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Accelerator design of sparse convolutional neural network based on FPGA

Li Ning Xiao Hao
(School of Microelectronics, Hefei University of Technology,Hefei 230601, China)

Abstract: Pruning is an effective approach to reduce weight and computation of convolutional neural network, which
provides a solution for the efficient implementation of CNN. However. the irregular distribution of weight in the
pruned sparse CNN also makes the workloads among the hardware computing units different, which reduces the
computing efficiency of the hardware. In this paper, a fine-grained CNN model pruning method is proposed, which
divides the overall weight into several local weight groups according to the architecture of the hardware accelerator.
Then each group of local weights is pruned independently respectively, and the sparse CNN obtained is workload-
balancing on the accelerator. Furthermore, a sparse CNN accelerator with efficient PE and configurable sparsity is
designed and implemented on FPGA. The efficient PE improves the throughput of the multiplier, and the
configurability makes it flexible to compute CNN with different sparsity. Experimental results show that the presented
pruning algorithm can reduce the weight parameters of CNN by 70% and the accuracy loss is less than 3%. Compared
to dense accelerator research. the accelerator proposed in this paper achieves up to 3.65x speedup. The accelerator
improves the hardware efficiency by 28~167% compared with other sparse accelerators.

Keywords: convolutional neural network;hardware accelerator;sparse computing; FPGA
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B . 7E DSP 8% I, A SO in g 43 2 Scmk[4 ) A6 ]y
1.58 f% A 1. 51 % ; 76 BRAM 23 I, 7% SC 1% Jin 8 #% 1t e
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o 6 .
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A E AR SO AR 7 DSP 0% L E AT 40 & 1. 51 A% A
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pr S

POk AR SO A LWIP B kX VGG16 M 4% i 17 ik
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