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Research on Hardware Acceleration Technology of Deep Reinforcement
Learning Based on FPGA

FENG Lei, WANG Bintao, LIU Bing, LI Xipeng
(School of Electronic and Information Engineering, Harbin Institute of Technology, Harbin 150001, China)
Abstract: Deep reinforcement learning (DRL) is an important branch in the field of machine learning. It is used to solve various
sequential decision-making problems. It has a wide application prospects in the fields of automatic driving, industrial Internet of things
and so on. Because DRL is computationally intensive, it is difficult to deploy on embedded platforms with limited computing resources
and demanding power con-sumption. In view of the limitations of DRL deployment on embedded platform, a DRL oriented FPGA ac-
celerator is designed by using the method of the software and hardware collaborative design, and a design space exploration method is
proposed. The online decision-making task of cartpole application is completed on the zynq7100 heterogeneous computing platform.
The experimental results show that the computing speed and running power consumption of the research in the training of typical DRL
algorithm have obvious advantages over the CPU and GPU platform. Compared with the CPU, the CPU achieves an acceleration ratio
of 12. 03 and the GPU achieves an acceleration ratio of 28. 08, and the running power consumption is only 7. 748 W, which meets the
online decision-making task of deep reinforcement learning in the embedded field.

Keywords: DRL (deep reinforcement learning) ; FPGA; heterogeneous computing; online decision-making; embedded field
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FOFRE A, MR 25 SRR W, FPGA 76 I Gk i i 1 350 B i)
FTFE DT H AHXT T GPU/CPU BA W8 WL #.
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