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A New Supervised Learning Algorithm for Spiking Neurons
Based on Spike Train Kernels

LIN Xiang-hong, WANG Xiang-wen, DANG Xiao-chao
(School of Computer Science and Engineering , Northwest Normal University , Lanzhou , Gansu 730070 , China)

Abstract: The purpose of supervised learning with temporal encoding for spiking neurons is to make the neurons emit
arbitrary spike trains in response to given synaptic inputs. However,due to the discontinuity in the spike process,the formula-
tion of efficient supervised learning algorithms for spiking neurons is difficult and remains an important problem in the re-
search area. Based on the definition of kernel functions for spike trains, this paper proposes a new supervised learning algo-
rithm for spiking neurons with temporal encoding. The learning rule for synapses is developed by constructing the multiple
spikes error function using spike train kernels,and its learning rate is adaptively adjusted according to the actual firing rate of
spiking neurons during learning. The proposed algorithm is successfully applied to various spike trains learning tasks, in
which the desired spike trains are encoded by Poisson process or linear method. Furthermore, the effect of different kernels
on the performance of the learning algorithm is also analyzed. The experiment results show that our proposed method has
higher learning accuracy and flexibility than the existing learning methods, so it is effective for solving complex spatio-tem-
poral spike pattern learning problems.
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