of two percep­
tions-perceived size and perceived distance in the one case 
and perceived shape and perceived slant in the 
other. Such equations contain terms for proximal stimuli 
(retinal size and retinal shape in the above examples), as 
well as perceptual terms . A complete phenomenal geom­
etry that would reflect all aspects of the phenomenal 
world , however, would involve only perceptual terms. 
Such a complete phenomenal geometry , if it is to be 
general , must be able to derive more complex perceptions 
from the perceptual variables postulated to be basic. The 
basic variables of the theory described here are ( I )  per­
ceived direction, (2) perceived distance or depth , and 
(3) the observer's awareness (perception) of his or her
own position or motion. This theory asserts that these
three basic perceptual variables together determine the
perceived positions of points in perceptual three­
dimensional space. Numbers of such points at different 
apparent spatial locations, or movement between these
different apparent locations , provide the derived percep­
tions of size, shape, orientation, and motion. It is useful
experimentally that each of the three bas ic  variables can
be manipulated independently of the others. For exam·
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