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Hypothesis 

Such a model will help us to …  

•! interpret results of cognitive & WM training 

•! relate behavioral data to neurophysiological data 

•! suggest novel approaches to cognitive training 
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•! each region represented as an attractor network 

Top-Level View of Cortical Architecture 

PFC  = prefrontal cortex, CC = cingulate cortex, PP = posterior parietal, IT = inferior termporal, V  = visual 

•! network of regions & pathways 

•! regions: - exchange information  

                - gate one another 

•! learns:   - WM content 

    - task performance 

Following: I. Single Region  II. Region and Pathway Model  
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I. Single Region Model 

•! neural elements with symmetric connections 

•! store specific patterns (Hebbian learning) 

•! a basic attractor neural network 
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Network Behavior 

•! stored patterns are the attractor states 
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Multiple Patterns Stored Simultaneously 

  multiple!

   images !

    stored!

    fixed 

 attractors 
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Figure redacted 

See: Kohonen, T. Self-Organization and Associative Memory. Springer, Berlin. 1984. 



Multiple Patterns Stored Simultaneously 

  multiple!

   images !

    stored!

    fixed 

 attractors 

•! restoration 

•! interference 

•! generalization 

  Models WM: 

Missing from basic attractor nets? •! memory decay 

•! multiple simultaneous 

    items in memory 

! add 

! make attractors 

        transient 
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Figure redacted 



10 Winder R, Reggia J, Weems S, Bunting M. An Oscillatory Hebbian Network Model  
of Short-Term Memory, Neural Computation, 21, 2009, 741-761. 

with symmetric weights 

Running Memory Span: Recalled Out of Order 



with symmetric weights 

with asymmetric weights 

Sylvester J, Reggia J, Weems S, Bunting M. A Temporally-Asymmetric Hebbian Network for Sequential 
Working Memory, Proc. 10th International Conf. on Cognitive Modeling, 2010, pp. 241-246. 

Running Memory Span: Recalled Out of Order 
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human comparison 
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