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Abstract

It has been previously shown that processing in pure feedforward neural networks is not reliable: 

Spikes can propagate or fail to propagate depending on firing rates and spike synchrony among 

neurons in the layers. Previous efforts to overcome this problem suggested that neural activity 

should be enhanced in each layer by noise or recurrent excitation. Here we suggest an alternative 

hypothesis: synchrony among neurons can enhance spike propagation. In multilayer neural 

network models we show that synchrony among neurons can stabilize stimulus processing. We 

discuss advantages of the suggested hypothesis over the previous models and argue that our 

approach not only show how spike propagation can be enhanced but also 1) demonstrates how to 

enhance stimulus processing, by increasing synchrony, and at the same time preserving 

information about the stimulus, and 2) we also describe neural mechanisms responsible for 

enhancement of stimulus processing.




