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Hardware accelerator for deep reinforcement learning based
autonomous driving decision algorithm

RAN Jingnan, NI Wei, CHEN Shiyu
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract; In order to meet the requirements of low power consumption, low delay and high precision of
autonomous driving decision calculation, a hardware accelerator for deep reinforcement learning based
autonomous driving decision algorithm supporting mixed precision operation was designed. Multiply-
and-accumulate unit(MAC) designed by multiple operation units reconstruction can support multiple
precision mode calculation, thus improving the flexibility of accelerator and reducing the deployment
cost of quantitative model. The multi-level optimization of the data flow improves the reuse degree and
optimizes the accelerator energy consumption ratio. The effective computing power of the hardware
accelerator for stochastic latent actor-critic (SLLAC) based autonomous driving decision algorithm is
18. 3 GOPS, which is 10. 7 times that of CPU and 3. 3 times that of GPU. The energy efficiency ratio
is 2. 197 GOPS/W, which is 104 times that of CPU and 28 times that of GPU. At the same time, the
most significant bit data coding(MSB-DC) method is proposed to realize the calculation of intra-layer
mixed precision feature map. Experiments show that this method can effectively reduce the error
caused by quantization with less delay cost.
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