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Scalar perceptions of distance for a
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Even in the absence of the usual cues to egocentric distance, a single visual object tends to be seen at an
“egocentric reference distance” as a combined result of a perceptual tendency and the residual oculomotor
cues. It has previously been shown that two objects, separated in binocular depth, tend to be seen with
the far object located near this reference distance and the near object displaced toward the observer. The
present research demonstrates that a similar perceptual positioning of a depth configuration will also
occur, if the depth interval is established through multiple monocular cues, rather than stereoscopically.

Scalar perceptions of egocentric distance are possible
even for a single object under reduced viewing condi-
tions in which the majority of cues to distance are
absent. The basis for such perceptions has been attrib-
uted to the tendency for an isolated object to appear at
a relatively near distance (about 2 m), independent of
the available cues. This phenomenon has been termed
the specific distance tendency (SDT) by Gogel (1969).
Although the SDT is conceptually independent of the
oculomotor cues to distance (i.e., the accommodation
and convergence of the eyes), some state of such
oculomotor cues will exist in any visual situation and
may modify the perceptual outcome. Gogel (1972) has
used the combined processes of SDT and oculomotor
cues as the basis for what he calls the “egocentric
reference distance” and as an explanation for the
occurrence of scalar perceptions of extent. A single
object presented under reduced viewing conditions,
therefore, would be expected to appear at approx-
imately this reference distance. The present research,
however, is directed to the question of how a configura-
tion of rwo objects, separated in depth, is perceptually
positioned with respect to this egocentric reference
distance.

This question has been investigated by Gogel (1972)
and by Mershon and Lembo (in press). In all of these
studies, the depth interval was produced with the
binocular disparity cue. Although the binocular cue has
a practical advantage in that it can provide a powerful
relational cue without involving strong direct cues to
egocentric distance, the exclusive use of that cue limits
the generality of the conclusions. Thus, the conclusion
from these studies that the farther object in a depth
configuration tends to be perceptually positioned near
the egocentric reference distance (defined as the average
of the median reported distances of the objects when
seen singly) and the nearer object is displaced inward
from that distance may be true only for depth intervals
established stereoscopically. Gogel (1972), however, has
suggested that any relationally determined depth interval
should result in the same perceptual positioning. The
only requirement for conducting a test of this prediction

is that the objects in the depth configuration not yield
significantly different reports of perceived distance when
seen alone (for separate groups of observers). If they
were seen at significantly different distances alone, it
would suggest the presence of strong direct cues to the
egocentric distances of the objects from the observer.
Hence, the individual presentation reports could not be
combined into an estimate of a single egocentric
reference distance.

Since any given monocular cue may not produce as
unambiguous a depth interval as binocular disparity, the
present experiment attempted to produce a clear
monocular depth separation through the simultaneous
use of several monocular cues. Thus, relative size,
relative accommodation, and movement parallax were all
available as cues to depth. In addition, the objects were
positioned at different heights in the visual field, in
order to take advantage of that possible factor (cf.
Gruber, King, & Link, 1963). These variations were
combined, in order to insure a clear depth separation
of the two objects in the configuration, despite the
probable introduction of some direct cues to egocentric
distance. The presence of such absolute cues was
expected to show up for the individual presentations of
the objects. If such unavoidable cues were a serious fac-
tor in determining the egocentric positions of the
objects, then a statistically significant difference in the
perceived distance of the single objects should occur.
If the distance reports for those presentations did not
differ significantly, then it would be possible to proceed
with the analysis for the two-object configuration.

METHOD

Apparatus

The stimuli consisted of two rectangular cut-outs positioned
at different distances in front of a uniformly luminous surface
(.21 mL). The rectangles were centered (one above the other)
in the observer’s median plane. The top edge of the higher
(“far”) rectangle was positioned at the observer’s eye level and
at a distance of 212.0 cm. The top edge of the lower (“‘near”)
rectangle was positioned 2.72 deg below eye level and at a
distance of 158.0 cm from the observer. The physical dimensions
of the two rectangles were such that the far rectangle was
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Table 1
Medians, Semi-Interquartile Ranges. and Geometrical Means

of Perceived Distance (D) for Single and Simultaneous
Presentations of the Two Monocular Rectangles

Simultaneous
Single Presentations Presentation
Near Far Near Far
Rectangle Average Rectangle
Mdn 137.2 304.8 221.0 91.4 182.9
Semi-IQR 121.9 2743 116.1 235.0
GM 154.8 237.4 196.1 95.1 192.6

Nore—All values are converted to centimeters.

