LIS

Rr ey

Ll

ELECTRONIC MEASUREMENT TECHNOLOGY

B o R FATH H 104

2024 5 H

DOI:10. 19651/j. cnki. emt. 2415770

ETRMAE FPGA R ESRME M S MRFIZIT

B % H 2
(ST b KFMEFFKR A 230601

W OE: A AR S T G W 4% A B R b e 2R R W 2 AR AR B . O T AR A R G T R R SR AL B, W
BRAEW R LA R B A2 M RRAE B S . A SCHRH T —F0 2 MR AR TR 45 £ R L DL B 3 BRAR A SN i 25 Ui 4 98 .
Ah AR SCEE X FPGA o BRAM B4R G377 —Fi M0 S BT 507 2. 30 i B2 w0 T 004k R 4> T Ui 77 IR
B T DSP R AR W R IE 25 TIHE#E . 5 CPU 24T MobileNetV2 A H, SCHEHE H (1) VR B 5 FL i 28
Do 2 i A 2 M BE 4R TH T 6. 3 4% 5 RIZE AR DCNN I #8 40 e SCFEE 48 H A9 DCNN Jin sl #% 76 DSP 1 BB 3R L oy
BIHEFT 17280 156 %,

FKEEW . WIELET MY T AR 5 R

FESES: TN46 XERARIRAG: A ERtrEZER LK. 510.4030

Design of deep convolutional neural network accelerator
based on low-cost FPGA

Yang Tong Xiao Hao
(School of Microelectronics, Hefei University of Technology,Hefei 230601, China)

Abstract: Existing DCNN generate a large amount of inter-layer feature data during inference. To maintain real-time
processing on embedded systems, a significant amount of on-chip storage is required to cache inter-layer feature maps.
This paper proposes an inter-layer feature compression technique to significantly reduce off-chip memory access
bandwidth. Additionally, a generic convolution computation scheme tailored for BRAM in FPGA is proposed, with
optimizations made at the circuit level to reduce memory accesses and improve DSP computational efficiency, thereby
greatly enhancing computation speed. Compared to running MobileNetV2 on a CPU, the proposed DCNN accelerator
in this paper achieves a performance improvement of 6.3 times; compared to other DCNN accelerators of the same

type, the proposed DCNN accelerator in this paper achieves DSP performance efficiency improvements of 17% and

156 %, respectively.
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