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The phenomenon of figure–ground organization in vi-
sual perception was first demonstrated and investigated 
in a classic monograph by Rubin (1915/1958). He began 
with the observation that simple displays containing two 
adjacent regions separated by a single luminance edge 
produce a strong tendency for observers to perceive one 
region as “figure” and the other as “ground.” Exactly what 
makes up the processes that underlie figure–ground or-
ganization remains elusive, however, because there are 
actually several perceptual components that accompany 
this phenomenal organization. One is shape: The figure 
is shaped by the contour, whereas the ground is not. Mea-
surable consequences of this “border ownership” aspect 
of figure–ground organization include better memory for 
the shape of the figure than for the shape of the ground 
(Davis, 1985; Rubin, 1915/1958), and faster and more ac-
curate shape judgments about the figure region than about 
the ground region (Baylis & Driver, 1995). A second as-
pect of figure–ground organization involves perceived 
depth across the edge: The figure appears closer than the 
ground. Some researchers have taken relative depth at the 
contour to be the primary, defining component of figure–
ground organization, especially in discussions of the 
physiological basis of figure–ground organization (e.g., 
Hupé et al., 1998; Lamme, 1995; von der Heydt, Zhou, & 

Friedman, 2000). A third aspect of figure–ground organi-
zation is a weak form of amodal completion: The ground 
is at least partly completed behind the figure, even though 
there is no direct sensory evidence of this unseen portion. 
Whereas the area of the figure ends at the contour, the area 
of the ground continues behind that contour and appears 
to be filled in by an extrapolation process.

Yet another aspect of figure–ground organization, per-
haps less well understood than the three just mentioned, 
is the role of attention. Although Rubin (1915/1958) did 
not mention attention explicitly, he did state that the figure 
seems to pervade consciousness more than the ground, 
which is consistent with some sort of attentional involve-
ment. More recently, several textbooks have alluded more 
directly to a relation between attention and figure–ground 
organization. For example, Matlin (1983) states that the 
figure is more dominant and brighter, aspects that are 
often attributed to attended regions or objects.1 Coren, 
Ward, and Enns (1999) describe figures as being “richer” 
than the ground and as being processed in more detail. 
Sternberg (1996) states that a figure is any object that is 
“highlighted” against an “unhighlighted” background, 
and that it is possible, but difficult, to attend to the ground. 
Indeed, many of the established differences between fig-
ure and ground are similar to those between attended and 
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unattended regions: The figure is remembered better, is 
processed more quickly, is more clearly defined, pervades 
consciousness, and so forth. This leads naturally to the 
question: What exactly is the relation between figure–
ground organization and attention?

One claim regarding this relationship is that attention, 
like surroundedness, symmetry, and convexity, is a factor 
that influences figural status.2 The claim is that attending 
to an otherwise ambiguous region makes it more likely to 
be seen as figure. Baylis and Driver (1995) tested this con-
jecture by measuring performance on an edge-matching 
task when attention was directed to one side or the other, 
either by presenting an arrow pointing to the cued side 
(the endogenous cuing condition) or by flashing a small 
bright cue just beyond the region where one side of the 
figure–ground display was to appear (the exogenous cuing 
condition). They found a figural advantage in their shape-
matching task for an endogenously cued side, but no such 
advantage for an exogenously cued region. A replication 
and extension by Vecera, Flevaris, and Filapek (2004) did 
find an advantage for the exogenously cued side, how-
ever, provided that the cue was presented inside the re-
gion in which the figure–ground display was to appear 
rather than just near it. At least in ambiguous displays, 
then, attention can be viewed as a factor that influences 
figure–ground assignment: The attended side is biased 
toward being seen as figure. Neuropsychological studies 
on patients with unilateral neglect reinforce this claim. 
Peterson, Gerhardstein, Mennemeier, and Rapcsak (1998) 
found that these patients, who experience difficulty at-
tending to one side of space, are less likely to perceive a 
region on their neglected side as figure.

A second possible relation between figure–ground or-
ganization and attention, and the concern of the present 
studies, is that classical figure–ground cues may draw at-
tention to the figural side of the contour, thereby produc-
ing more rapid and accurate processing of targets on the 
figural side. Previous research on the question of figure–
ground influences on target detection has produced some-
what confusing and counterintuitive results, however. In a 
series of often cited experiments, Gelb and Granit (1923) 
reported higher thresholds for detecting a low-contrast 
target on the figure than for one on the ground. It is worth 
examining Gelb and Granit’s experiment in detail, be-
cause the results have frequently been misrepresented as 
a “figural inferiority” effect (e.g., Koffka, 1935; Osgood, 
1953; Wong & Weisstein, 1982). First, the stimulus they 
used (a fan with four equal-sized “blades” on a larger sur-
round) included a geometrical confound: Each blade of 
the figural region was surrounded on all three sides by 
luminance contours, whereas each segment of the ground 
region between the blades was only surrounded on two 
sides by such contours. If nearby luminance contours tend 
to mask perception of the low-contrast target, detection 
should have been better in their ground condition than in 
their figure condition simply due to differential masking 
effects (Craik & Zangwill, 1939). Second, the participants 
(of which there were only 4) were shown some blocks of 
trials in which the low-contrast test light always appeared 
in the figural region and other blocks of trials in which it 

always appeared in the ground region. Therefore, the par-
ticipants may have rapidly learned the location in which 
the spot of light was to appear and focused their attention 
on that area, making an attentional interpretation of the 
results unlikely.

