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FIFFEAETE LCRegO H1, 5 IR BT, PEOO 1 PE10
HEA I 1 PATH B  ANEEIE 1 IR wal
AZE 1 %] PEOO Fl PE10 H #if A#HZ550 Al D1 FI
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8 B1 AH3fe, Ab 3R 3 5S4 47 Friid B UL NG
*®,

A~ PE 247 12 4N JR 15 R AT 315345 2 46
FEE I TA TR, I, A3 MAC S48
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A SCRER A B RT 4 SRR,
FAEAHO BI#2 S (E RAL FE (H 4% I 5 Depth-
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Xof B 48t AR N g AT 10 B S Bk, £ Synop-
sys PrimeTime Xt D) #6347 T 1¥-Ah . sk & 260 &
196 4~ PE, 88/~ PE (i@ EALFERE S Te 2 8,
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BIRBE ] 2> BB ARG , AR SCPEAS TN A% e AL 2
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o VARG IRIEH, i A5 78 Ab 23X 5 A ) 45 ff
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WERS PE FIFTR AT G0 T, 4% SCH H 00 n 2 4% 76 Ak
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R HITIFE , EE R WIS, 198, PE U E AT
MAC iz 5., PE #4419 sh AR Th#EAR & 5 Hak, A 30 i
H 14) 308 3 ) 5 S AR X I P B 4R BB RS A A
FEIRELIE SR AL RN PE 5| SN B E A, BER T
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Hardware efficient accelerator for depthwise separate convolution

Xu Haobo ™™ , Wang Ying" , Wang Yujie ", Zhang Shichang™ ™ | Liu Bosheng” ™ , Han Yinhe

( * Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)

( ™ University of Chinese Academy of Sciences, Beijing 100190)
Abstract

Recent advances in convolutional neural networks ( CNNs) reveal the trend towards designing compact struc-

tures such as depthwise separable (DS) convolution. However, the diverse data dimensions of depthwise and point-

wise in DS convolution increases the difficulty of data-parallel computing, which incurs performance loss due to the

decline in the processing element( PE) utilization. To overcome this problem, a novel channel-oriented dataflow is

proposed to unify the computing dataflow of Depthwise convolution and Pointwise convolution. Based on the pro-

posed dataflow, a compact CNN accelerator is developed that can process the Depthwise and Pointwise convolution

in a unified processing core with high PE utilization. The experimental results show that the proposed accelerator

achieves 1.32 x speedup and 1.76 x area efficiency compared with the state-of-the-art depthwise separable CNN

accelerator for the evaluated workloads.

Key words: depthwise separate (DS) convolution, accelerator, low area, low latency, utilization
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