
CHAPTER 4 

Quasi-Perceptual Margins in 
Homogeneously Stimulated Fields* 
Gaetano Kanizsa (Translated by Walter Gerbino) 

Lines and Contours 

If one wants to describe the visual world as it 
appears at a given time, one can simply enumer
ate and describe the objects located in the per
ceptual space. This is certainly the most natural 
and spontaneous description that a naive ob
server could give. If one adopts a more critical 
or analytical attitude-without leaving the phe
nomenological domain-one could describe the 
very same visual world not as made of objects, 
but as constituted of a given number of different 
lines and variously colored surfaces. 

When we speak about surfaces, usually we 
refer to bounded regions of the visual field, to 
chromatically homogeneous areas adjacent to 
other homogeneous areas of a different color. A 
surface is differentiated from an adjacent one to 
the extent to which it possesses a contour. The 
presence of a contour is a basic condition for 
the segmentation of the visual field into ex
tended perceptual units. Therefore, the prob
lem of the phenomenal existence of segregated 
surfaces, although not coinciding with the prob
lem of the existence of its contours, is so con
nected with it that the former cannot be solved 
without also solving the latter. 

In fact, some observations by Rubin (1921), 
Galli and Hochheimer (1934), and Werner 
(1935) show that the shape of a surface, al
though not equivalent to the shape of its con
tours, can be considered a function of it. Phe-
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nomenally, a surface exists only in relation to 
its contour or edge. 

As a consequence, the study of contours has 
an important role in the solution of some central 
problems of visual perception, namely, the phe
nomenal genesis of chromatic surfaces, the seg
mentation and articulation of the visual world 
into stable and ordered perceptual units, and 
the formation of solid objects. 

We must distinguish contours, which corre
spond to borders separating two differently col
ored surfaces, from simple lines, which cross a 
homogeneously colored region. Geometrically, 
the latter too may be considered to be thin sur
faces bounded by two parallel borders. Phe
nomenally, however, they exist not as surfaces 
but as wires, in which the border character 
prevails over the surface character. Some
thing similar happens to a point that, although 
physically a surface, is perceived as unex
tended. 

When it is closed, a line segments the visual 
field and delimits a portion of it; hence, the vi
sual field becomes divided into an inner region 
and an outer region. In this case, it frequently 
happens that one loses the distinction between 
a true contour and an outline contour. A closed 
line is frequently perceived as the contour of 
the inner region, which consequently acquires 
not only a shape, but also a specific function 
(i.e., a figural character, with respect to the 
groundlike character of the outer region) and 
specific material properties (i.e., texture, 
brightness, and cohesiveness). 

If we analyze the stimulus conditions that 
give rise to the phenomenal appearance of ei
ther a contour or a line, we can ascertain that 
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the presence of some discontinuity or heteroge
neity is a necessary condition. 

Normally, phenomenal contours or lines cor
respond to abrupt, steplike variations in the dis
tribution of either intensity or spectral composi
tion of the light stimulating the retina (Bartley, 
1941; Kanizsa, 1954; Kardos, 1934; Koffka & 
Harrower, 1931; Liebmann, 1927; Mach, 1886; 
MacLeod, 1947). However, the phenomenol
ogy of vision reveals several situations that do 
not allow us to exhaust the problem of contour 
formation simply by this psychophysical state
ment. 

Virtual Lines 

First of all, it is well-known that very special 
kinds of lines exist-so-called "virtual lines "
that do not correspond to any stimulus discon
tinuity. 

The dots of Figure 4.1 are spontaneously 
grouped into two configurations with a well-de
fined shape. We perceive them in Figure 4.1a as 
connected by an open curved line, in Figure 
4.1 b as connected by a closed sequence of three 
straight segments. These virtual lines run from 
each dot to the other and cross homogeneously 
stimulated regions. Although we cannot say 
that we see them in the literal sense, they are 
phenomenally present and far more real than 
merely imagined or thought connections. 