Later work by Wong and Weisstein (1982) provided ev-
idence suggesting that, contrary to Gelb and Granit’s (1923) 
claim, perception in the figural region has an advantage 
over perception in the ground region. In their experiment, 
an ambiguous face–vase stimulus with line (rather than 
luminance) contours was used. The stimulus could either 
be perceived as a vase or as two opposing faces in profile, 
depending on the figural assignment of the two contours. 
Observers performed better on a line-discrimination task 
when the line segment was in a region that they were cur-
rently perceiving as figure than when it was in a region 
they were currently perceiving as ground. This could not 
be explained by lower-level sensory factors (as in the Gelb 
& Granit, 1923, studies) because the stimulus was exactly 
the same in both conditions; the only difference was the 
side perceived as figure.

Wong and Weisstein (1982) interpreted their results as 
indicating that there is a perceptual advantage for process-
ing information in a figural region. They did not appear to 
consider whether attention might have been responsible 
for the differences they reported (although Peterson & 
Gibson, 1993, did). It remains entirely possible that, when 
participants perceived the vase as figure, for example, at-
tention was drawn to the vase and away from the faces, 
and that this shift in attention actually caused the percep-
tual advantage they reported. This could have happened 
in either of two ways. First, attention might have preceded 
figural assignment. That is, a region might have been the 
first attended to, similar to the effects of exogenous cues 
discussed above, causing it then to be perceived as figure. 
As a side effect of this attention, performance was en-
hanced in the region. Second, figural assignment might 
have occurred first, and attention might then have been 
drawn to the figural region, causing the perceptual advan-
tage. These two possibilities are not mutually exclusive. 
It certainly might be the case that, in an otherwise am-
biguous display, attention can cause a given region to be 
perceived as figure, and figural assignment can also draw 
attention to the same region, in a mutually facilitatory 
feedback loop.

The purpose of the present set of experiments was to 
examine more directly how cues to figure–ground organi-
zation relate to the allocation of attention. Specifically, do 
the same cues that cause one side of a contour to be per-
ceived as figure (meaningfulness, surroundedness, sym-
metry, etc.) also draw attention to that side? It is important 
to note that, whereas it may be the case that whatever is 
perceived as the figure is also attended, we do not claim 
that “attention is drawn to the figure.” The figure–ground 
distinction is a purely phenomenological one, and in the 
interests of maintaining an objective measure of what 
draws attention, we only make claims about the effects of 
the manipulated figural cues. Nevertheless, in the inter-
est of brevity, we will refer to one side as figure rather 
than “the region influenced by shape cues to be most often 
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perceived as figure.” As noted above, there are several sug-
gestive results regarding this relation in the literature, but 
none of them are definitive. Preliminary evidence from 
neurophysiology may also suggest a link between attention 
and figure–ground organization. When Sugihara, Qiu, and 
von der Heydt (2004) recorded from cells in area V2 of 
monkey cortex that responded to border ownership, they 
found stronger attentional modulation on the preferred 
border ownership side than on the nonpreferred side. Our 
primary goal in the present experiments was to determine 
whether well-established figural cues, such as shape fa-
miliarity (see, e.g., Peterson & Gibson, 1994), draw atten-
tion as measured by a well-established index of attention, 
such as reaction time (RT) in an attentional cuing paradigm 
(e.g., Jonides, 1981; Posner, Nissen, & Ogden, 1978).

The methods we used to study whether figural cues 
influence attention are derived from the spatial cuing 
paradigms developed by Posner (e.g., Posner, 1978, 1980; 
Posner et al., 1978) and Jonides (e.g., 1980, 1981, 1983). 
In these experiments, the benefit of attending to a region in 
space is measured by faster responses to targets presented 
in the attended region than in the nonattended region. 
Posner and colleagues (e.g., Posner et al., 1978) found that 
certain endogenous cues, such as a central arrow pointing 
to a target location, reduced RT to detect a target when 
it appeared in the cued location, but only if the cue was 
predictive of the target’s location. Jonides and colleagues 
(e.g., Jonides, 1981; Yantis & Jonides, 1984) found that 
certain exogenous cues, such as the sudden onset of an 
object, also reduced RT to detect the target, but they ap-
peared to draw attention automatically, even if they were 
not predictive of the target’s location.

In the present experiments, an analogy is drawn be-
tween the attentional effect of so-called “exogenous” or 
“pull” cues (e.g., brightening a bounded region) and the 
effect of figural cues (e.g., meaningfulness, convexity, 
size, and surroundedness). If such figural cues “pull” at-
tention to the figural side of the contour, then detection 
should be faster for a target presented on the figure than 
for one on the ground. The basic procedure common to all 
experiments reported here is that a figure–ground stimu-
lus appears and, after a variable delay, a target is presented 
in either the figure or the ground region. If figural cues in 
the stimulus draw attention to the figural side, superior 
speed and accuracy in detecting a target should be found 
when the target is located within the figural region rather 
than when it is located within the ground region.

EXPERIMENT 1 
Speed of Target Detection

One powerful cue to the assignment of figural status 
is meaningfulness. When other stimulus factors (such 
as size, color, symmetry, and orientation) are equated, 
a region that has the familiar shape of a known class of 
objects is more likely to be perceived as the figure (Peter-
son & Gibson, 1994; Peterson, Harvey, & Weidenbacher, 
1991). Rubin (1915/1958) mentioned that there were ef-
fects of previous experience on the perception of a figure, 
such that a region perceived as a figure in a prior viewing 

would be more likely to be perceived as a figure again. 
These memory effects are related to those of meaningful-
ness, because in order to be meaningful, a region must 
either have been seen before or be perceived as similar to 
something that has been seen before.

