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Pictorial art attempts to capture the three-dimensional struc-which are the key contours necessary to represent the
ture of a scene—some chosen view of particular objects,essential structure of an object. By studying the nature of
people, or a landscape. The artist’s goal is to convey a meslines used in line drawings, scientists too may eventually
sage about the world around us, but we can also find in art goin this group.
message about the workings of the brain. Many look to art Another aspect as commonplace and as informative as
for examples of pictorial depth cues—perspective, occlu- the effectiveness of lines is that pictures are flat and yet they
sion, TEXTURE gradients, and so on—as these are the only provide consistent, apparently 3-D interpretations from a
cues available for depth in pictureSEPTH PERCEPTION wide range of viewpoints. This is not only convenient for
based on binocular disparity, vergence, and accommodatiorthe artist, but also prime evidence that our impressions of a
is inappropriate for the depths depicted, and head move-3-D world are not supported by true, 3-D internal represen-
ments no longer provide new views of the scene. However,tations. If we had real 3-D vision, the scene depicted in a
pictorial cues are abundant in real scenes—that is why theyflat picture would have to distort grotesquely in 3-D space
work in pictures—and there is no obvious benefit in study- as we moved about the picture. To the contrary, however,
ing their effectiveness in art as opposed to their effective-objects in pictures seem reassuringly the same as we change
ness in natural scenes. our vantage point (with some interesting exceptions; see
And yet pictorial art can tell us a great deal about vision Gregory 1994). We don’t experience the distortions proba-
and the brain if we pay attention to the ways in which paint- bly because the visual system does not generate a true 3-D
ings differ from the scenes they depict. First of all, we learn representation of the object. It has some qualities of three
that artists get away with a great deal—impossible colors,dimensions but it is far from Euclidean. It may follow some
inconsistent shading and shadows, inaccurate perspectivegther geometry, affine or nonmetric in nature (Todd and
the use of lines to stand for sharp discontinuities in depth orReichel 1989; Busey, Brady, and Cutting 1990). The effec-
brightness. These representational “errors” do not preventtiveness of flat images is of course a boon to artists who do
human observers from perceiving robust three-dimensionalnot have to worry about special vantage points and to film
forms. Art that captures the three-dimensional structure ofmakers who can have theaters with more than one seat in
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Figure 1. (a) An early example of outline drawing from France. (b)
As you view this image from different angles, the changes in the
distance from face to hand and in the shape of the head are subtle. A
3-D computer model of this scene would require large-scale relative
motions and 3-D shape changes to maintain the 2-D view seen with
changing viewpoints. (c) Impossible lighting, highlights, or shadows
(note the overlapping cast shadows at the bottom) are difficult to spot
in paintings, implying that human observers use a simplistic local
(c) model of light and shade.
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them. It is also of great importance for understanding thein art. When light and shade were introduced into art
internal representations of objects and space. about 2,200 years ago, it was through the use of local

Finally, consider the enormous range of discrepanciestechniques such as lightening a surface fold to make it
between light and shade in the world and their renditions come forward (a Greek technique described by Pliny the
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Evidently, we as observers do not reconstruct a light

source in order to recover the depth from shading andWalter Pitts was born in 1923, vanished from the scene in
shadow, we do not act as optical geometers in the way thathe late 1950s, and died at the end of the 1960s, having
computer graphics programs can. We do not notice inconsisdestroyed, as much as he could, any traces of his past exist-
tencies across different portions of a painting but recoverence. He is a peculiarly difficult subject for a biography
depth cues locally. The message here is that in the reabecause, although he remains a vividly haunting memory to
world, the information is rich and redundant, so we do not those who knew him, he seems only a group delusion to oth-
have to analyze the image much beyond a local region toers. At least that was the opinion of the neurologist Norman
resolve any ambiguities. When faced with the sparser cueSsESCHWIND
of pictorial art, we do not adopt a larger region of analysis—  Pitts appeared as a penniless 14-year-old at the Univer-
the local cues are meaningful, albeit inconsistent with cuessity of Chicago in 1937, attended various classes, though
in other areas of the painting. To the advantage of the artistunregistered, and was accepted by Rashevsky’s coterie as a
the inconsistencies go unnoticed. And again, like many very talented but mysterious junior. All that was known of
aspects of art, this discrepancy between the art and the scerfdm was that he came from Detroit, and that would be all
it depicts informs us about the brain within us as much asthat was known thereafter.
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