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So although some technology uses template matching, we prob-
ably don’t rely heavily on such a process in our everyday percep-
tion. Template matching works only with relatively clean stimuli 
when we know ahead of time what templates may be relevant. 
It does not adequately explain how we perceive as effectively as 
we typically do the “noisy” patterns and objects—blurred or faint 
letters, partially blocked objects, sounds against a background of 
other sounds—that we encounter every day.

FEATURAL ANALYSIS

As I write, I’m staring down at one of my dogs, Lizzy, curled up 
under the table. I’m able to recognize not only her but also certain 
parts of her: ears, muzzle, tail, back, paws, chest, and eyes, to name 
just a few. Some psychologists believe such analysis of a whole into 
its parts underlies the basic processes used in perception. Instead 
of processing stimuli as whole units, we might instead break them 
down into their components using our recognition of those parts 
to infer what the whole represents. The parts searched for and 
recognized are called features. Thus, recognition of a whole 
object, in this model, depends on recognition of its features.

Such a model of perception—called featural analysis—fits nicely 
with some neurophysiological evidence. Some studies of the 
retinas of frogs (Lettvin, Maturana, McCullogh, & Pitts, 1959) 
involved implanting microelectrodes in individual cells of the ret-
ina. Lettvin et al. (1959) found that specific kinds of stimuli could 
cause these cells to fire more frequently. Certain cells responded 
strongly to borders between light and dark and were called “edge 
detectors”—edge because they fired when stimulated by a visual 
boundary between light and dark, detectors because they indicated the presence of a 
certain type of visual stimulus. Others responded selectively to moving edges, and 
others, jokingly called “bug detectors,” responded most vigorously when a small dark 
dot (much like an insect) moved across the field of vision. Hubel and Wiesel (1962, 
1968) later discovered fields in the visual cortexes of cats and monkeys that responded 
selectively to moving edges or contours in the visual field that had a particular orien-
tation. In other words, they found evidence of separate “horizontal line detectors” and 
“vertical line detectors” as well as other distinct detectors.

How does this evidence support featural analysis? Certain detectors appear to scan 
input patterns, looking for a particular feature. If that feature is present, the detectors 
respond rapidly. If that feature is not present, the detectors do not respond as strongly. 
Each detector, then, appears to be designed to detect the presence of just one kind of 
feature in an input pattern. That such detectors exist, in the form of either retinal or 
cortical cells, confirms the applicability of the featural analysis model.

Irving Biederman (1987) proposed a theory of object perception that uses a type 
of featural analysis that is also consistent with some of the Gestalt principles of 
perceptual organization discussed earlier. Biederman suggested that when peo-
ple view objects, they segment them into simple geometric components called 
geons. Biederman posited a total of 36 such primitive components, some of 
which are pictured in Figure 3.10. From this base set of units, he believed, 
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samples.