There is some evidence that the meaning of an object 
can act to automatically orient attention. For example, 
Christie and Klein (1995) have found better motion dis-
crimination for a meaningful word than for a nonword 
(presented simultaneously) when probed 100 msec after 
onset. Other work in the visual search literature indicates 
that detection time for faces can depend on such factors 
as emotional content (e.g., Hansen & Hansen, 1988) and 
racial characteristics of the participant and the target (e.g., 
Levin, 1996).

In order to maximize the chance that the stimulus would 
be familiar to participants in the experiment, we used faces 
in profile as the meaningful shapes in Experiment 1. Be-
cause humans are especially adept at distinguishing and 
identifying them (see Maurer, Le Grand, & Mondloch, 
2002, for a review), faces should be particularly effective 
in biasing contour assignment.

Method
Participants. The participants were 13 undergraduate students 

at the University of California, Berkeley, who received course credit 
as part of a requirement for a psychology course. All had normal or 
corrected-to-normal vision.

Equipment. All of the experiments except Experiment 4 were 
conducted on a Dell Dimension 8200 computer with a Dell M990 
monitor. Experiment 4 was conducted on a Dell Precision 370 com-
puter with a Dell LCD monitor. Stimuli were presented with the 
software program Presentation. Responses in all experiments except 
Experiment 4 were made by pressing mouse buttons. Responses in 
Experiment 4 were made by pressing buttons on a Cedrus RB-834 
button box.

Design. The stimuli were rectangles divided into two regions of 
equal area, one of which was always in the shape of a face in profile. 
The two colors used for the two regions were red and blue. Two dif-
ferent faces were used for the experiment, one in each block of trials. 
The stimuli were presented equally often upright, upside down, and 
left–right reversed.

The participants were given instructions on the experimental pro-
cedure and seated approximately 35 cm from the computer moni-
tor (although no chinrest was used to stabilize head position). The 
participant’s task in the experiment was to respond as quickly as 
possible when an “X” appeared on either side of the figure–ground 
display. The event structure of each trial is shown in Figure 1. After 
a fixation cross indicated where the participants were to keep their 
eyes fixated, a figure–ground display appeared, centered in the place 
where the fixation cross had been. The fixation cross was positioned 
so that it was along the line where the contour would later appear 
(that is, not within either of the regions). The figure–ground display 
always consisted of one red and one blue region. These regions were 
not equated for luminance; however, targets were equally likely to 
appear in a red or blue region in the figure or the ground. After a vari-
able stimulus onset asynchrony (SOA) of 0, 150, 250, or 500 msec, a 
neutral gray target in the shape of an “X” subtending approximately 
0.2º of visual angle appeared on the figure–ground display near the 
shaped contour. As shown in Figure 1, there were three distances 
from fixation at which the target could appear. These distances were 
at 3º, 5º, and 9º of visual angle from fixation. For each distance, 
there were four targets: one on the figural side and one on the ground 
side, both above and below fixation. The variability in the targets’ 
locations produced spatial uncertainty in the task, thus encouraging 
participants to attend broadly to the display.
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Trials were presented in two blocks. Within each block, the same 
face contour was used, with two repetitions of all possible permu-
tations of figure–ground condition (target on the figure/ground), 
orientation (upright/inverted), left–right reversal (left/right facing), 
color (red/blue), target locations (six locations, three above and three 
below fixation), and SOA (0/150/250/500 msec). These conditions 
were randomly presented within blocks.

After the experiment, the participants were shown a sheet of the 
16 stimuli they had seen during the experiment, including both in-
verted and upright faces. After being briefly instructed about the 
nature of the distinction between figure and ground, they were asked 
which side they saw as figure. The purpose of this test was to deter-
mine the extent to which the participants perceived the meaningful 
sides as figures, both when they were upright and when they were 
inverted.

Results and Discussion
Figure 2 plots mean RTs for target detection in the figure 

and ground conditions over different SOAs. An ANOVA 
with the factors of figure–ground condition, SOA, target 
distance, and orientation was performed on the data. RTs 
to targets in the figural regions were significantly faster 
than those to targets in the ground regions [F(1,12)  
26.25, p  .001]. This difference was fairly constant over 
SOA, as indicated by the lack of a reliable interaction be-
tween SOA and figure–ground condition [F(3,36)  1]. 
There was a main effect of SOA, such that participants 
were faster at detecting targets at longer SOAs [F(3,36)  
32.68, p  .001]. There was also an effect of target dis-
tance from fixation, such that responses were slower with 
increasing distance from fixation [F(2,24)  12.06, p 

.001], but this effect did not interact with figure–ground 
condition [F(2,24)  1.52, p  .05].

There was no interaction between figure–ground condi-
tion and orientation (F  1), suggesting that the familiar-
ity of the facial profile drew attention even when it was 
inverted. The postexperimental test was consistent with 
this result, because every participant reported that they 
perceived every face region as figure, whether it was up-
right or inverted. This fact is perhaps not surprising, given 
that every display contained a face at some orientation and 
that the same displays were seen repeatedly. It does con-
flict, however, with prior results showing reduced figural 
perception for familiar shapes when they are presented 
upside down (e.g., Peterson & Gibson, 1994). We will 
comment further on this issue in the General Discussion 
section after we have reported all of our results.

EXPERIMENT 2 
Accuracy of Target Discrimination

Experiment 1 showed powerful effects of the figural 
factor of familiar shape on RT in a task similar to the 
well-known attentional cuing paradigm. This is consis-
tent with the possibility that the visual system processes 
information from the figural region more quickly than in-
formation from the ground region. The next experiment 
was designed to determine whether the visual system also 
processes information from the figural region more ac-
curately than information from the ground region. In Ex-
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Figure–ground stimulus
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Figure 1. Sequence of events in Experiment 1. Target locations are indicated by the 
“X”s. Concentric circles, which were not present in the actual displays, are used to il-
lustrate that corresponding targets on the figure and ground were placed equidistant 
from fixation.
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periment 2, accuracy in discriminating between two pos-
sible targets (an “X” vs. a “Y”) was measured for briefly 
presented, masked targets that appeared in figural regions 
versus ground regions.

