NB204 "Circuits of Central Systems" 2006
Week #12 (April 26, May 1): Neurons and Perception
R. Born (rborn@hms.harvard.edu)

The general topic for this week's lecture and discussion is how we go about relating neural signals recorded in sensory areas of the visual cortex to visual perception.  This line of thought has been pursued in most detail in monkey MT in relation to visual motion perception.  I will thus begin with a brief introduction to the properties of the middle temporal visual area (MT), with an emphasis on distinguishing between what an area does and what the signals within it are used for.  As we'll see, MT inherits most of its basic properties from its major inputs (V1 and V2) and it is still a bit of a mystery as to what MT neurons actually compute.  Nevertheless, it is absolutely clear that the motion and disparity signals coded by MT neurons (regardless of how they arise) are critical for the monkey's ability to perform a variety of tasks that involve visual motion.  In the second half of Wednesday's lecture, I will introduce the basic concepts of measuring psychophysical performance in monkeys while simultaneously measuring neuronal "performance" on the same task.  The Parker and Newsome review is critical in laying out the general issues for relating neural activity to perception, while the Britten et al. 1992 paper will allow us to go into some more detail on how one actually carries out such a project.
The discussion paper for Monday will be a recent paper from David Bradley's lab in which they compared monkey and neuronal performance in MT on a slightly different kind of motion discrimination task.  For your write-ups, you should focus on figures 2-4, and compare and contrast their results with the earlier work from Bill Newsome's lab (which will be presented in Wednesday's lecture).  What does this say about ways in which neural signals are pooled to make perceptual decisions?  What do you imagine is going on inside the monkey's brain while such tasks are being learned?
Papers for background reading:

Parker, A. J. and Newsome, W. T. Sense and the single neuron: probing the physiology of perception. Annu. Rev. Neurosci. 1998; 21:227-77.

Britten, K. H.; Shadlen, M. N.; Newsome, W. T., and Movshon, J. A. The analysis of visual motion: a comparison of neuronal and psychophysical performance. J. Neurosci. 1992; 12(12):4745-65.

Paper for Discussion:

Purushothaman, G. and Bradley, D. C. Neural population code for fine perceptual decisions in area MT. Nat. Neurosci. 2005; 8(1):99-106.


All papers are available as pdf's from the course web site:
http://www.hms.harvard.edu/bss/neuro/bornlab/nb204/
