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Figure 7-1. (a) The mathematical formula that describes the initial filtering of an image. V2 is
the Laplacian, G is a Gaussian, / (x,y) represents the image, and * the operation of convolution. (b)
A cross section of the retina, part of whose function is to compute (a). (¢) The circuit diagram of

a silicon chip, built by Graham Nudd at Hughes Research Laboratories, which is capable of com-
puting (a) at television rates.



7.2 A Conwersation
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Figure 7—1 (continued).

I cannot really accept that the computational theory is so independent of
the other levels. To be precise, I can imagine that rwo quite distinct theories
of a process might be possible. Theory 1 might be vastly superior to theory
2, which may be only a poor man’s version in some way, but it could
bappen that neural nets bave no easy way of implementing theory 1 but
can do theory 2 very well. Effort would thus be misplaced in an elaborate
development of theory 1.

Yes, this could certainly happen, and I think it already has in the case
of deriving shape from shading. I would not be at all surprised if it was
unreasonably difficult to solve Horn'’s integral equations for shape from
shading with neural networks, yet the equations can be solved on a com-
puter for simple cases. Human ability to infer shape from shading is very
limited, and it may be based on simplistic assumptions that are often vio-
lated—a sort of theory 2 of the kind you mentioned. Nevertheless, I doubt
that the effort put into a deep study like Horn'’s was misplaced, even in the
circumstances. Although it will not yield direct information about human
shape-from-shading strategies, it probably provides indispensable back-
ground information for discovering the particular poor man’s version that
we ourselves use.

What about the old feature detector ideas? How did they fit in?

Historically, I think, the notion of a feature—and I would not now care
to define it at all precisely—played an important role in shifting our con-
ceptions away from Lashley’s mass-action ideas (according to which the







































