Another change from Experiment 1 was that on some 
trials, after the participants had completed the discrimina-
tion task, they were asked to indicate which side they had 
perceived as figure. This additional task served the pur-
pose of increasing the likelihood that the figure–ground 
status of the stimulus was relevant to the participants dur-
ing the experiment.

Method
Participants. Fifteen undergraduate students at UC Berkeley 

participated in this experiment. They received course credit as part 
of a requirement for a psychology course. All of the participants had 
normal or corrected-to-normal vision.

Design. The stimuli were the same as those in Experiment 1. 
Again, one region was blue and the other region was red. There were 
two differently shaped faces, one in each block of trials. The stimuli 
were presented both upright and inverted.

The event structure of each trial was as follows. First, a fixation 
cross appeared on a gray screen for 500 msec. Next, a figure–ground 
display appeared on the screen, centered on the location of the previ-
ously presented fixation cross. Following a variable SOA (0, 150, 
250, or 500 msec), a target appeared in either the meaningful or the 
nonmeaningful region. This target was either an “X” or a “Y,” with 
equal probability. The target stayed on the screen for 80 msec and 
was then replaced by a mask consisting of a pound sign (“#”).

Targets were equally likely to appear in any of six locations for 
each region (meaningful or not). The targets were located in the same 
spatial locations as in Experiment 1. The participants responded by 
indicating whether they thought an “X” or a “Y” had been presented. 
They made their choice by pressing either the left (“X”) or the right 
(“Y”) mouse button with their right hand.

To encourage participants to perceive the displays as figures 
against a ground (that is, with the central contour shaping one re-
gion and not the other, and one region being perceived of as in front), 
they were told that they would be seeing pictures in which one side 
was a figure and the other side was ground, and they were shown a 
picture of an ambiguous display to illustrate how it might be pos-
sible to see either side as a figure. They were then told that on some 
trials, they would see a question mark instead of a fixation cross at 
the beginning. When this happened, they were to make a second 
response after they had indicated whether they had seen an “X” or 

a “Y.” This second response was to indicate which side had looked 
like the figural region, and was made by pressing the mouse button 
(the same input device as for the first response) on the side that they 
remembered having perceived as the figure. After the experiment 
was completed, in order to verify that meaningfulness was an effec-
tive cue for figural status, we showed them all of the experimental 
displays on paper and asked them to indicate which side they per-
ceived as figural.

Before beginning the experimental trials, the participants had 10 
practice trials. When they responded that they understood the proce-
dure, the experimental trials began.

There were two blocks of trials, each of which consisted of 384 
trials (2 colors  2 up/down orientations  2 left/right orienta-
tions  12 target locations  2 repetitions). On 10% of these trials, 
the participants were asked to indicate their perception of figural 
status after the target discrimination response.

Results and Discussion
Figure 3 plots performance in the figure and ground 

regions with both the upright and inverted face stimuli 
in terms of average d , a measure of discriminability in 
signal detection theory (Green & Swets, 1966). Discrimi-
nation was reliably better on the figure side than on the 
ground side [F(1,14)  19.9, p  .001]. As expected, re-
sponses were less accurate with increasing distance from 
fixation [F(2,28)  30.42, p  .001], but this factor did 
not interact with figure–ground status [F(2,28)  1.58, 
p  .05]. However, a significant interaction did occur be-
tween orientation and meaningfulness [F(1,14)  10.66, 
p  .006], such that the figural advantage was larger and 
statistically significant when the displays were upright 
[t(14)  6.69, p  .0001], and smaller and not statisti-
cally significant when they were inverted [t(14)  1.78, 
p  .05]. This is the expected interaction between figure–
ground condition and orientation, consistent with previ-
ous findings that the familiar, meaningful region is more 
likely to be seen as figure when the display is upright than 
when it is inverted (e.g., Peterson & Gibson, 1994). Even 
so, it is surprising that this interaction appeared in the 
present experiment but not in Experiment 1. This result 
must be due either to differences in the task (i.e., detec-
tion in Experiment 1 vs. discrimination in Experiment 2) 
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Figure 2. Results from Experiment 1: Participants were faster 
when the target appeared on the meaningful side of the contour 
(figure) than on the nonmeaningful side (ground).
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Figure 3. Results from Experiment 2: Performance on the 
meaningful region (figure) was better than on the nonmeaningful 
region (ground) in a discrimination task. Participants were also 
better at detection in the upright versus the inverted figure, but 
not the ground.
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or to the instruction in Experiment 2 to report the fig-
ural side on a subset of trials (which was not included in 
Experiment 1), because those were the only differences 
between the two experiments.

Figure 4 plots the d  results for individual participants 
in ascending order of average d . The only participant who 
failed to show better discrimination performance on the 
figural side responded essentially at random, and the mag-
nitude of the figural advantage increased with overall ac-
curacy across participants.

As in Experiment 1, every participant indicated that 
they saw the meaningful side as figure for all stimuli in a 
postexperimental verification, including both the upright 
and inverted faces.

EXPERIMENT 3 
Target Distance From the Contour

In Experiments 1 and 2, all of the targets were located 
near the dividing contour. Previous pilot experiments had 
failed to show a figural advantage when the target was lo-
cated near the center of the figural region, however. There 
were other differences between these experiments that 
made it difficult to determine whether distance from the 
contour per se was the important variable. We therefore 
designed a within-subjects study to determine how far the 
figural advantage spreads into the figure from the con-
tour. Theoretically, there are reasons both to believe that it 
should extend throughout the entire region and to believe 
that it might be strongest near the contour and diminish 
toward the interior.