This distinction is worth emphasizing. There 
is a substantial difference between virtual lines 
connecting a dot pattern and all lines thought as 
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geometrically possible interpolations. In order 
to realize this point, let us remember that we 
can think of many linear paths connecting dots 
of Figure 4.1a. They are possible only in an 
abstract sense, because they are far from pos
sessing the perceived requiredness and com
pellingness of the curved virtual line. 

The same fact is demonstrated, even more 
clearly, by an example by Hertz (1929). The 
seven stars of the Big Dipper shown in Figure 
4.2b can be mentally connected in many ways, 
for example as in Figure 4.2a; but the familiar 
solution depicted in Figure 4.2c is what coer
cively imposed itself over centuries upon peo
ple and astronomers of different countries, as 
well as upon the child that looks at the sky for 
the very first time. 

Analogously, four dots equally spaced on a 
hypothetical circumference are perceived as 
unified into a virtual square; it is possible to 
think of the circle circumscribing the square, 
but it is very hard to "see" it. If we regularly 
add other dots, as shown in Figure 4.3, a limit is 
reached where it becomes impossible to per
ceive a polygon, and a circular connection im
poses itself. After this limit, one can imagine a 
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polygonal straight connection, but not experi
ence it. 

If one actually draws the straight segments 
between the stars of the Big Dipper or between 
the dots located on the circumference, we 
merely enhance some connections that already 
exist, as Metzger (1936) properly noticed refer
ring to these figures. I will call virtual lines only 
those connections that are perceptually experi
enced. 

What factors generate these virtual lines, 
which may be considered as lying between 
really perceived and merely thought lines? 
They are the result of unification processes, 
which follow the general principles of figural 
grouping discovered by Wertheimer (1923) just 
by using dot patterns. It would be easy to show 
that they occur between some specific dots but 
not between others, because the former but not 
the latter instantiate those conditions of prox
imity, similarity, good continuation, and clo
sure that represent the organizational factors of 
our visual experience. 

Such an interpretation can be applied also to 
other instances of phenomenal doubling , which 
occurs whenever two phenomenal dimensions 
come to correspond to a single stimulus dimen
sion. The most common instance of phenome
nal doubling is figure/ground articulation, where 
the ground is psychologically present behind 
the figure, even in the absence of any modal 
property. For this reason, such a presence has 
been recently called amodal by Michotte 
(1954). 

However, more than the general phenome
non of figure/ground articulation, some particu
lar instances of it seem relevant to this re-
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search. Figure 4.4a (slightly modified from 
Koffka, 1935) can be perceived as a single 
rather irregular shape or, more easily, as two 
partially overlapping identical shapes. When 
the second outcome occurs, the inner black 
area appears to be divided by borders not corre
sponding to any stimulus discontinuity. 

The unifying forces produced by the uniform 
stimulation of the black area are counterbal
anced by the segregating forces generated by 
the tendency towards the formation of shapes 
that are "better" -i.e., more symmetrical and 
balanced-than the single homogeneous shape. 
The same occurs in Figure 4.4b. Unlike com
mon figure/ground situations, here one ob
serves something more than mere amodal con
tinuation of the background figure; i. e., one 
perceives the foreground figure as having a 
complete contour, even where there is no stim
ulus discontinuity. 

A similar situation is shown in Figure 4.5, one 
that I observed when studying the influence of 
marginal gradients on the mode-of-appearance 
of color (Kanizsa, 1954). Many subjects see a 
cross completing itself in front of the square. 
Hence, the central, physically homogeneous, 

FIGURE 4.5. 
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FIGURE 4.6. 

region is phenomenally segmented into five 
zones divided by a fuzzy border. 

As shown in Figure 4.6, the effect is greatly 
facilitated if past experience interacts with 
other organizing factors. Past experience is ac
tive also in Figure 4.7, in reference to which 
Brunswik (1935) coined the term empirical Ge
stalt. 

