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Sparse, highly overcomplete representations
Recurrent computation in cortical circuits
Efficient storage in analog, nanoscale devices

Even ‘simple’ nervous systems can exhibit profound
visual intelligence
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17]. In making a small opening in the cuticle (approximately
100–200 mm in diameter) as opposed to the larger windows
typical of arthropod neurophysiological preparations, we
were able to prevent the catastrophic fluid loss that has limited
recordings in spiders until now. The scale of this incision
enabled the animal’s clotting mechanisms to prevent continuous loss of hemolymph—ensuring the viability of the
preparation without additional methodological or technical
complexity. Since this study breaks new ground in neurophysiological technique, our methods are discussed in more detail
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Facial recognition in wasps

(Sheehan & Tibbets, 2008)

Figure 1. Examples of variable facial patterns used for individual recognition in Polistes fuscatus.
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…problem solving behavior, language, expert knowledge and
application, and reason, are all pretty simple once the
essence of being and reacting are available. That essence is
the ability to move around in a dynamic environment, sensing
the surroundings to a degree sufficient to achieve the
necessary maintenance of life and reproduction. This part of
intelligence is where evolution has concentrated its time--it is
much harder.
— Rodney Brooks, “Intelligence without representation,”
Artificial Intelligence (1991)
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V1 is highly overcomplete

Tempo ral recons tructio n o f the image
The homun culus also has to face t'he proble m that the image is often nioving
contin uously , but is only represe nted by impulses a t discret e mome nts in time. I n
these days he often has to deal with visual images derive d from cinema screens and
television sets t h a t repres ent scenes sample d a t quite long interva ls, and we know
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V1 contains a highly structured microcircuit
with strong recurrent loops
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