Classically, figural status is conceived as a property of 
regions: One region is designated as figure and the other as 
ground. Indeed, many of the well-known figural factors—
including surroundedness, size, and symmetry—are prop-
erties of entire bounded regions rather than properties of 
local unbounded regions around edge segments. On this 
basis, one might reasonably expect the figural advantage 
to pervade the entire figural region. This logic is heav-
ily based on the standard bipartite displays that dominate 
the figure–ground literature, however. In complex natural 
scenes, few objects are visible in their entirety against a 

farther background, because the boundaries of most vis-
ible objects are occluded along some portions and visible 
along others. This means that figure–ground organization 
in natural scenes is unlikely to be a truly regional property, 
but rather one that is localized near the edge itself. Such 
considerations lead to the alternate view that the figural 
advantage should occur primarily along the shared con-
tour where the edge is assigned to that side. Consistent 
with this view, recent theories of figure–ground segrega-
tion posit a competition between figure and ground that 
occurs across the contour separating them (e.g., Peterson, 
1999; Vecera & O’Reilly, 1998), and it is possible that 
such competitive inhibition decreases with distance from 
the relevant contour(s). The purpose of the present experi-
ment is therefore to determine the effect of target distance 
from the contour on speed of target detection.

Another change that was introduced in this experiment 
was the use of a wider set of familiar stimuli. To ensure 
that the effects found in Experiments 1 and 2 were not re-
stricted to face-shaped contours, we used a more inclusive 
set of meaningful shapes. We chose 10 displays from the 
OMEFA set for which Peterson and her colleagues have 
derived an index of meaningfulness (Peterson, de Gelder, 
Rapcsak, Gerhardstein, & Bachoud-Lévi, 2000; Peterson 
et al., 1998). One member of the set was a face in profile, 
but others included a sea horse, a wine glass, a fir tree, a 
guitar, and other familiar objects (for the complete set of 
OMEFA stimuli, the reader is referred to www.u.arizona 
.edu/~mapeters/).

Method
Participants. Nineteen undergraduate students at UC Berkeley 

participated in this experiment. They received course credit as 
part of a requirement for a psychology course. All had normal or 
 corrected-to-normal vision.

Design. We selected 10 figure–ground stimuli from Peterson 
et al.’s (1998) OMEFA set, because they have already been proven 
to affect figure assignment and because their relative strengths in 
producing effects on figural assignment have already been measured 
by Peterson et al. (1998). Each shape could be either upright or in-
verted, each region could be either blue or red (the same colors as 
the stimuli in the previous experiments), and the meaningful region 
could be either on the left or on the right.

Targets were placed at varying distances from the dividing con-
tour along the circumference of a virtual circle. For each stimulus, 
all of the targets were the same distance away from fixation, al-
though the distance varied from stimulus to stimulus. There were six 
target locations presented below and six target locations presented 
above fixation. Among these, three targets were in the figure side 
and three targets in the ground side. These three targets were 0.6º, 
1.2º, and 2.4º of visual angle from the dividing contour.

SOAs were randomized between 0 and 1,000 msec, in 100-msec 
intervals; otherwise, event structure was the same as in Experiment 1. 
The participants were again instructed to press the left mouse button 
as soon as they saw an “X” appear on the stimulus.

In order to ensure that the shapes were indeed perceived as mean-
ingful, after the experiment, we showed the participants all of the 
experimental stimuli and asked two questions: “Which side did you 
see as figure?” and “What does that side look like, if anything?”

Results and Discussion
The percentage of participants who correctly named each 

stimulus in the postexperimental test correlated well with 
Peterson’s (1998) “denotivity” index for individual items 
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Figure 4. Individual performance in Experiment 2, plotted in 
ascending order of average d . Performance was better on the 
meaningful figure than on the nonmeaningful ground for partici-
pants who were able to make the discrimination above d   1.0.
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(r  .84). Most of the participants correctly identified most 
of the stimuli, except for one with the shape of a wrench.

Figure 5 plots the results for figure versus ground con-
ditions as a function of distance from the contour averaged 
over the 10 different displays. An ANOVA was conducted 
on the factors of SOA, figure–ground condition, orienta-
tion, and distance from the contour. Although there was 
a main effect of SOA, such that participants were faster 
at longer SOAs [F(10,180)  3.6, p  .001], it did not 
interact significantly with any of the other variables, and 
will not be considered further.

The primary finding of interest was a significant in-
teraction between figure–ground condition and distance 
from the contour [F(2,36)  3.73, p  .05]. The partic-
ipants were faster at detecting the target on the figural 
side when it was at the two locations closer to the contour 
[t(18)  1.8, 2.0 for the distances of 0.6º and 1.2º of visual 
angle from the contour, respectively; both ps  .05], but 
not when it was at the farthest (2.4º) distance from the 
contour. The apparent reversal at the farthest distance was 
not significant [t(18)  1].

In order to ensure that the effect was not driven entirely 
by the face stimulus, we did a further analysis with that 
stimulus removed. There was still an effect such that par-
ticipants were faster when the target appeared in the mean-
ingful region than when it appeared in the nonmeaningful 
region [t(18)  2.29, p  .05]. There also continued to be 
an interaction with distance, such that participants were 
faster in the figural region closer to the contour [F(2,36)  
3.65, p  .05].