Segmentation of homogeneous fields and the 
phenomenal genesis of virtual borders are 
strongly favored by motion, which is one of the 
most effective factors structuring our percep
tual world (Musatti, 1937). Studying conditions 
for apparent rest, Metelli (1940), Praturlon 
(1947), and Bejor (1947) described several ex
amples where a homogeneous field, in transla
tory or rotary motion, is segmented into two 
regions. One region is perceived as still and the 
other moving, and they appear divided by a bor
der. For instance, when the whole pattern in 
Figure 4.8a is rotating, only the black bar form
ing the diameter is seen as moving, on a resting 
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ground made of a white circle and a black ring; 
in this way, the central part separates itself 
from the peripheral one. Analogously, when the 
whole black region depicted in Figure 4.8b 
slides horizontally behind the rectangular win
dow, one perceives as moving only a small ver
tical bar that disconnects itself from -the resting 
black/white ground. 

These borders described by Metelli (1940), 
which are purely due to the kinetic factor, are 
as compelling as those observed in the screen
effect (Michotte, 1950), in the tunnel-effect 
(Sampaio, 1943), and in the so-called Rosen
bach effect (Rosenbach, 1902), recently studied 
by Glynn (1954). 

Quasi-Perceptual Margins 

These phenomena seem to demonstrate the ex
istence of contours and lines which do not have, 
as normally occurs, a counterpart in a stimulus 
discontinuity. They arise as a consequence of 
translocal tensions in the visual field, and oc
cupy, as far as their phenomenal presence is 
concerned, an intermediate place between 
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merely imagined lines and those perceived as 
actually real. 

What about the existence of other instances 
between these two extremes? How could the 
degree of perceptual salience of virtual lines be 
increased? Can one create conditions where 
amodal presence becomes modal presence? In 
other words, when stimulation is completely 
homogeneous, can one find margins that ap
proximate, or even equate, the perceptual ef
fectiveness of a true physical contour? 

I will now present some stimulus configura
tions that seem to allow a positive answer to 
these questions. 

More than 50 years ago Schumann (1900), in 
a paper on visual perception, observed: "These 
margins do not emerge only when two differ
ently colored areas come into contact; under 
favorable conditions, they can emerge also in 
areas that are objectively colored in a totally 
homogeneous way" (p. 14). In order to support 
his statement, Schumann showed Figure 4.9 
and remarked that, at the center, one can see a 
white rectangle with margins that cross homo
geneously stimulated zones. He added: "Nev
ertheless, under favorable conditions I have 
been able to generate only straight and never 
curvilinear margins." 

Curiously enough, this phenomenon captured 
my attention for the first time when I, unaware 
of Schumann's work, observed Figure 4.lO, 
where a clear circular margin appears. Since 
then, I have found no particular difficulty in 
generating other compelling curvilinear mar
gins. 

In my opinion, the notably high degree of per
ceptuaI presence distinguishes these phenom
ena not only from merely thought margins but 
also from virtual lines. For instance, let us con-

FIGURE 4.9. 

FIGURE 4.10. 

sider Figure 4.11, where, according to a geo
metrical description, there are only three black 
sectors and three outline corners symmetrically 
located on a completely uniform white ground. 
However, all observers clearly see a white tri
angle upon an outline triangle and three black 
disks; furthermore, several of them claim that 
they could not discriminate the foreground fig
ure from a triangular piece of paper glued on the 
background. 

The modal character of these margins-i.e., 
the fact that they may be confused with the ef
fects of stimulus discontinuities-makes them 
different from virtual lines, whose perceptual 
presence has only an amodal character. 

These margins can acquire a quasi-perceptual 
or, for some subjects, a wholly perceptual char
acter, supported by the fact that the central re
gion subjectively undergoes a strong transfor
mation in its brightness and hue. This looks like 
a paradoxical case of color contrast which I will 
discuss later on. Let us consider some other 
situations, that can help in identifying the 
causal conditions of the phenomenon. In Figure 
4.12, which represents the negative version of 
Figure 4.11, the foreground triangle is much 

FIGURE 4.11. 
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FIGURE 4.12. 

blacker than the ground. Let us compare the 
clarity and compellingness of its margins with 
those of margins observed in Figures 4.4 and 
4.6, and realize that segmentation and stratifica
tion of the black surface are here (Fig. 4.12) 
quite vivid indeed, and possess a more real 
character. 

