Hebb’s learning postulate:

Whenever and neuron B

neuron A _» fires soon
fires, afterwards ...

the synaptic efficacy, Wab, increases.



A Hebbian learning rule:
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“Self-organizing” models
based on Hebbian learning
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 Winning unit does
Hebbian learning



“Self-organizing” models
based on Hebbian learning

|. Competitive learning

Input
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A Output;

e The first output unit
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 |ts connections to

active inputs are
strengthened
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“Self-organizing” models
based on Hebbian learning
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“Self-organizing” models
based on Hebbian learning

|. Competitive learning
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“Self-organizing” models
based on Hebbian learning

1. Auto-associator
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“Self-organizing” models
based on Hebbian learning

1. Auto-associator

I e Some synapses
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—» strengthened
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“Self-organizing” models
based on Hebbian learning

1. Auto-associator
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“Self-organizing” models
based on Hebbian learning

I11. Hetero-associator
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e Present pairs of input,
output patterns A,B

* Apply Hebbian
learning

 elements of the
patterns A,B have
been associated
together



“Self-organizing” models

based on Hebbian learning
I11. Hetero-associator
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“Supervised” learning based
on error back-propagation
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Reinforcement learning
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