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The effect of viewing position on
the perceived layout of space

RICHARD C. TOYE
University of Illinois at Chicago, Chicago, Illinois

Eight observers judged the location of 13 objects in an open field by drawing a map of the scene,
estimating absolute distances between objects, and rank ordering subsets of distances. Half the
observers made judgments twice from the same position while the rest moved 90° around the
scene before making the second set of judgments. Scaled judgments showed a strong visible similar
ity to the actual spatial layout of the scene. Observer judgments changed significantly as a func
tion of observer position. A portion of this effect was due to a perceptual shortening of radial
distances. These results were taken to support the classical psychophysical model of space per
ception rather than a strong ecological model and to emphasize the importance of the subjective
element of visual space perception.

Visual space perception has been described in two major
theoretical frameworks, the classical Helmholtzian psy
chophysics and Gibsonian ecological psychophysics
(Haber, 1980). In spite of a lack of consistent evidence
supporting either model, both are widely accepted. The
present study attempted to provide a test between the two.

The classical approach to space perception reduces
visual space to a Euclidean coordinate system (Haber,
1984). Space is defined in terms of its height, breadth,
and depth. The physical properties of the retina are used
to argue that height and breadth are retinotopic transla
tions of optical stimulation, whereas depth is captured
through more complex mechanisms (Held, Leibowitz, &
Teuber, 1978; Hochberg, 1978). The psychophysical
functions ofestimation of breadth and depth differ (Marks,
1974), supporting this contention. Depth information is
provided by hard-wired mechanisms such as stereopsis
and convergence (Gogel & Tietz, 1979; Gulick &
Lawson, 1976) and local cues such as motion parallax,
overlap, and perspective (Farber & McConkie, 1979;
E. J. Gibson, J. J. Gibson, Smith, & Flock, 1959; Good
son, Snider, & Swearingen, 1980). The unconscious in
ference of depth through these cues is the basis of the clas
sical explanation of space perception.

Classical psychophysics defines space perception in a
static fashion. The breadth of a scene, the frontoparallel
plane, and the depth, the radial axis parallel to the line
of sight and perpendicular to the breadth, are redefined
with each motion of the observer's head. Spatial calcula
tions are, theoretically, integrated across successive
glimpses of a visual array to derive a description of spa
tial layout.
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The static nature of this approach has been criticized
(Haber, 1984). There is some evidence that visual integra
tion of static glimpses does not occur (Irwin, Yantis, &
Jonides, 1983). Empirical support for the cues described
in the model is weak. Approximately half of the published
studies of the major inferential cue of motion parallax,
for example, report the cue to be ineffective in inducing
depth discrimination (Gogel & Tietz, 1979). When depth
effects are found, observers tend to be extremely vari
able (Ferris, 1972; E. J. Gibson et al., 1959; Gilinsky,
1951; Graham, Baker, Hecht, & Lloyd, 1948; Hell &
Freeman, 1977; Wheeler & Rock, 1982), or the cue is
found to provide only partial information about spatial ex
tent (Hagen & Teghtsoonian, 1981). The explanation for
these results is typically that the observer attends to and
integrates information from multiple cues that are differen
tially effective in different settings (Haber, 1980).

An alternative psychophysical description of spatial per
ception has been suggested by J. J. Gibson (1979) and
has been further developed by others (Michaels & Carello,
1981). In this environmental psychophysics, the observer
is afforded direct perceptual interaction with the scene of
which he is a part. Perceived spatial extent depends on
information provided through complex mechanisms which
may have no direct reference to an internal coordinate sys
tem (see, e.g., Runeson, 1977). These internal mechan
isms are presumed to be universal and invariant: They
exist and operate identically in all visual environments
with which the observer is familiar. The observer is
characterized as an essential component of the perceptual
process.

