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What is associative memory? 



Associative memory 

• Autoassociative memory, also known as auto-association 
memory or an autoassociation network, is often 
misunderstood to be ‘only a form of backpropagation or 
other neural networks.’  
 

• It is actually a more generic term that refers to ‘all 
memories that enable one to retrieve a piece of data 
from only a tiny sample of itself.’ 
 



• Traditional memory stores data at a unique address and 
can recall the data upon presentation of the complete 
unique address.  
 

• Autoassociative memories are capable of retrieving a piece 
of data upon presentation of only partial information from 
that piece of data.  
 



Associative memory 

• Bidirectional associative memory (BAM) is a type of 
recurrent neural network. BAM was introduced by Bart 
Kosko in 1988.  
 

• BAM is hetero-associative, meaning given a pattern it can 
return another pattern which is potentially of a different size.  
 

• Associative memory is critical for our learning and memory 
based on experience in daily life, particularly in infanthood. 

  



What is Hebbian Learning? 



Critical period: synaptic prunning 



Hebbian Learning 

• Hebbian theory is a scientific theory in biological 
neuroscience which explains the adaptation of neurons 
in the brain during the learning process.  
 
 
 



• Introduced by Donald Hebb in 1949, it is also called 
Hebb's rule, Hebb's postulate, and cell assembly theory, 
and states: 
 

• “Let us assume that the persistence or repetition of a 
reverberatory activity (or "trace") tends to induce lasting 
cellular changes that add to its stability.… When an axon of 
cell A is near enough to excite a cell B and repeatedly or 
persistently takes part in firing it, some growth process or 
metabolic change takes place in one or both cells such 
that A's efficiency, as one of the cells firing B, is increased.” 



The significance of Hebbian Learning 

• It describes a basic mechanism for synaptic plasticity 
wherein an increase in synaptic efficacy arises from the 
presynaptic cell's repeated and persistent stimulation of the 
postsynaptic cell.  
 













Classical Conditioning 











What is the cellular, physiological 
mechanism for Hebbian Learning? 

 
Synaptic plasticity 

 
Long-term potentiation 



Long-term potentiation 



Spike-timing dependent synaptic plasticity 
(STDP) 





Various potential forms of  
Spike-timing dependent synaptic plasticity (STDP) 











Principal Component Analysis (PCA) 



Principal Component Analysis (PCA) 



Appendix 
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