CRIEC P e K TR Vol.31 No.4
2023 4£ 2 A Optics and Precision Engineering Feb. 2023

XEHS 1004-924X(2023)04-0543-09

EFZYNQHR Yolo v3-SPP L HAr# M & 4

KWW, R OE, NEH, BAE
(KM MAAF B FEELRFR,ITT LA 110000)

FEE LT A TR 2 I 45 1 B b R 0 B 9 D JRe TS, I A T A 2 BE RGN, X 35w 0 Mk e M DD FE SRR s . R TR
B b 6 0 557 BB A% 5 AR i A SR & b AR SR B BRCRE R b W) 3 O s, (8 FPGA X 553k a0 A7 8 4 e, 4 T
ZYNQ -5 T Yolo v3-SPP HAR K R &G0 . AR SCKH X R G HS & 75 XCZULSEG s i b, IF X R GE BT 5 1 D AR A8 1 B¢
VB B HEREHEAT T 431 o 07 Se %] B30 2 14 I 45 RS R AT R AL, JFFE Pascal VOC 2007 80884 1 F 47 U112k, s i Vids
AT T H XI55 R 647 1Ak g, (0 HGE T T ZYNQEm 35 o Oy 1 PR A IC 8 07 38 4R 50 1 4% T B0 1
PRUR X R G MERE MG R, DR GE D FE (W) A 3 B (FPS) (4% 200 - 35906 B2 19 °F- 359 (8 (mAP) i th 52 22 45 07 X R 48
HEAT T 4001, S5 R L] 7E 300 M AP AR 28R B A R K /N A (416, 416) B, £ 4] Yolo V3-SPP #l Yolo V3-Tiny M #% 45
R, A6 I 3 BE 3 51 A 38. 44 FPS Fil 177FPS, mAP 434l Jy 80. 35% Hl1 68.55% , A L ts B T #E ky 21. 583 W, 4 4t T #E
23.02 W o i 2 it A 21504 P 5 A 25 100 2% A2 8 (10 1R D) 6 L S92 IR v G DO G R S 5K

X # A AREN i ZYNQ; Yolo v3-SPP; Yolo v3-Tiny

RESES TP394. 1; TH691.9  XEKFRIREG: A doi:10. 37188/OPE. 20233104. 0543

Yolo v3-SPP real-time target detection system based on ZYNQ

ZHANG Lili, CHEN Zhen , LIU Yuxuan, QU Lele

(College of Electronic and Information Engineering , Shenyang Aerospace University,
Shenyang 110000, China)
* Corresponding author, E-mail:chenzhen_1996@qq. com

Abstract: The target detection algorithm based on the convolutional neural network is developing rapidly,
and with the increase in computational complexity, requirements for device performance and power con-
sumption are increasing. To enable the target detection algorithm to be deployed on embedded devices,
this study proposes a Yolo v3-SPP target detection system based on the ZYNQ platform by using a hard-
ware and software co-design approach and hardware acceleration of the algorithm through FPGA. The sys-
tem is deployed on the XCZUI15EG chip, and the required power consumption, hardware resources, and
performance of the system are analyzed. The network model to be deployed is first optimized and trained
on the Pascal VOC 2007 dataset, and finally, the trained model is quantified and compiled using the Vitis
AT tool to make it suitable for deployment on the ZYNQ platform. To select the best configuration
scheme, the impact of each configuration on hardware resources and system performance is explored. The

system power consumption (W) , detection speed (FPS), mean value of average precision (mAP) for
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each category, output error, etc. are also analyzed. The experimental results show that the detection
speed is 38. 44 FPS and 177 FPS for Yolo V3-SPP and Yolo V3-Tiny network structures, respectively,
with mAPs of 80.35% and 68.55%, on-chip power consumption of 21.583 W, and board power con-
sumption of 23.02 W at 300 M clock frequency and input image size of (416,416). This shows that the

proposed target detection system meets the requirements of embedded devices for deploying neural net-

work models with low power consumption, real-time, and high detection accuracy.
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