In Figure 4.13, the same configuration is 
modified in order to reduce to a minimum the 
number of physical borders of the foreground 
triangle. The effect, although diminished in its 
intensity, is still there. 

For the sake of economy, I present only one 
colored plate (Fig. 4.14; see color plate of this 
figure on page xv), which is sufficient to show 
that chromatic displays are as effective as black 
and white displays, regarding the occurrence of 
quasi-perceptual margins (see Fig. 4.15). 

An appropriate configuration of inducing ele
ments allows us to mUltiply figural layers and to 
obtain several margins on different depth levels 
(see Fig. 4.16). Figure 4.17 illustrates that curvi
linear quasi-perceptual margins are, contrary to 
Schumann's opinion, as easy to obtain as 
straight ones. 
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FIGURE 4.13. 

FIGURE 4.14. The color plate of this figure can be 
found on the color insert on page xv. 
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FIGURE 4.15. 

Figure 4.18 reproduces, with some modifica
tions, a situation utilized by Matthaei (1929) to 
argue against a merely summative theory of 
brightness contrast. 

In Figure 4.19, borrowed from Ehrenstein 
(1942), the white disks stand out, extraordinar
ily brighter than the ground, over the crossings 

FIGURE 4.16. 
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FIGURE 4.17. 

FIGURE 4.18. 

-
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of the black grating. Ehrenstein focuses his at
tention on the brightness effect, which would 
also represent to him a falsification of Hering's 
traditional theory of simultaneous contrast, and 
neglects both figural stratification and margin 
formation, which are particularly clear in this 
situation. 

Quasi-Perceptual Margins: Properties 
and Causal Factors 

The phenomenal properties common to all of 
the above stimulus configurations are: 

a) In a particular region of the visual field, 
transformations of brightness and/or mode-of
appearance occur that phenomenally distin
guish that region from contiguous regions, even 
though stimulation from all regions is the same. 

b) Phenomenally, the region undergoes a dis
placement in the third dimension, and is seen as 
situated in front of or over the rest of the field. 

c) The region possesses a more or less clear 
margin, which separates it from the contiguous 
areas, and also crosses regions where there is 
no quantitative or qualitative change in the 
stimulation. 

d) When conditions are optimal, all above in
terconnected phenomenal aspects (chromatic 
transformation, displacement in the third di
mension, presence of the margin) are compel
ling and acquire a modal character that distin
guishes them from the perception of merely 
virtual lines. 

If one examines these situations with the aim 
of singling out the factors that determine the 
segmentation of an objectively homogeneous 
field into phenomenally different regions, one 
may notice that a specific condition is always 
present. This is the existence of elements that, 
by themselves, are not perfectly regular, and 
require some completion in order to achieve 
regularity. By completion, the inducing ele
ments can transform themselves into stable, or
dered, symmetrical, and simpler figures. 

The pattern in Figure 4.10 can be objectively 
described as made offour black shapes, almost 
rectangular apart from a slightly curved side, 
connected by four rectilinear corners. In excep
tional cases, highly analytical subjects might 
describe the pattern in the above way. But the 
same pattern is normally seen in an entirely dif-
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ferent way which is compelling to the majority 
of subjects: that is, an opaque white disk over a 
black cross, which in turn is covering an outline 
square. 

With respect to the first, the second percep
tual outcome possesses an obvious superiority 
from the point of view of its simplicity and regu
larity. The condition for this figural improve
ment is the possibility of perceiving the central 
white region as a disk, behind which the four 
black elements complete themselves in a single 
cross. Hence the disk, by lying in a different 
spatial plane, does not "belong" any more to 
the white ground, and looks separated from it 
by a sharp edge. 

