
 







	
			
				Jenny Read vision research


			

						
									
							
			
			
				Main menu

								Skip to primary content

				Skip to secondary content


					Home
	Curriculum Vitae
	Funding
	Professional Development
	Responsibilities



	Research
	ASTEROID publications
	M3
		Breeding mantids
	FAQ
	M3 Blog
	M3 publications
	M3 research
	Media
	Pictures



	Pictures
	Volunteers
	Lab Set-Up
		Basic Issues : designs for a stereoscopic display
	Checking the “ghosting” between the projectors
	Datapixx
	Equipment in my lab
	Gamma correction on the Matrix 2500
	Gamma correction on the Virtalis system
	High refresh rates
	Options for a passive stereo projection system
	Psychophysics Toolbox with Linux
	System from Virtalis



	Code & Data
		Bayes Factors for Binomial Data
	Quantal Analysis
	Reading In Voltages
	Response Time Box



	Technical
		Epipolar geometry and vertical disparity
	Eye-tracking User Group



	Internal



	Papers and talks
	Conference presentations
	Invited talks
	Papers – by topic



	People
	Masters students
	Other staff
	PhD students
	Post-docs
	Sixth-formers
	Undergraduates/interns
		Information for project students



	Visitors



	Jobs
	Other Funding
	Other PhD funding
	Undergraduate 3rd-year projects



	Misc
	A Day in the Life
	Family activities
	Illusions
	MP Scheme
	My Research
	Public Engagement
		Photo album



	SciArt



	Contact

 


			

	




	
					
		Search
		
		
	




		
			

				
					
						Post navigation

						← Previous
						Next →
					

					

	
		A simple model accounts for the response of disparity-tuned V1 neurons to anti-correlated images.


			

	
		

  

  I did my second M. Sc. project under the supervision of Bruce Cumming and Andrew Parker in the Physiology Laboratory at Oxford, and this turned out to be the beginning of a long and fruitful collaboration which saw me moving to the States for 4 years. My project related to an interesting observation Andrew and Bruce had just made in their influentual Nature paper of 1997. This tied in nicely with my project with Richard, because it also involved anti-correlated stimuli. Bruce and Andrew had measured the response of disparity-sensitive neurons in V1 to anti-correlated random-dot stereograms. The highly successful energy model of these neurons, proposed 7 years earlier by Ohzawa, DeAngelis and Freeman in Science, predicted that their disparity tuning curves should invert when they were probed with anti-correlated stimuli. Sure enough, in a triumph for theoretical neuroscience, the curves did invert. However, their amplitude also decreased, and this was not predicted by the model. Because anti-correlated stimuli do not cause a perception of depth, it was possible that this reduction in amplitude represented feedback (or the absence of expected feedback) from higher brain areas. However, it was also possible that a suitable feedforward model might also give a reduced amplitude for anti-correlated stimuli. Andrew and Bruce asked me to see if I could find such a model.

It turned out to be quite simple to modify the stereo energy model to produce this. All you have to do is apply half-wave rectification before inputs from the two eyes are combined, as opposed to after binocular combination as in the energy model. So, the reduction in amplitude does not necessarily depend on feedback from extrastriate areas. 

In theory, I would have used this modified version of the energy model in all my subsequent modelling, on the grounds that it more accurately captures the behaviour of real neurons. However, the energy model is very easy to analyse mathematically, whereas the additional non-linearity makes my model almost impossible to say anything about analytically (at least, I haven't been able to!). So, in most of my subsequent population models, I have used the energy model to describe V1 cells. I feel quite fond of this paper, because it was my first encounter with the wonderful stereo energy model of Ohzawa et al. 1990. Much of my subsequent work has been trying to understand the behaviour of this deceptively simple model. 
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