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Implementation of a convolutional neural network on an FPGA

ZHANG Liguo, HUANG Wenhan, JIN Mei
(School of Electrical Engineering, Yanshan University, Qinhuangdao 066004 )
Abstract

The traditional application platforms for convolutional neural networks are central processing unit ( CPU) and
eraphics processing unit ( GPU) , whose size and power consumption cannot be adapted to lightweight industries,
and the development cost of lightweight application specific integrated circuit ( ASIC) cannot be adapted to increas-
ingly complex and deep network structures. To address the above problems, an convolutional neural network
(CNN) hardware accelerator based on field programmable gate array (FPGA) is designed to satisfy both light-
weight application scenes and low development cost. Design the floating-point adder and floating-point multiplier to
combine into the basic operation unit of convolutional operation, and complete the 16 bits floating-point multiply-ac-
cumulate operation only need to consume one digital signal processing ( DSP) resource. An activation layer module
based on ReLU function is designed for the computing characteristics of FPGA. Designing modules at each layer
with adjustable parallelism allows for a balance between performance, power consumption, and area, depending on
platform resources. Design of SoftMax modules simplified with comparators. Experimental results show that the peak
arithmetic can reach 44. 8 GFLOPS at 100 MHz operating frequency with only 4.51 W power.

Key words: field programmable gate array (FPGA) , convolutional neural network (CNN) , hardware accel-

erator, parallelism
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