Analogously, in Figure 4.11 the three outline 
corners exhibit a strong tendency towards uni
fying themselves into an equilateral triangle that 
represents not only a unitary but also a "bet
ter" forin with respect to simplicity and internal 
balance. Furthermore, the three circular sec
tors acquire stability and Priignanz by complet
ing themselves into three disks. Such a comple
tion, in order to possess an amodal character, 
necessitates an occluding opaque surface that 
arises at the expense of the unity of the white 
region; hence, this region splits into different 
depth layers along border lines constrained by 
the given figural conditions. 

This analysis can be easily repeated for all 
other configurations, and suggests the hypothe
sis that these margins, which arise in the ab
sence of any stimulus discontinuity, are a direct 
consequence of stratification, which in turn is 
determined by the process of amodal comple
tion of some pattern elements. 

If this hypothesis is correct, one should be 
able to demonstrate that, all other conditions 
being equal, the phenomenon does not occur in 
the absence of completion, just because this is 
the primary and necessary factor. 

In this regard, the two following examples 
seem to constitute rather convincing evidence. 
Let us consider the different perceptual out
comes in Figures 4.20 and 4.21. In the first, the 
prevalent outcome is the stratification of an 
opaque white rectangle over four black regular 
octagons. In the second, even perceptually 
there are" only four black crosses on a white 
ground; in this case, the ground is homoge
neous and unitary. Internal corners can be con
nected by virtual lines enclosing a rectangle, 
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but they do not achieve the quasi-perceptual 
character of the margins of the white rectangle 
visible in Figure 4.20. 

Apparently this is due to the figural proper
ties of black elements which are different in the 
two patterns. By themselves, crosses are good, 
balanced, closed shapes, without any need for 
completion: therefore, the internal corners be
long to them and not to the ground which, unin
terrupted by any border, continues· under the 
crosses. Conversely, black elements of Figure 
4.20 are open, incomplete; only when perceived 
as partially covered regular octagons they 
achieve, through this closure, a much higher 
degree of stability and compactness. By this or
ganization, the internal corners do not belong to 
black elements, but to a white rectangle that, in 
order to stand in front of octagons, must detach 
itself from the ground and acquire its own mar
gins. 

A fully analogous argument may be devel
oped for the comparison between Figures 4.22 
and 4.23. 

This hypothesis is supported also by the 
results of the following simple demonstration. 
Instead of steady drawings, one can utilize 
movable pieces of cardboard on a homogeneous 
ground, and observe that the quasi-perceptual 
margins can arise also when the resulting figure 
is not perfectly regular, provided that summa-
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FIGURE 4.21. 
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tions of incomplete elements are possible. This 
demonstration simply requires cutting four in
complete shapes, as those of Figure 4.20, out of 
white cardboard, and arranging them on a per
fectly flat black surface. The central black fig
ure promptly emerges, even when the white 
pieces are not exactly located at the four cor
ners of a rectangle. Furthermore, it is possible 
to move some or even all pieces within a rather 
large range without destroying the stratification 
effect. The black figure strains and deforms it
self, showing a resistance that elicits some sur
prise in the observer; but it does not vanish, 
unless the pieces are reciprocally displaced too 
much. 

As a general conclusion, I would stress that, 
in all situations here examined, some incom
plete regions "improve" their form by comple
tion. This completion is amodal and occurs be
hind a nontransparent figure which, as a 
consequence, is perceptually differentiated 
from the ground and located on the foreground 
plane, although the stimulus conditions are per
fectly identical for both the figure and the 
ground. But a figure cannot exist without its 
margins: hence the necessity of the splitting of 

FIGURE 4.23. 

the homogeneously stimulated field and the 
emergence of quasi-perceptual margins. 

