NB204 "Circuits of Central Systems" 2006
Week #7 (March 20), Cortical Maps and Motion Integration

R. Born (rborn@hms.harvard.edu)

There is only one lecture for this block with no assigned write-up.  During the first part of the lecture, I will give an overview of the multiplicity of cortical visual areas with an emphasis on the question of why there might be so many.  A lot of this part of the talk is based on the excellent paper by Horace Barlow.  I will work towards the idea that the multiplicity of areas represent highly specialized and abstract maps that are designed to facilitate rapid search.

In the second hour, I will present a detailed example of such a representation, focusing on work from my lab on the "aperture problem" for visual motion.  This problem consists of recovering a 2-dimensional (2D) direction signal based on 1-dimensional (1D) samples of the visual world.  I will argue that this problem of motion integration is greatly facilitated by an efficient representation of 2D features as the result of the circuit for end-stopping in striate cortex.  A secondary theme of this part of the lecture will be the dynamic nature of cortical circuits and the importance of this attribute for perception and behavior.
Papers for background reading:
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All papers are available as pdf's from the course web site: 

http://www.hms.harvard.edu/bss/neuro/bornlab/nb204/
