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A Study on the Optimization of Convolution Operation
Speed through FFT Algorithm

Su-Chang Lim*, Jong-Chan Kim''

ABSTRACT

Convolution neural networks (CNNs) show notable performance in image processing and are used
as representative core models. CNNs extract and learn features from large amounts of train dataset.
In general, it has a structure in which a convolution layer and a fully connected layer are stacked. The
core of CNN is the convolution layer. The size of the kernel used for feature extraction and the number
that affect the depth of the feature map determine the amount of weight parameters of the CNN that
can be learned. These parameters are the main causes of increasing the computational complexity and
memory usage of the entire neural network. The most computationally expensive components in CNNs
are fully connected and spatial convolution computations. In this paper, we propose a Fourier Convolution
Neural Network that performs the operation of the convolution layer in the Fourier domain. We work
on modifying and improving the amount of computation by applying the fast fourier transform method.
Using the MNIST dataset, the performance was similar to that of the general CNN in terms of accuracy.
In terms of operation speed, 7.2% faster operation speed was achieved. An average of 19% faster speed
was achieved in experiments using 1024x1024 images and various sizes of kernels.
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