It may be argued, however, that the Gibsonian model
has failed to make a case for its position (Epstein & Park,
1964). Ecological investigators have focused their efforts
on describing a few "intelligent mechanisms." These
mechanisms are typically tested in a laboratory setting
using extrapolated stimuli that represent natural variables
schematically (J. J. Gibson & Carel, 1952; Runeson,

Copyright 1986 Psychonomic Society, Inc.
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RESULTS

Data Analysb
Calculation of perceiftd spatial layout. Data from

each of the six sets of judgments for each subject were

F, the nearest stake was 3 m (9.7 ft) away; at stake I, the nearest
stake was 4.3 m (14 ft) away. A map of the stimulus area is shown
in Figure 1. Two white metal chairs were placed on either side of
stake F and stake I, facing the midpoint of the stimulus array. Ob
servations were conducted on bright sunny days.

Procedure
Four observers made judgments simultaDeously. Two observers

were seated at stake F and two were seated at stake I. They were
required to remain seated at all times, but were allowed to move
their heads freely. The observers were led from the far side of the
array around the perimeter of the stimulus area to their viewing
positions. During the one rest period, die obIervers were led away
from the stimulus array and directly t.ck to the viewing position
without circling the stimulus array.

Each observer was given a peckageof response sheets and was
instructed not to share judgments wiIb odICII' obIervers. Three tasks
were done by each observer in a fixedorder. In the first task (rela
tive judgment), the observer iDdiQIed which two of three stakes
were farthest apart; all 286 pouible leta of 3 stakes drawn from
the total of 13 were judged in a I'IIIlIQIp orderthat was the same
for each observer. In thesccoDd 1IIIlt (ebiolute judgment), theob
server judged in feet the distaDl:e~ aU 72 possible pairs of
the 13 stakes, in a randomorderthatwatbe same for all observers;
accuracy of absolute judgments walUelled. In the third task (map
drawing), each observer drewalllliP'offlellCeDe on a 2o-cm (8-in.)
square sheet of paper; thelocaDoD ofoae aural stake waspreprinted
on the map response form to 1eI'W .... anchor.

Each observer made all tine..of~ntstwice. Observers
in the control group~both~ from the same viewing
position, two seated at I P aDd.two seated at location I. Ob
servers in the experimental·~ COIbpleted the two sets of judg
ments from two differentviewiDI poIidons, locations F andI. Two
observers in this group stutid _1oaItioD F and moved to I, and
two started at I and moved ~iP. Tho two leta of three judgments
took about 2 h each. There....45-min rest period between sets.
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Figure 1. Map of stimulus area.
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Stimuli
Observers judged the distances between 13 white metal stakes

which were placed in a flat grassy field in an approximately 21-m(7D
ft)-diam circular stimulus area. The field was approximately four
times the size of the stimulus area and was bounded by tall build
ings. Each stake was approximately 1.5 m (5 ft) in height and
3.8 em (1.5 in.) in diameter. Each was topped with a 23-em (9-in.)
triangular sign bearing a unique letter from A to M. Stakes were
placed in a uniform random fashion, with the exception of two stakes
which were placed on two adjacent edges of the stimulus space,
perpendicular with respect to each other and the center of the ar
ray. Distances between the stakes ranged from 61 em (2 ft) to 21 m
(70 ft) with a mean distance of 11.4 m (37.5 ft) and a standard devi
ation of4.8 m (15.7 ft). The range of interobject distances was ap
proximately normally distributed. When the observer was at stake

Subjects
Eight male graduate students with no previous psychophysical

experience participated as observers. They were screened for binocu
lar visual normality. The observers were assigned randomly to a
control (no shift) group or an experimental (position shift) group.

1977). As a result of this isolation of cues, Gibsonian
mechanisms such as motion perspective increasingly
resemble the classical cues.

There is a need to examine visual space perception in
a manner that provides an opportunity for both classical
and environmental mechanisms to operate and allows the
predictive value of the two models to be compared. Such
a stimulus situation has been used in the study of visual
memory (Kosslyn, Pick, & Fariello, 1974), with ob
servers being provided with a natural visual array and later
being asked to recall the distances between objects in the
array. Multidimensional scaling (MDS) was used to con
struct a model of the observers' cognitive maps of the ar
ray, and the effect of environmental variables on visual
memory was inferred through distortions in the scaled
maps. Although MDS typically is used to capture rela
tions among such constructs as affect or memory, it may
be useful in measuring direct visual perception as well
(Marks, 1974). A recent application of multidimensional
methodology in a natural visual array compared four
geometries used to describe spatial perception (Wagner,
1985).