1.38 deg wide x .88 deg high and the rear rectangle was 2.72 deg
x 1.70 deg high. Cardboard flaps allowed presentation of either
rectangle alone or both rectangles simultaneously. Care was
taken that nothing other than the rectangle(s) was visible to the
observer at any time during the experiment, with the remainder
of the visual field kept totally dark. Although only one light
source was used, each rectangle appeared at the distance of its
respective cut-out (cf. Lichten & Lurie, 1950).

All observations were made from inside a dark booth which
contained an adjustable chin rest. a communications system, and
a shutter for occluding all stimuli prior to the presentation.

Observers

The observers were 60 students from an introductory course
in psychology serving to fulfill course requirements. Each had a
visual acuity of at least 20/30 in his/her left eye (corrected if
necessary). All were naive as to the purpose of the experiment.

Procedure

The observers were divided randomly into three groups.
Twenty observers were presented the near rectangle alone.
Twenty observers were presented the far rectangle alone. Twenty
observers were presented both rectangles simultaneously. Presen-
tation of the three conditions was in randomly ordered blocks.

Each observer was screened for visual acuity before being
taken into the observation booth and given instructions about
the task. An eve patch was placed over the observer’s right eye.
One minute of dark adaptation then preceded the presentation.
During this delay, white noise was delivered to the observer’s
earphones. in order to mask extraneous noises from the
laboratory or hallway.

Monocular vision was used throughout. Observers were in-
structed that small rocking motions of the head might allow
clearer perceptions for their judgments. For observers shown a
single rectangle, the task was to report verbally (“in feet or
inches or in some combination of feet and inches”) the apparent
distance to the rectangle. For observers shown the two rectangles
simultaneously, the task was to indicate, first, whether or not
there was a perceived depth separation of the rectangles. and,
then. to report verbally the apparent distance of each of the
rectangles. The order of report for the two rectangles (in the
multiple-presentation condition) was counterbalanced across
observers. If an observer initially reported both rectangles to
appear at the same distance, that observer was replaced. (A total
of four observers bevond the indicated 20 failed to perceive a
depth interval and were rejected from the sample.) Each observer
served in only one condition and received only one presentation.

RESULTS AND DISCUSSION

The results of the experiment are shown in Table 1.
The original reports of perceived distance (D'), expressed
in feet and inches, have all been converted to centi-
meters. Since some of the distributions are skewed
and/or contain a few extreme values (cf. Mershon &
Lembo, in press. for a discussion of this problem with

the verbal report procedure). medians rather than arith-
metic means best represent these data. Geometrical
mean (GM) values, which are also less sensitive to skew,
have been presented for additional comparison. The
difference in perceived distance for the near rectangle
alone and the far rectangle alone, although somewhat
large, was not significant (Mann-Whitney U test.
U =159, p>.10). The average of these median values
from the single presentations of the rectangles can thus
be used as an estimate for the egocentric reference
distance. This value of 221.0 cm can then be applied to
the D’ reports for the simultaneous presentation. in
order to answer the original question about the position-
ing of a monocular configuration.

The median D' values obtained from the simultaneous
presentation of the rectangles were 91.4 and 182.9 cm
for the near and far rectangles, respectively. Each of
these values was less than the median perceived distance
of the corresponding rectangle in the single presentations
and also less than the egocentric reference distance.
Neither comparison of a rectangle alone with the same
rectangle in the simultaneous presentation was signif-
icant by the Mann-Whitney U test, although the com-
parison for the near rectangle approached significance
[U=142, z (corrected for ties) = 1.58, p (one-tailed) <
.06] . Comparison of the reports from the simultaneous
presentations with the estimated value of the egocentric
reference distance showed no significant displacement
for the far rectangle. The near rectangle was, however,
significantly forward from the egocentric reference dis-
tance (p = .02 by sign test).

Thus, it seems that a pair of luminous rectangles
separated by a monocular depth interval is positioned
in apparent distance such that the egocentric reference
distance is very close to. but farther from. the observer
than is the farther rectangle in the pair. The nearer rec-
tangle is displaced significantly toward the observer from
that reference distance. (It may be noted that the geo-
metrical mean data confirm this same pattern of results,
without quite as large a difference between the single
object presentations as the medians.) These results are
consistent with the general findings of both Gogel
(1972) and Mershon and Lembo (in press). They demon-
strate, in addition. that a depth interval need not be gen-
erated by the stereoscopic cue and viewing need not be
binocular in order for the phenomenon to occur.
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