These results may contribute to solving some 
difficulties that Metelli (1940) found when trying 
to explain the phenomenon of apparent rest in a 
rotating field. He hypothesized that apparent 
rest could be a by-product of perceptual com
pletion, but his hypothesis was not in agree
ment with the fact that completion does occur 
in kinetic but not in static displays. 

Such a difficulty is specific to Metelli's dis
plays, and is removed in the present stimulus 
configurations in which completion and stratifi
cation occur just in static conditions. As a con
sequence, it seems plausible to propose that 
both phenomena-apparent rest and quasi-per
ceptual margins-are due to stratification, 
which is the way by which forces in the percep
tual field reach a better final equilibrium. 

However, one can consider another possible 
explanation, suggested by the remarkable color 
transformations of the foreground surface. Al
though there are some differentiations of hue 
and particularly of mode-of-appearance, the 
most important change is in regard to bright
ness. For instance, in Figure 4.11, the fore
ground triangle looks brighter than the ground. 
The opposite happens in Figure 4.12. 

One may wonder whether this difference in 
brightness should be considered as a conse
quence of figure formation or, on the contrary, 
whether it should be considered as its causal 
factor. In fact, one may contrast my previous 
explanation with the hypothesis that the true 
factor determining this kind of figural organiza
tion is not amodal completion, but an illusory 
brightness change due to processes of antago
nistic color induction. Stratification and quasi
perceptual margins would be only an effect of 
color transformations, which would constitute 
the primary phenomenon. 

This hypothesis is not supported by some 
facts, particularly by all cases where brightness 
modifications occur in a direction opposite to 
what one should expect on the basis of simulta
neous contrast. In Schumann's pattern (Figure 
4.9), the white hemi-ring, which is almost com
pletely surrounded by black areas, should un
dergo a stronger antagonistic induction than the 
central rectangular region; nevertheless, the lat
ter appears brighter. The same argument ap-
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plies to Figure 4.18, where the transverse bar, 
which is coextensive with the white ground at 
several places, looks brighter than the com
pletely surrounded holes of the letters. And in 
Figure 4.13, according to this hypothesis, the 
central resulting triangle should owe its bright
ness increment to the action of three small 
black dots, which appears implausible. 

Examples may be mUltiplied, but the pre
vious arguments should suffice in order to reject 
the hypothesis that contrast is the primary fac
tor determining the phenomenon. Figures 4.20 
and 4.21 show that, all conditions for contrast 

being equal, the formation of a stratified figure 
occurs only when it is supported by organiza
tional requirements, i.e., when it is necessary to 
the phenomenal totalizations of incomplete ele
ments of the visual field. Hence, brightness 
transformations would be dependent upon the 
particular figural and spatial articulation that, 
under certain conditions, prevails in the percep
tual field. 

In my opinion, the phenomena studied in this 
paper have some interest for theories of chro
matic and figural perception, and are worthy of 
further investigation. 

1986 Addendum 

At the time of the writing of this paper, I consid
ered the phenomenon of illusory contours and 
surfaces as beautiful proof of the existence of a 
tendency towards Pdignanz in the segmentation 
of the perceptual world, which is one of the 
most fascinating hypotheses of Gestalt theory. 
The emergence of illusory contours seemed to 
me a consequence of such hypothesized ten
dency, because amodal completion of gaps or 
missing parts in the inducing elements allowed 
the formation of simpler, more regular, more 
pragnant units. I naively reinforced this belief 
by using as inducing elements only figures that 
could become regular through completion (trun-

cated disks, triangles, or hexagons). Later on, 
empirical evidence forced me to modify my in
terpretation (Kanizsa 1974). In fact, one can ob
tain good illusory figures by using inducing ele
ments that do not become regular forms 
through completion. Therefore, I have aban
doned the hypothesis that a tendency towards 
maximal regularity is a causal factor in the gen
esis of illusory figures. By the way, I am now 
convinced that such a tendency towards regu
larization of the visual field does not exist in 
general (Kanizsa, 1975; Kanizsa and Luccio, 
1986). 




