
Light Touch 

Perception is No Accident 

Seeing is bel ieving, right? Or is it? 
Look at Figure 1. To most people, the 
square region in the center looks 
brighter than the surrounding white 
area, but actually they're physical ly 
the same. To many, the square region 
appears to be a flat surface that sits 
above the rest of the figure and par
tially covers the lines. The i l lusory 
surface has clear i l lusory contours 
(edges) that del imit it. Figure 2 was 
created by adding lines that terminate 
at the same points as the lines in the 
first figure, one being added for each 
line in the first figure. But now the 
i l lusory surface and i l lusory contour 
are much weaker. Why? After al l , the 
endpoints of the lines are sti l l just as 
nicely l ined up as the previous figure, 
there are sti l l just as many points of 
contact to "gu ide" the i l lusory con
tour, and they are spaced apart in the 
same way as in the previous figure. In 
fact, since we have added more l ines, 
we might reasonably expect the i l lu 
sion to be strengthened instead of 
weakened. 

Similar ly, in Figure 3, an i l lusory 
square appears to be covering the 
black "Pacman" regions. But when a 
little more black is added to that f ig
ure so that the sharp convex corners of 
the pacmen are smoothed out (i.e., the 
corners where the outlines of the 
Pacmen meet the i l lusory edges of the 
surface), as in Figure 4, then the i l lu 
sion is again weakened. 

One explanation of these observa
tions is based on the pr inciple of 
"genericity." Consider the Necker 
cube in Figure 5. It appears to be a 
picture of a three-dimensional object 
(i.e., a cube), even though it is only a 
set of lines on a flat page. Figure 6 also 
could be an image of a "wi re f rame" 
cube in a three-dimensional space, but 
people rarely see it that way. Instead, 
most people see this figure as flat. 

What makes some collections of 
lines look l ike a picture of something 
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three-dimensional, whi le others just 
look flat? Figure 6 could be an image 
of a cube, but in such an interpretation 
our l ine of sight wou ld have to be 
exactly al igned w i th one of the diago
nals of the cube. Accord ing to the 
principle of genericity, a collection of 
lines (or regions) i n an image w i l l be 

more l ikely to appear three-dimen
sional if they represent "generic" as 
opposed to "accidental" v iews of a 
three-dimensional scene. Thus, in 
Figure 6 there is an accidental coinci
dence of two distinct corners of the 
cube, and this destroys the three-
dimensional percept. 

In Figures 1 and 2, we can under
stand, by using the principle of 
genericity, w h y the first display can 
produce an i l lusory surface that ap
pears to part ial ly cover the lines whi le 
the second one cannot. In the second 
display, the edges of the (potential) 
i l lusory surface wou ld go right 
through the intersections of the induc
ing lines. If the i l lusory edges were 
perceived as being closer to the ob
server than the inducing l ines, then 
the observer w o u l d have to be looking 
at the scene f rom an accidental v iew
point. (For a similar example involv
ing "neon color spreading," see page 
88.) 

A similar idea explains w h y there 
is no occluding surface perceived in 
Figure 4. In general, when one object 
occludes another, the image of the 
occluded object has a sharp convex 
corner at the point where its boundary 
meets the boundary of the occluding 
object. On ly f rom an accidental v iew
point could the boundary of the oc
c luded object go smoothly into the 
boundary of the occluding one. This 
fact makes it h ighly improbable that 
there could be an occluding surface in 
Figure 4, and most human subjects do 
not perceive one. 

St i l l , many subjects do perceive 
weak i l lusory edges i n Figures 2 and 
4. However , they describe these edges 
as being at approximately the same 
depth as the inducers, not as occlud
ing them. 

A number of theories of i l lusory 
contours have been proposed. Rock 
and A n s o n 1 proposed that i l lusory-
contour perception is a two-stage 
process. First, something cues a f ig
ure-ground reversal: In the " l i tera l " 
percept, al l of the black elements are 
seen as figure, and al l of the white 
area is seen as ground. But when the 
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i l lusory surface is perceived, it is seen 
as figure, and al l of the black elements 
along wi th the surrounding white area 
is seen as ground. In the second stage 
of the process, the v isual system 
checks the display for its consistency 
and compatibi l i ty w i th the hypothesis 
of an occluding i l lusory surface. 

Gregory 2 claims that the human 
visual system, using the probabil istic 
information available to it, selects 
perceptual interpretations on the basis 
of what is the most l ikely state of the 
external wor ld . Accord ing to Gregory, 
an i l lusory surface is perceived in 
Figure 3 to "account" for the "gaps" in 
the inducers. In other words, the v i 
sual system has decided that this is 
the most l ikely state of the external 
wor ld . 

The view proposed by Kan izsa 3 is 
that the Gestalt principles of percep
tual organization can explain i l lusory 
contours. Accord ing to this theory, 
perceptual interpretations that maxi 
mize "s impl ic i ty" and "regular i ty" are 
favored by human vis ion. Thus, in 
Figure 3, we prefer to see four com
plete circles that are partial ly covered 
by a square, rather than four Pacmen. 

Coren 4 claims that when depth 
cues in a display al low the visual 
system to construct a "s impler " per
ceptual organization by introducing 
an i l lusory surface, then an i l lusory 
surface w i l l be perceived. So, in Figure 
3 it is argued that the depth cue of 
" interposit ion" is present, and this 
allows the perception of four complete 
circles that are partial ly covered by an 
i l lusory square. The central c laim here 
is that the presence of depth cues is 
necessary for the perception of an 
i l lusory contour. 

Grossberg and M ingo l l a 5 pro
posed a neural network model of the 
human visual system. In their theory, 
i l lusory contours occur because of 
short-range competitive interactions 
and long-range cooperative interac
tions that are fundamental to al l con
tour-generating processes wi th in the 
visual system. The contours generated 
by these interactions define bound
aries for diffusive " f i l l ing- in" pro

cesses that al low the contour to be 
perceived. 

Accord ing to Kanizsa, a tendency 
toward "c losure" of lines can explain 
i l lusory contours generated by line 
endings. H i s theory can also account 
reasonably we l l for the effects seen in 
Figures 1 and 2. O n the other hand, 

our fundamental assumption is that 
the human v isual system generally 
prefers perceptual interpretations that 
are more l ikely to "correspond" to the 
actual state of the external wor ld . This 
assumption is based on the idea that 
human v is ion is biased toward per
ceptual interpretations that are useful 
for surv ival . It means that in the face 
of uncertainty, human v is ion must 
resort to whatever probabil istic infor
mat ion it has at its disposal to decide 
wh ich , among the logically possible 
perceptual interpretations of an im
age, is most l ikely to be "correct." This 
is central to the cognitive approach to 
perception proposed by Gregory. One 
source of probabilistic information, 
based on this v iewpoint , leads to the 
generic v iewpoint assumption. 
Kanizsa's theory is not explicit ly 
based on a preference for more prob
able interpretations. For this reason, 
we feel that the explanation based on 
genericity is more satisfactory. 

Thus, it appears that human v i 
sion prefers to attribute coincidences 
that occur in images to "spec ia l " ar
rangements in 3-D (as long as they 
have a reasonable pr ior probabil i ty of 
occurring), rather than to its own 
viewpoint. Its pr ior probabilit ies 
about the arrangement of objects lead 
it to more readi ly accept, for example, 
that a bunch of "b lobs" could be 
crowded around a square (e.g., the 
blobs could be soft and flexible), than 
that the eye views the square and the 
blobs f rom an accidental viewpoint. 
So whi le accidents can happen, hu
man v is ion prefers to maneuver 
around them if it can. 
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