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Introduction to the special session:
Today much evidence has been revealed in neuroscience that learning in 

biological neural networks is correlation-based (Hebbian-style, e.g. spike time 
dependent plasticity (STDP)). However cognitive behaviour is often considered to 
be target-driven, which indicates a supervised approach to learning rather than 
pure correlation-based learning. 

Whereas a large number of both supervised and unsupervised efficient learning 
algorithms have been developed and a wide range of applications have been 
found for artificial neural networks, most learning algorithms for spiking neural 
networks are still correlation-based with few exceptions and limited success has 
been reported on applying spiking neural networks to solving real-world 
problems.

This special session aims at bringing together researchers from computational 
neuroscience,  computational  intelligence,  machine  learning  and  cognitive 
science to discuss new ideas and present efficient learning algorithms that go 
beyond Hebbian learning for feed-forward, recurrent and reservoir based spiking 
neural networks. Topics of interest include but are not limited to:

 How can correlation-based learning on the neural level lead to supervised 
learning behaviour on a higher functional level?

 Can we implement learning algorithms that are technically efficient in a 
biologically plausible way in networks of spiking neurons? 

 How synaptic, homeostatic and intrinsic plasticity rules influence dynamics 
and learning performance of spiking neural networks?

 What are typical applications of spiking neural networks where the spiking 
behaviour is a real plus over the standard use of rate neurons?
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