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Design and Implementation of CNN Accelerator Based on Zynq
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Abstract ; Convolutional neural network is a feed—forward neural network whose artificial neurons can respond to neighboring units within
partial coverage and perform well in large—scale image processing. A CNN accelerator based on the Zynq chip is designed to accelerate
the computing performance in the FPGA with limited resources and power consumption. The accelerator uses data quantization to
quantify network parameters from 64 -bit double-precision floating—point numbers to 16 -bit fixed—point numbers. According to the
characteristics and requirements of different layers of CNN, different network structures and optimization strategies are designed. The con-
volutional layer and the fully connected layer are further improved by the methods of loop tiling,loop pipeline and loop unrolling ,and the
pooling layer uses the pipeline optimization method. A cache strategy for FPGA and external memory is designed to reduce the amount of
data transfer between FPGA and external memory. Taking image recognition under the CIFAR-10 data set as an example, a board—-level
test was performed on the Zynq7020 experimental platform. The experiment shows that the average recognition time is 15.5 ms at a
working frequency of 100 MHz, which is 144 times faster than the single—core CPU solution.
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