The nature of the visual information described by the
two major theories of spatial perception suggests a way
of discriminating between the two using such a natural
visual array and MOS. Data from classical investigations
depict space perception as a system in which depth and
the dimensions of height and breadth are calculated differ
ently. As a viewer at one point on the periphery of a scene
moves 90° around the scene, the planes defined as depth
and breadth are interchanged, and should be reported as
being perceived differently, since, according to traditional
findings, the involved psychophysical mechanisms differ.
The ecological model, on the other hand, relies on invari
ant affordances common to all scenes (J. J. Gibson, 1979).
These invariants should provide adequate ecological in
formation from all perspectives with no predictable al
teration with change in viewing position.

METHOD
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Table 1
Results of Four Statistical Investigations of the
Characteristics of the Comparison Measure D

particular set of judgments being scaled and centers the
array on the mean of the distribution. Procrustean rota
tion against the scaled actual layout centers the mean of
the subjective layout on the actual layout and adjusts the
coordinate units to a similar standard deviation. These
operations limit the scale over which D is calculated, and
limit the values that D may obtain.

To determine some estimate of the range of D under
these conditions, four Monte Carlo estimation procedures
were done. A number was generated randomly from the
standard normal distribution and was added to the coor
dinates of one point of the scaled actual layout in the first
study. Each stimulus point was altered in this fashion 13
times for a total of 169 variations on the actual layout.
The second study altered the position of each of the 13
points of the array simultaneously by adding a random
normal variate to each coordinate. One hundred altered
arrays were calculated. The third study added a second
random element to each coordinate of the already trans
formed cases produced for the second study. The fourth
procedure used 100 sets of 13 points generated from a
random uniform distribution with no reference to the origi
nal stimulus array at all. For each procedure, the result
ing layouts were standardized along X and Y axes with
respect to the origin and standard deviation of the stimu
lus array to approximate the translation and dilation ef
fects of the Procrustean rotation used with observer judg
ments. No attempt was made to rotate or dilate the arrays
to a best fit. D values were calculated for each generated
array using the original scaled actual layout as a template.

The results of these four statistical investigations are
presented in Table 1. Alteration of a single point of the
array resulted in an average D value of0.178 with a mini
mum value of0.015 and a maximum value of0.452. More
extensive alteration yielded average D values of 0.846 and
0.969 in the first- and second-order transformations in
volving all stimuluspoints, with maximum values of 1.226
and 1.390, respectively. The randomly generated distri
butions produced D values between 0.798 and 1.759. The
standard deviation of the D statistic with N= 100 remained
relatively stable across procedures.

The average absolute discrepancy measure, D, is
preferred to the correlation coefficient reported by Koss
lyn et al. (1974) for several reasons. The meaning of a

entered into nonmetric multidimensional scaling analyses
(Young & Lewyckyj, 1980), following a procedure used
by Kosslyn et al. (1974) to examine the structure of spa
tial representation in memory. Responses from each mea
sure were organized into separate dissimilarity matrices
for each observer, with the number in any given cell of
the matrix representing the judged distance of one stake
from another.

For relative distance judgments, cell entries were the
number of times an interobject distance was endorsed as
being the largest in a comparison of three stakes: the num
bers represent a rank-ordering of the 78 distances. Abso
lute distance judgments were entered directly into the dis
similarity matrices. For the maps, interobject distances
were measured directly on each map to the nearest mil
limeter and entered into matrices. Measurement of maps
was done by two independent scorers; in the case of a
discrepancy between the scorers, the interobject distance
in dispute was measured a third time. Each of the 8 ob
servers provided 2 matrices for each of the three mea
sures, for a total of 48 matrices. These were used as the
input data for the multidimensional scaling. Data were
treated as ordinal level scales, and a Euclidean distance
solution was approximated. One-dimensional, two
dimensional, and three-dimensional solutions were cal
culated for each matrix.

