


Billll '(1991), a block portrait by Chuck Close, reduced to one-third of its ac-
tual size and cropped. Compare its appearance from near and far (>5m)
or c0fnpare it with the tiny copy of Bill II (see Page 108). Ignore the pupils
nostrils, and the line between the lips, which have much higher resolutior;
Fhan the 1.3-cm grid that represents the rest of the face. Below each letter
in th.e eye chart is a number indicating its size (the observer’s acuity) as a
fraction of a mark (a filled square of the painting’s grid). [Oil on canvas,

36>f3o" (92.4‘;><76.2 cm). (Photograph by Bill Jacobson, courtesy of Pace Wilden-
stein. Copyright © by Chuck Close.)

t}?e size effects that are most salient in the Close exhibition occur over modest
distances (<6 m) at which the eye’s blur is only a fraction of a mark. Readers
can try this for themselves by finding the points of nose emergence with and
without their glasses, and comparing the appearance of Bill Il and their visual

Chuck Close’s Maggie (1996). Oil on canvas, 30x24"
(76.2x61 cm). Reduced and cropped. This painting
demonstrates that the perception of shape depends on
the actual size of the image. Compare its appearance
from far to near, as the solid face collapses into flat
squares. (Photograph by Ellen Page Wilson, courtesy of
Pace Wildenstein. Copyright © by Chuck Close.)

acuity (size of smallest readable letter) between the two conditions. Defocus

(blur) reveals the nose only when it completely smears out the grid, at an acu-

ity of about one mark. But when the observer simply increases viewing dis-
tance, without defocus, the grid is still apparent when the nose pops out, at an
acuity of about a quarter mark.

* To unequivocally conclude that perceived shape depends on the size per se
of the retinal image, we tested a condition in which the retinal image changes
only in size. We..compared critical distances while looking through either a -
1- or 2-mm pinhole; these artificial pupils are sufficiently small to make the eye
diffraction-limited (the quality of the image depends only on pupil size).” The
eye’s blur with the 1-mm pupil is twice as big as, but otherwise identical to, its
blur with the 2-mm pupil. (The retinal illuminances are equated by adding a
25% transmission neutral density filter to the 2-mm pupil.) If we perceived the
retinal image’s shape independently of its size, then the critical image size
should double when we double the blur. In fact, we find that the critical image
sizes are identical, showing that retinal image size, not blur, determines the
perceived shape.

Observers must see marks both substantially larger and smaller than 0.3°
to experience duality. To collapse reliably, a portrait composed of 0.4-cm
marks (like Harmon and Julesz’s Lincoln) must be viewed from less than 40
cm, closer than most viewers will come. For 2-cm marks, or larger, as in Close’s
recent 1987-97 portraits, that distance is at least 2 m, which most viewers cross
as they approach. Some forms of camouflage, like a tiger’s stripes, may break
up the animal’s shape only when seen from very near. Most perception text-
books show a spotted Dalmatian, initially lost in a background of spotty shad-
ows, but which usually appears quickly and never goes away (like Harmon’s



TreTrpHbA ULSEEE LINCoIn with small blocks). - 1 find that the Dalmatian,
like a block portrait, does break up reliably into mere flat spots when enlarged
(or approached) to make the spot spacing exceed 0.3°. .

Testing a wide range of sizes revealed that the division between seeing a
block portrait as flat or solid occurs at a critical mark size of 0.3° (which is in-
dependent of the number of marks per face). This refutes the size invariance
- of shape perception and Harmon and Julesz’s critical-band theory of the
block-portrait effect. It seems that the blocks (or their e:dges)11 compete with
the face to capture the visual shape-from-shading process. The size and type
of the marks determine their power of attraction. This competition is bottom-
up, determined by the stimulus, not top-down, controlled by the observer.
Close concedes that, painting at arm’s length, even he cannot see the face un-
less he backs away.?

One might suppose that Close was a naive artist, obsessed by grids, who in-

nocently produced the coarsely gridded paintings that we use here to reveal the

size dependence of shape perception. In fact, Close has devoted his career to
studying just that: “The self portrait from 196768 is the first portrait head that
I painted. . . . The idea was to make something that was so large that it could

_not be readily seen as a whole and force the viewer to scan the image in a Brob-
dingnagian way; as if they were Gulliver’s Lilliputians crawling over the surface
of the face, falling into a nostril and tripping over a mustache hair”* He was
more thorough than his scientific colleagues; the size of the marks in his block
portraits increased by 15% per year from 1973 (0.4 cm) t0 1997 (9 cm). He made
sure that exhibitions of his work would convey the idea, canceling a retrospec-
tive that could not provide long viewing distances. So credit Chuck Close with
discovering this size-dependent breakdown of our ability to extract shape
from shading, well within the bounds of our visual field and acuity.
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