As in Experiment 1, but unlike in Experiment 2, no in-
teraction between figure–ground condition and orienta-
tion was present [F(1,18)  1]. This fact indicates that 
the difference found between figure and ground did not 
change reliably when the stimuli were inverted.

EXPERIMENT 4 
Discrimination Using the OMEFA Stimulus Set

One difficulty with interpreting the preceding results 
is in disentangling the effects of the stimulus set (faces 

or the OMEFA set), a probe to test the perception of fig-
ural status, and the measure of attention used (detection 
or discrimination). Therefore, we ran a discrimination 
experiment, with methodology similar to Experiment 2, 
using the larger stimulus set of Experiment 3. To ensure 
that the inclusion of a probe inquiring about figural status 
was not causing an endogenous strategy of attending to 
the figural side, we purposely did not include a probe in 
this experiment.

Method
Participants. Sixteen undergraduate students at Wheaton Col-

lege, in Norton, Massachusetts, participated in this experiment in 
exchange for course credit for a psychology course. All had normal 
or corrected-to-normal vision.

Design. The set of meaningful stimuli was the same as in Experi-
ment 3. There were four potential target locations for each stimulus—
two on the meaningful side and two on the nonmeaningful side. Each 
target was 3.2º of visual angle away from fixation and 0.7º of visual 
angle away from the dividing contour.

The participants were secured in a chinrest and head stabilizer 
30 cm away from the computer monitor. As in Experiment 3, SOAs 
were randomized between 0 and 1,000 msec, in 100-msec intervals. 
The participants were instructed to press the left button if they saw 
an “X” or the right button if they saw a “Y” (both clearly labeled).

After 10 practice trials, there were 320 experimental trials, ran-
domly presented (2 colors  2 orientations  10 stimuli  4 tar-
gets  2 target identities). There were no probe trials asking partici-
pants to identify which side they perceived as figure.

After the experiment, the participants were again shown the full 
set of upright stimuli and asked which side they perceived as figure 
and what the identity of the object on that side was.

Results
Again, the percentage of participants who correctly 

named each stimulus in the postexperimental test was 
highly correlated with Peterson’s (1998) “denotivity” index 
(r  .84). Of the 16 participants, 1 was excluded from 
analysis for a failure to perform the task according to in-
structions (repeatedly pressing buttons before the stimu-
lus appeared on the screen). Three participants had overall 
discrimination at low levels (d   .50) and were excluded 
from further analysis.

Figure 6 shows discrimination for the figural and ground 
sides when they were upright and inverted. Consistent with 
the previous findings, there was a main effect such that 
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Figure 5. Results from Experiment 3: The advantage for the 
figural region was present only near the contour.

Experiment 4: Discrimination

0.6

0.8

1.0

1.2

1.4

1.6

Upright Inverted

Orientation

d

Figure
Ground
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participants were more accurate on the figural (mean-
ingful) side (average d   1.46) than on the ground 
(nonmeaningful) side (average d   1.20) [F(1,11)  
6.68, p  .01]. As in Experiment 2, the difference be-
tween discrimination accuracy on the figure and ground 
sides was slightly larger for the upright displays than for 
the inverted ones, but the interaction of orientation and 
figural status was not statistically reliable in the present 
data [F(1,11)  .77, p  .05].

EXPERIMENT 5 
Eye Movements

In all of the experiments reported thus far, the partici-
pants were instructed to keep their eyes fixated on the 
cross that appeared at the beginning of each trial, but no 
precautions were taken to eliminate eye movements, if 
they were actually made. No matter what instructions are 
given, participants might be unaware of their eye position 
and/or unable to stop their eyes from moving toward the 
figural region. If they actually moved their eyes toward 
the figural side, it would not be surprising that they were 
faster at detecting and/or more accurate at discriminating 
the target when it appeared on that side. Experiment 5 was 
undertaken to ensure that the figural effects observed were 
not due to eye movements. To do this, we directly moni-
tored eye position with a video camera, and discarded tri-
als in which eye movements occurred.

Method
Participants. Seven undergraduate students at UC Berkeley par-

ticipated in this experiment. They received course credit as part of a 
requirement for a psychology course. All had normal or corrected-
to-normal vision.

Design. The design of the experiment was the same as that of 
Experiment 1, with respect to the stimuli (faces), task, target lo-
cations, and SOAs. The only differences were that the participants 
were positioned with their chins in a chinrest to stabilize their head 
position and that they were told that their eye movements were being 
monitored. The importance of keeping their eyes fixated on the fixa-
tion cross was also emphasized more strongly.

The eye-monitoring apparatus consisted of a small video camera 
mounted next to the experimental monitor. The video camera (ap-

proximately 45 cm from the participants’ eyes) was connected to a 
separate black-and-white monitor that was viewed by the experi-
menter. The participant sat inside a small testing booth so that the 
experimenter and the participant had no direct visual contact with 
each other. In order to indicate eye movements, the experimenter 
had a box with two buttons, one for leftward eye movements and one 
for rightward eye movements. This button box was connected to the 
computer running the experiment, and buttonpresses were recorded 
concurrently with participants’ responses. The experimenter was 
alerted to the critical point in the trial by a sound played through 
headphones, which came on briefly at the onset of the fixation cross, 
and again at the participant’s response. If any movement of the eyes 
occurred during this interval, the experimenter indicated its direc-
tion by pressing the corresponding button.

The experimenters’ accuracy in detecting eye movements was as-
sessed via their performance during evaluation sessions, in which 
a participant made cued eye movements (or no eye movement) to a 
target at a particular location relative to fixation. Both experimenters 
were found to be essentially perfect in detecting all eye movements 
greater than 1.8º of visual angle.