The matrix of actual interobject distances was entered
into the MDS routine to produce a set of coordinates that
were similar in scale to the coordinates calculated for ob
server judgments. This set of coordinates, which refers
to the actual stimulus positions in scaled form, will be
called the scaled actual layout. Procrustean rotation was
used to fit the scaled judgment spaces to the scaled actual
layout. Scaled coordinates were used in all layout com
parisons.

Accuracy and stability of subjective spatial layout.
An adaptation of a metric proposed by Kruskal (1964)
is used both to compare asubjective spatial layout to the
layout of the actual scene and to compare a subjective lay
out produced at one time to a second layout produced at
a second time. This measure serves as an index of ob
server accuracy in the first case and consistency in the
latter. It is the average absolute discrepancy between the
scaled actual position of the stimulus points and the scaled
observer estimates of each point:

D = E.,J[(X:-Xi )2 + (Y;-Yi )2] /k. (1)

where k is the number of stimulus points, (Xi, Y,)
represents the actual coordinates of the ith point, and (X:,
YD represents the coordinates of the estimate of the loca
tion of the ith point. The average across all 13 stimulus
points is used in this measure because the deviation of
anyone point is influenced by the total configuration.

When observer estimates are perfect, there is no dis
crepancy and D = O. The upper limit of D is more
difficult to specify. D is calculated using MDS-scaled
coordinates. The MDS program sets the scale of inter
object distances to reflect standard deviation units for the

Sample
Characteristics

Minimum
Maximum
Mean
Standard Deviation
Skewness
Kurtosis

One Point
Altered

N = 169

0.015
0.452
0.178
0.095
0.739
0.331

Procedure

All Points All Points
Altered Altered
(Once) (Twice)

N = 100 N = 100

0.547 0.694
1.226 1.390
0.846 0.%9
0.128 0.145
0.230 0.471
0.168 -0.008

Random
Uniform

Distribution
N = 100

0.798
1.759
1.291
0.150

-0.235
1.032
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multiple correlation coefficient in a situation in which the
similarity between data sets has been maximized is un
clear. Robustness of the correlation coefficient with a
small stimulus space is suspect. Furthermore, statistical
tests on the correlation coefficient rely on an assumption
of heteroscedasticity, which may not be met in this ex
perimental paradigm. The discrepancy measure has none
of these objections.

The effects of position change on perception are as
sessed by using the coordinates (Xi, YD and (X;', Y: ') in
Equation 1, where each set of coordinates represents the
observer's subjective judgments at different times. Per
fect consistency across time would yield D' = O. The
statistical characteristics of D' would be similar to those
described for D, since the calculation procedure is iden
tical. Multivariate analysis on this measure of consistency
was done to assess the effect of observer position on per
ception of the scene.

Comparison of horizontal and radial distance
perception. Thirty-five of the 78 distances between stakes
were chosen as a subset of interobject distances for use
in the analysis of the differences in perception of depth
and breadth (see Figure 2). Depth in the classical sense
is referred to as radial extent, and was defined as a dis
tance/direction that fell within 30° of line of sight.
Breadth, or horizontal extent, was defined as a dis
tance/direction that fell within 30° of the perpendicular
as measured from the observer's position and the mid
point of the distance in the array. The 35 distances chosen
were selected because they extended horizontally from one
viewing position and radially from the other. Distance AJ,
for example, is a horizontal distance when viewed from
point F and a radial distance when seen from location I.
Nineteen of the chosen distances extended horizontally

L
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Figure 2. Subsets of distances classified as horizontal when viewed
from one position and radial when viewed from the second position.

with respect to location I, and 16 were radial with respect
to location I and horizontal from location F. The radial
distance subset includes both egocentric and exocentric
radial distances. Although Gogel (1977) points out that
egocentricity may affect distance judgments, the present
study did not investigate this factor because of its limited
stimulus domain.

