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Student project in visual cognition 

Binocular Image Statistics and Receptive Fields 
Background. 
Receptive fields of 
cortical visual neurons 
are optimized to deal 
with naturally occur-
ring image variance. 
A commonly used 
objective function in 
models of the optimi-
zation process is a 
combination of quality 
of image  reconstruct-
tion and sparseness 
of coding. Using these 
constraints, the model 
by Olshausen & Field 
(1996) predicts realistic, Gabor-like receptive of various scales, as are found in the 
visual cortex. In the current project, the idea will be extended to binocular receptive 
fields.    

Project. In this project, the Olshausen and Field algorithm will be re-established 
(from implementations available on the web). The extension to stereopsis will be 
achieved by considering natural grayscale stereograms and binocular image patches 
as a training set. From the resulting binocular receptive fields, disparity tuning curves 
will be calculated in order to allow comparisons to neurophysiological single unit 
recordings.  

Methods. MatLab programing, image processing, statistical analysis. 

Level. The project is currently planned as a BSc-project. Extension to a MSc-project 
is possible.  
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