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            Abstract
The timing of action potentials in sensory neurons contains substantial information about the eliciting stimuli. Although the computational advantages of spike timing–based neuronal codes have long been recognized, it is unclear whether, and if so how, neurons can learn to read out such representations. We propose a new, biologically plausible supervised synaptic learning rule that enables neurons to efficiently learn a broad range of decision rules, even when information is embedded in the spatiotemporal structure of spike patterns rather than in mean firing rates. The number of categorizations of random spatiotemporal patterns that a neuron can implement is several times larger than the number of its synapses. The underlying nonlinear temporal computation allows neurons to access information beyond single-neuron statistics and to discriminate between inputs on the basis of multineuronal spike statistics. Our work demonstrates the high capacity of neural systems to learn to decode information embedded in distributed patterns of spike synchrony.
Note: The PDF version of this article was corrected on the 14th of February, and the HTML version on the 16th of February. Please see the PDF for details.
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                    Figure 1: Tempotron classification.[image: ]


Figure 2: Tempotron learning rule.[image: ]


Figure 3: Input patterns (see Methods for details).[image: ]


Figure 4: Tempotron performance.[image: ]


Figure 5: Tempotron decision times.[image: ]


Figure 6: Tempotron robustness.[image: ]


Figure 7: Learning multineural spike statistics.[image: ]


Figure 8: Spike timing dependence of different learning rules.[image: ]
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