Subjective response to the horizontal and radial distance
orientations was examined in an analysis of covariance.
The difference between each observer's actual distance
estimate, rank ordering, or map drawing in the first and
second judgment set for each distance was the dependent
measure. The observers who did not move betweenjudg
ments (no-shift condition) saw each of the 35 distances
in the same orientation both times: their score is the sim
ple difference between judgments. Observers who did
move (position-shift condition) saw each distance in both
horizontal and radial orientations: their score for each dis
tance is the judgment of the distance when radial minus
judgment of the distance when horizontal. The magnitude
of the actual distance was included as a covariate to con
trol for the effect of stimulus magnitude on judgment
error.

Calculation of Perceived Spatial Layouts
Goodness-of-fit measures were used to determine the

number of dimensions needed for an adequate represen
tation of perceived space through multidimensional scal
ing. MDS yields a measure of the proportion of variance
of the subjective estimates explained. Since map data were
gathered from two-dimensional response formats, and
were scaled primarily to obtain convenient coordinate
spaces, the two-dimensional solutions achieved J(l = 1.0.
The R2values for the two-dimensional solutions using the
other two measures ranged between 0.87 and 0.99.
Kruskal (1964) classifies values in this range as "excel
lent" fits. These solutions show remarkable internal con
sistency.

MDS also yields a comparison of the solution space with
the input data set. To detect any nonlinearities imposed
on the data by the scaling, and to detect any points that
were difficult for the program to fit, a plot of one against
the other was considered. Systematic nonlinearities are
seen as a regular pattern of a deviation from a straight
line in this diagram, whereas points difficult to fit are seen
as outliers. Examination of these plots revealed no such
systematic deviations or discrepant points. The functions
were observed to pass through the origin.

The 48 two-dimensional solution spaces were rotated
and scaled to best fit with a coordinate map of the stimu
lus space using Procrustean factor rotation (Stenson,
1984). This step allowed direct visual comparison of ob
tained coordinate spaces. The coordinate spaces obtained
are analogous to best-fit curves for unidimensional data.

Goodness of Fit of Subjective Judgments
to Actual Spatial Layout

The accuracy statistic, D, was calculated as described
in Equation 1 for each of the 48 solution spaces. Low
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Table 2
Difference Between Scaled Subjective and Scaled Actual Layouts

for Each Observer in Each Viewing Condition
Across Each Measure

Absolute Distance Relative Distance
Viewing Judgment Judgment Map Drawing
position* Time 1 Time 2 Time 1 Time 2 Time 1 Time 2

FII .30 .22 .22 .22 .41 .34
.21 .14 .25 .22 .16 .26

IIF .34 .28 .17 .18 .28 .24
.29 .23 .39 .28 .46 .46

FIF .34 .21 .22 .23 .31 .34
.27 .27 .20 .25 .21 .28

III .22 .22 .20 .17 .36 .43
.21 .15 .20 .20 .32 .22

Note-Each number represents the average absolute deviation of the
subjectivefrom the actual layout as described in Equation 1 in the text.
*Position during first replicationlposition during second replication.

available to the individual for accurate judgments to be
made about spatial position.

Although it is tempting to speculate about the displace
ments of individual points in each scaled layout, as Koss
lyn et al. (1974) did, the procedure involved in obtaining
judgments and scaling them precludes accurate determi
nation of the causes of displacement. This is best under
stood through a detailed example with reference to
Figure 4. The position of point B is determined most
directly by estimates of the 12 distances BA, BC, BD,
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Figure 3. Comparison of actual layout to subjective data with
D = 0.170 (viewing position F).

~
F

o Actual Layout
* Subjective Layout

Figure 4. Comparison of actual layout to subjective data with
D = 0.343 (viewing position I),

values represent greater accuracy than high values. The
values of D obtained from all 8 observers across both
replications ranged from 0.138 to 0.339 for absolute dis
tance judgments, from 0.170 to 0.387 for relative distance
judgments, and from 0.159 to 0.460 for map drawings
(Table 2).

