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Design of convolutional neural network accelerator based on Zynq
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(1. School of Microelectronics, Hefei University of Technology, Hefei 230601, China; 2. National ASIC Design Engineering Center, In-

stitute of Automation, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: In view of the problems of high cost and slow running of embedded deployment of convolutional neu-
ral network(CNN), a CNN hardware accelerator using Tiny-YOLOv3 as algorithm model is presented. Ac-
cording to the characteristics and requirements of each layer of Tiny-YOLOv3 network, a CNN accelerator im-
plementation scheme is proposed, which divides the weight coefficients bit by bit, designs the convolution ac-
celerator for single bit weight, and achieves a high-efficiency compromise between processing speed and recog-
nition efficiency through bit-by-bit implementation. The multiplication and addition of convolution operator is
implemented by a table-looking selection method. A 6}X3X 16 3D accelerator calculation array is designed.,
and 288 convolution windows can be calculated in a single cycle. Finally, the performance of CNN accelerator
is tested on Xilinx Zynq UltraScale+MPSoC series chips. The results show that the designed CNN accelera-
tor has a computational power of 518. 4 GOPS at 200 MHz, achieving a performance improvement of about
63% compared to existing solutions.
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