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Abstract: In order to reduce the computational complexity of Convolutional Neural Network(CNN), the two-
dimensional fast filtering algorithm is introduced into the CNN, and a hardware architecture for implementing
CNN layer-by-layer acceleration on FPGA is proposed. Firstly, the line buffer loop control unit is designed by
using the cyclic transformation method to manage effectively different convolution windows and the input
feature map data between different layers, and starts the convolution calculation acceleration unit by the flag
signal to realize layer-by-layer acceleration. Secondly, a convolution calculation accelerating unit based on 4
parallel fast filtering algorithm is designed. The unit is realized by a less complex parallel filtering structure
composed of several small filters. Using the handwritten digit set MNIST to test the designed CNN accelerator
circuit, the results show that on the xilinx kintex7 platform, when the input clock is 100 MHz, the
computational performance of the circuit reaches 20.49 GOPS, and the recognition rate is 98.68%. It can be
seen that the computational performance of the circuit can be improved by reducing the amount of calculation
of the CNN.
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