Results and Discussion
The participants made eye movements on 3.2% of the 

trials, and the data from these trials were eliminated from 
all further analyses. The results of the experiment, includ-
ing only trials in which no eye movements were made, 
are graphed in Figure 7. An ANOVA was performed on 
the factors of orientation, figural status, and SOA. The re-
sults exactly mirrored those from Experiment 1 (see Fig-
ure 2), clearly demonstrating that the figural advantage 
in speed of detection does not depend on eye movements. 
There was a large main effect of figure–ground condi-
tion, such that participants were faster at detecting the tar-
get on the figural side than on the ground side [F(1,6)  
38.83, p  .001]. There was a main effect of SOA, such 
that participants were faster at longer SOAs [F(3,18)  
28.79, p .001]. There was no interaction between orien-
tation and figure [F(1,6)  1] or between SOA and figure 
[F(3,18)  1.61, p  .05].

GENERAL DISCUSSION

The results of the five experiments presented here are 
consistent with the hypothesis that figural cues in figure–
ground displays draw attention to the side that is biased to 
be perceived as figure. This is strong evidence of a close 
relation between attention and figure–ground organiza-
tion, in that the same cue of meaningfulness that strongly 
influences figural status also influences the allocation of 
attention along a contour in just the way one would expect 
if attention is drawn by figural cues to the figural region. 
We cannot tell from the present results whether the influ-
ence of this figural cue on attention is direct or whether 
it is mediated by the assignment of figural status per se. 
We can tell that this allocation of attention appears to be 
essentially automatic, however, because in all of these ex-
periments, the target was equally likely to be located in the 
figure or in the ground, and thus provided no task-related 
advantage for attending to the figure.

We expected the figural advantage to be diminished 
when the target was presented on inverted familiar shapes 
in comparison with upright ones, but this effect occurred 
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reliably only in Experiment 2, when participants explic-
itly reported which side they perceived as figure on some 
trials. We note that reductions in the likelihood that in-
verted familiar shapes are perceived as figure have been 
reported previously in explicit figure–ground tasks (e.g., 
Peterson & Gibson, 1994; Peterson et al., 1991). It may be 
that such inversion effects are more likely to occur when 
an explicit response to the figural side is required than 
when it is not, but the present experiments cannot resolve 
this issue with certainty, because they do not manipulate 
this factor in isolation. We also note that inversion effects 
are most likely to be obtained when participants see the 
same object only once and when the displays are presented 
only briefly and masked immediately. Given that our par-
ticipants viewed the objects for an extended time on each 
trial and did so many times during the course of the ex-
periment, it is perhaps less surprising that we did not find 
robust inversion effects.

Somewhat surprisingly, the attentional effects we found 
operated only near the dividing contour. In particular, Ex-
periment 3 showed that only targets within a short distance 
of the contour produced a figural RT advantage in detec-
tion. This finding suggests that figure–ground organiza-
tion may be better understood as influencing perceptual 
processing along the contour than as doing so throughout 
the entire region attached to that contour. For this reason, it 
would be inaccurate to summarize the present results as in-
dicating that people attend more to “the figure,” as though 
the effect were uniformly present for the entire region. At 
least to the extent that detection time and discrimination 
accuracy are valid indices of attentional deployment, our 
data imply that attention is concentrated along the inner 
edge of the figural side of the shared contour.

The attentional advantages we found are broadly con-
sistent with ecological considerations. Given that figural 
cues are correlated both with the closer side and with the 
side that is physically shaped by the shared contour, it 
makes sense that attention should be drawn to this side. 
All else being equal, closer objects are of more immediate 
evolutionary concern to a sighted organism than farther 
objects, because they are likely to be encountered sooner 
and are correspondingly more important in planning lo-
comotion, haptic exploration, and other motor activity. 
Given that attentional shifts precede and may well drive 
overt eye movements (e.g., Hoffman & Subramaniam, 
1995; Rizzolatti, Riggio, Dascola, & Umiltà, 1987), it is 
also reasonable to suppose that there would be evolution-
ary advantages to fixating closer objects than more distant 
background surfaces.

It is also true that perceptual predictions based on the 
shape of the shared contour are stronger and have greater 
validity for the properties of the closer surface (corre-
sponding to the figural region) than for those of the far-
ther surface (corresponding to the ground region). For 
example, if the shared contour is an extremal edge of an 
object that smoothly occludes itself along its curved sur-
face, certain patterns of shading, highlights, and texture 
are likely to be present on the closer side and not on the 
farther side (Ghose & Palmer, 2005). It is also true that the 
contour is more likely to share properties with texture on 

the figural side (e.g., motion and blur) than on the ground 
side, and that these similarities are likely to decrease with 
distance from the contour (Palmer & Brooks, 2004). Note 
that the latter ecological considerations provide plausible 
rationales for the distance effect that was obtained in Ex-
periment 3: The attentional advantage was stronger close 
to the shared contour and disappeared toward the interior 
of the figural region. The results we have found are thus 
broadly consistent with what might be expected from eco-
logical considerations of the evolutionary benefits that 
might accrue to an organism that is biased to attend to the 
closer, shaped side (i.e., the figural region) rather than the 
farther, unshaped side (i.e., the ground region).

Quite independently, Lazareva, Castro, Vecera, and 
Wasserman (2006) recently reported a related finding in 
pigeons. When pigeons must report the location of a tar-
get spot as being either on the figure or on the ground, 
by a discriminative pecking response, they learned the 
task more quickly and performed it more rapidly when 
the spot was on the figure than when it was on the ground. 
The figural advantage disappeared, however, if the pi-
geons simply had to respond as soon as they saw the spot, 
without having to report where it was located. The latter 
result shows that pigeons do not exhibit the same figural 
advantage that we predicted (and found) for human per-
formance, because the location of the target is entirely 
irrelevant in our tasks.

