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Shallow Nonlinear Network Based on Fourier Series
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One of the most important characteristics of an artificial neural network is the ability of capturing nonlinearity
inherent in the dataset. Existing deep architectures take the advantage of capturing global nonlinearity by stacking
many hidden layers in order to obtain better representations. We propose an alternative method to handle nonlin-
earity under a shallow network, i.e., without a deep architecture, by fitting coefficients in a decomposed formula of
a multivariate function motivated by Fourier series expansion. Analysis of this network on MNIST datasets reveals
that this network enables efficient representation with respect to amount of total parameters. On this network, £
regularization greatly helps to avoid overfitting, and L-BFGS method is effective for updating the parameters.
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