Figure 3 shows a coordinate space with D = 0.170
overlaid on the scaled actual layout. Figure 4 shows a
poorly fit space (D = 0.343). These figures provide a
visual representation of the meaning of D. The visual fit
of the judgment spaces to the scaled actual layout is quite
good, and the range of D values is well within that
described in the Monte Carlo study, which involved
minimal manipulation of the stimulus space, suggesting
that this range of D values represents a reasonable degree
of observer accuracy.

Repeated measures analysis of variance of the D values
evaluated the effects of group membership, initial view
ing position, replication, and measurement instrument on
global accuracy. The only significant effect was that the
three report measures differed in overall accuracy [F(2,8)
= 4.62, p < .05]. Mean D values for the absolute dis
tance, relative distance, and map measures were, respec
tively, 0.24, 0.22, and 0.32. Subsequent t tests to examine
simple effects showed that responding was less accurate
on the map measure than on either the relative distance
judgment measure [t(6) = 3.53, p < .01] or the abso
lute judgment measure [t(6) = 2.4, p < .05]. The abso
lute and relative distance measures did not differ signifi
cantly from each other. Observers showed no differences
in accuracy across replications [F(1,4) = 2.21, P > .05].
All other factors and interactions in the model were also
nonsignificant, with F < 1.0.

Samples of scaled layouts from each measure are shown
in Figure 5. These layouts, calculated from simple judg
ments about each distance in the scene observed, show
a good general correspondence to the actual stimulus ar
ray. The fact that the entire array can be reconstructed
in this fashion from these judgments is evidence that in
this setting sufficient information about spatial layout is
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Figure 5. Examples of scaled representations of actual spatial layout and best-fit multidimensional spaces
for eachmeasure.

BE, BF, BG, BH, BI, BJ, BK, BL, and BM. Each of
the other endpoints of these distances (points A, C through
M) is determined in turn by another subset of 12 distances.
In sum, the position of point B depends on all 78 esti
mates of distance. Although the apparent foreshortening
of the position of point B viewed from point F might be
interpreted as foreshortening of radial distances BO, BE,
and BF, it might also be due to overestimation of dis
tances OF, LF, and JF. Other possible explanations ex
ist. The methodology used to collect the data, which al
lowed all points in the array to vary, precludes discussion
of the direction of displacement of individual points in
the scaled layouts.

Effects of Observer Position
The presence of systematic subjective distortion of the

scene was investigated through a comparison of relative
consistency across the two sets of judgments for the two
groups of observers. If such distortion exists, observers
who moved between judgment sets would be expected to

show less consistency between judgments than observers
who did not move, since the direction of distortion rela
tive to the absolute coordinates of the scene would change
as observer position changed. Obtained D' values are
listed in Table 3.

The mean D' values in Table 4 serve to describe the
effects of observer position relative to the scene on per
ception of the layout of that scene. Data from observers
who did not move are in the first row. Those who made
judgments at two different positions are shown in the bot
tom row. As in the calculation ofD, low scores indicate
greater agreement than high scores. The agreement across
replication for the two groups was analyzed in a multivari
ate analysis of variance with data from all three measures
entered into the model.

Wilk's lambda for the difference in viewing positions
was significant at the .05 level [F(3,4) = 8.23]. Subse
quent ANOVAs proved this effect to be significant for
the absolute judgment data [M... = 0.23, M. = 0.36;
F(1,5) = 10.46, P < .05] and for the map-drawing data



Absolute Distance Relative Distance Map
Condition Judgments Judgments* Drawings

Table 5
Difference Between Subjective Distance Estimates

Across Replication for 35 Interobject Distances

No Position Shift -34.14 cm -0.08 1.94 mm
(-1.12 ft)

Position Shift -245.36 cm -0.91 -12.94 mm
(-8.05 ft)
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[M.. = 0.23, M, = 0.47; F(1,5) = 6.81, p < .05]. The
difference between viewing positions in the relative dis
tance judgment data was not significant [Mn , = 0.18, M,
= 0.26; F(1,5) = 4.26, p > .05]. All three effects were
in the expected direction, however, with observers who
changed position showing a worse fit between the two
replications than observers who stayed in the same view
ing position across replications.

