





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Velocity coupling of grid cell modules: stable embedding of a low dimensional variable in a high dimensional neural attractor
  
       View ORCID ProfileNoga Mosheiff,  View ORCID ProfileYoram Burak

  
      doi: https://doi.org/10.1101/651513 

  
  
  

Noga Mosheiff 
1Racah Institute of Physics, Hebrew University of Jerusalem, Israel

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Noga Mosheiff


Yoram Burak 
1Racah Institute of Physics, Hebrew University of Jerusalem, Israel
2Edmond and Lily Safra Center for Brain Sciences, Hebrew University of Jerusalem, Israel

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yoram Burak
	For correspondence: 
yoram.burak@elsc.huji.ac.il




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Grid cells in the medial entorhinal cortex (mEC) encode position using a distributed representation across multiple neural populations (modules), each possessing a distinct spatial scale. The modular structure of the representation confers the grid cell neural code with large capacity. Yet, the modularity poses significant challenges for the neural circuitry that maintains the representation, and updates it based on self motion. Small incompatible drifts in different modules, driven by noise, can rapidly lead to large, abrupt shifts in the represented position, resulting in catastrophic readout errors. Here we propose a theoretical model of coupled modules. The coupling suppresses incompatible drifts, allowing for a stable embedding of a two dimensional variable (position) in a higher dimensional neural attractor, while preserving the large capacity. We propose that coupling of this type may be implemented by recurrent synaptic connectivity within the mEC with a relatively simple and biologically plausible structure.
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