In a more limited theoretical framework, but one that 
can be tied explicitly to the results of the present experi-
ments, our findings can be related to the existing hypoth-
esis by Yantis and colleagues (Yantis & Hillstrom, 1994; 
Yantis & Jonides, 1984) that attention is drawn automati-
cally to the sudden onset of a new perceptual object. These 
researchers did not consider figural cues in their definition 
of what constitutes “a new perceptual object,” but such 
cues are clearly relevant to this issue. The process of deter-
mining whether a contour belongs to one region or another 
is about assigning it to the object (the figural side) rather 
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Figure 8. Figural status is always relative to a specific contour, as 
illustrated in this more complex display. Region 1 is always figure 
and Region 4 is always ground, whereas Regions 2 and 3 are figure 
or ground with respect to different parts of their contours.
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than to the adjacent space next to the object (the ground 
side; see Palmer, 1999, pp. 283–284). Since one region 
owns the contour, whereas the other region continues be-
hind it, only one region is “the object,” with respect to 
the contour. Thus, when a bipartite figure–ground display, 
such as those used in the present experiments, suddenly 
appears, only one new object actually appears—namely, 
the figure.3 The ground is not likely to be perceived as 
the appearance of another object, but rather as an unstruc-
tured space or surface that continues amodally behind the 
single perceived object. Presumably, an object-based form 
of attention would be responsible for this effect rather than 
a purely spatial form of attention, because the results of 
figure–ground organization concern the shapes of regions 
perceived as objects.4

It is important to understand that it is only locally with 
respect to a contour that a region is figure or ground. From 
this perspective, Rubin’s original discussions of figure–
ground perception, as well as the way it is discussed in many 
textbooks, are somewhat misleading. The real world does 
not generally consist of complete figures against mean-
ingless, shapeless grounds. Rather, it is often the case that 
there are many objects that occlude each other in complex 
ways. Figure 8 shows an example in which there are more 
objects in different depth planes than are seen in traditional 
bipartite displays. It makes more sense to determine the 
figural status of the local region with respect to a contour. 
For example, with respect to the contour bordering Re-
gion 1 and Region 2, Region 1 is the figure. However, with 
respect to the contour bordering Region 2 and Region 3, 
Region 2 is the figure. We do not claim that figure–ground 
relations are only about bordering contours, however. The 
results of figure–ground organization are relevant to the 
perceptual interpretation of two-dimensional regions in 
an image, rather than the one-dimensional borders around 
them, but it only makes sense to define a region as figural 
with respect to a given contour, and the present results sug-
gest that this fact is reflected in the restriction of the figural 
advantage to areas near the contour.5

The results of the present experiments warrant the con-
clusion that attention should be treated as an important as-
pect of the figure–ground phenomenon, along with depth, 
shape, and amodal completion. Not only do figural cues 
bias which side will be seen as closer and shaped, versus 
farther and completed, but they appear to automatically 
allocate attention to the area near the border on the fig-
ural side. Even so, there are several important issues that 
need to be resolved by further research. One is whether 
the attentional advantage we found in all four experiments 
with meaningful shapes will also be present for the classi-
cal “bottom-up” cues to figure–ground organization, such 
as surroundedness, size, symmetry, convexity, and lower 
region. We are currently examining this question in paral-
lel experiments using novel, meaningless contours.

Another important unresolved issue is whether the 
figural advantage we found is due to the direct influence 
of figural cues on attention or whether it is mediated by 
 figure–ground organization. Although these two possi-
bilities are difficult to tease apart, it may be possible to do 
so by asking participants to attend to the ground region on 

some trials and to the figural region on others. If the pro-
cessing advantages we measured are due purely to figural 
status, then it should not matter whether participants are 
attending to the figure or the ground side: The advantages 
should always accrue to the figural side and remain there. 
If it is due to attention, then the advantages noted here 
should eventually accrue to the ground side on trials in 
which participants are instructed to attend to the ground, 
but not on trials in which they are instructed to attend to 
the figure. We are also engaged in the process of answer-
ing this question.
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NOTES

1. The reader is referred to Prinzmetal, Nwachuku, Bodanski, Blumen-
feld, and Shimizu (1997) for a review of this claim and for experimental 
evidence indicating that attention does not, in fact, influence brightness 
or contrast perception.

2. This is different from the claim that intent influences what is figure. 
Rubin (1915/1958) noted that an otherwise ambiguous region might be 
perceived as a figure merely by willing it. However, this is different than 
spatial attention to a region. It is perfectly consistent to attend to a region 
while intending to perceive it as ground.

3. In an important sense, then, the allocation of attention is different 
than that found in experiments in which one meaningful object is given 
attentional priority over other objects distributed in a scene (Christie & 
Klein, 1995; Hansen & Hansen, 1988; Levin, 1996). 

4. Palmer and Rock (1994), in their theoretical framework of per-
ceptual organization, interpreted the output of figure–ground processes 
to be entry-level units in a region map of the image. These units are 
partitions of uniformly connected regions of a visual image, segregated 
according to figure–ground principles. With respect to their contours, 
each region would presumably have the aspects of figure–ground dis-
cussed above.

5. The basis of figure–ground cues and the result of figure–ground 
organization should not be confused with each other. Although the cues 
influencing figural assignment (see below) may be based primarily on 
properties of the region (e.g., surroundedness or size) or properties of 
the contour (e.g., meaningfulness or convexity), the resulting percept is 
always that of a figural region with respect to a given contour.

(Manuscript received June 30, 2005; 
revision accepted for publication August 7, 2006.)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


