













































































1.2 Understanding Complex Information-Processing Systems
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Chomsky found. It even appears that the emerging “trace” theory of gram-
mar (Chomsky and Lasnik, 1977) may provide a way of synthesizing the
two approaches-——showing that, for example, some of the rather ad hoc
restrictions that form part of the computational theory may be conse-
quences of weaknesses in the computational power that is available for
implementing syntactical decoding.

The Approach of J. J. Gibson

In perception, perhaps the nearest anyone came to the level of computa-
tional theory was Gibson (1966). However, although some aspects of his
thinking were on the right lines, he did not understand properly what
information processing was, which led him to seriously underestimate the
complexity of the information-processing problems involved in vision and
the consequent subtlety that is necessary in approaching them.

Gibson’s important contribution was to take the debate away from the
philosophical considerations of sense-data and the affective qualities of
sensation and to note instead that the important thing about the senses is
that they are channels for perception of the real world outside or, in the
case of vision, of the visible surfaces. He therefore asked the critically
important question, How does one obtain constant perceptions in everyday
life on the basis of continually changing sensations? This is exactly the right
question, showing that Gibson correctly regarded the problem of percep-
tion as that of recovering from sensory information “valid” properties of
the external world. His problem was that he had a much oversimplified
view of how this should be done. His approach led him to consider higher-
order variables—stimulus energy, ratios, proportions, and so on—as
“invariants” of the movement of an observer and of changes in stimulation
intensity.

“These invariants,” he wrote, “correspond to permanent properties of
the environment. They constitute, therefore, information about the per-
manent environment.” This led him to a view in which the function of the
brain was to “detect invariants” despite changes in “sensations” of light,
pressure, or loudness of sound. Thus, he says that the “function of the
brain, when looped with its perceptual organs, is not to decode signals,
nor to interpret messages, nor to accept images, nor to organize the sen-
sory input or to process the data, in modern terminology. It is to seek and
extract information about the environment from the flowing array of
ambient energy,” and he thought of the nervous system as in some way
“resonating” to these invariants. He then embarked on a broad study of
animals in their environments, looking for invariants to which they might






