Note-Calculation of the measure reported is described in the text.
*Position during first replication/position during second replication.

Table 4
Disagreement Between Replications as a Function of

Viewing Condition for Each of Three Measures

Table 3
Average Absolute Difference Between Subjective Judgments

at Two Different Times for Each Observer in
Each Viewing Condition Across Each Measure

Absolute Distance Relative Distance Map
Condition Judgments Judgments Drawings

No Position Shift 0.23 0.18 0.23
Position Shift 0.36 0.26 0.47

Note-Higher numbers indicate greater disagreement (N = 8).

DISCUSSION

Note-Each number represents a difference between judgments when
thedistance is horizontal and when it is radial for the position-shiftgroup.
Each number represents a difference between judgments made in repli
cations I and 2 for the no-position-shift group. *Rank order
difference.

lute, and relative judgment measures, respectively) were
significant beyond the .0001 level. Condition means are
presented in Table 5. Observers who changed position be
tween observations consistently estimated the stimulus dis
tances to be shorter when seen radially than when seen
horizontally. The average ratio of the radial:horizontal
absolute distance estimate was 0.85.

Observers are able to describe a scene with visibly good
accuracy when in a rich stimulus situation. The subjec
tive description of spatial layout, however, varies con
sistently with observer position within the scene. Prelimi
nary findings of subsequent studies suggest that these
results may be obtained even when observers have had
prior experience walking through the visual array (R. N.
Haber, personal communication, 1986). At least part of
this variation is due to differences in the way observers
perceive horizontal and radial distances. A similar find
ing with respect to distance orientation is reported by
Wagner (1985), who used a comparable stimulus setting.
Wagner found that distance compression increased as the
angle of the observed distance increased from the horizon
tal to the radial, to a maximum compression ofabout 50%.
Gogel (1977) has differentiated egocentric from exocen
tric radial distances, noting greater compression in the
egocentric distances. These results, in their varying degree
of specificity, emphasize the importance of the subjec
tive point of view in understanding visual space percep
tion. This is an issue that is particularly germane to at
tempts to relate visual experience to other constructs such
as visual memory (Kosslyn, Ball, & Reiser, 1978) and
to attempts to construct machines capable of simulating
human vision.

The distinction between horizontal and radial distance
perception is a common one in classical psychophysical
research, but seems inconsistent with ecological psy
chophysics. These data, then, support the classical model
of space perception. As Wagner (1985) comments,
however, the visual world approaches "veridical percep
tion as the quantity and quality of perceptual information
increases" (p. 493). The methods of classical psy
chophysics often involve drastic reduction of the percep-
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Comparison of Horizontal and
Radial Distance Perception

One of the consequences of changing viewing position
is that horizontal distances (perpendicular to the line of
sight) become radial (parallel to the line of sight). The
effect of this change was explored by examining the differ
ence in judgments of the lengths of particular distances
in the stimulus scene that were horizontal from one van
tage point and radial from the other (Figure 2).

Analyses of covariance of the difference between two
judgments of the same stimulus distance were done on
all three dependent measures. The observing condition
(no shift or position shift) was the variable of interest,
since the effect of interest occurs only in the position-shift
group. The absolute orientation of the stimulus distance
(radial from F or radial from I) was entered into the model
to control in some part for field effects. Absolute magni
tude of the stimulus distance was included as a covariate.
Simple differences between the judgments were used in
stead of ratios to preserve the linearity of the dependent
measure.

Analysis of each of the three dependent measures re
vealed a strong main effect of the position shift/no-shift
factor for all three dependent measures. The obtained
F(1,275) values (26.19,35.31, and 26.19 for map, abso-
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tual information available to the observer, leading perhaps
to variability or nongeneralizability of laboratory tests to
natural situations. The methods outlined in this paper pro
vide an alternative to classical laboratory study of visual
space perception which maximizes the observer's access
to visual information while providing the experimenter
with formidable statistical control of complex stimulus
events.
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