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Vehicle flow detection based on YOLO and embedded system
MA Yong-jie” , SONG Xiao-feng
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Abstract: For the mixed traffic of motor vehicles, non-motor vehicles and pedestrians in urban roads,
the accurate identification and statistics of vehicle targets become the key issues in video detection of
mixed traffic flow. A traffic flow detection algorithm based on deep learning algorithm YOLO (You
Only Look Once) was proposed in this paper. YOLO v2 was used to detect moving targets on the
road, the region of interest was set up, the vehicle targets passed through the region of interest were
counted, and the vehicles were tracked with the kernel correlation filter to avoid repeated counting.
The traffic flow detection in mixed traffic video was realized by using this algorithm on ARM. The
test results show that the results of vehicle detection, tracking and counting by this method are good
and can be applied to the detection of vehicle flow in mixed traffic.
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Fig.1 Detection system block diagram
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Tab.1 Real-time detection execution time
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Fig.3 Algorithm detection and tracking effect



46

A5 T YOLO F A 2R 58 0 42 3 1 46

617

it 2 95 4 1 A A A3 TR T B b AR AE Y
ROT v, #2565 13 951 it B 28 95 42K U %) bus,
I AETEAE RO 1L RS T Y 13 952 2
13 958 Wi bus B FRLEE , K0 5 HE RN BRER U451

A B AR 4t RO B F 80, 42 M G U8 0% 4%
(KCF) B 7240 52 3R G 28 3 A i 4 O o ke DU
FHAEM AR TG RK3399 FSufl Ti%& ., Sk
SRR R A A RK3399 | YOLO v2

BT EOR AR B 45 13 959 WiAT bus 3 ROL, fE R Th b 4G I H 4 4, KCF R B2 40 %6 E7E ROI
R R AR T RO MER . AR YOLO v2 1E
4 4 w Nvidia Titan-X GPU I+ AJ ik ) 52 i 6 ), L 7E

T ) 2 A D T B R X B (ROD)

RK3399 |55 ik i 75 55 K 1 A6 0 Bf 1), o Ok
HE— 25 ) Ak A A T R, DA SR PR Tl OA
f:%ﬂ/%ﬁ% > B L 1 S ARG

ARS8 YOLO v2 Bl ARG A

& £ X #:

[1] KRIZHEVSKY A, SUTSKEVER I. HINTON G E.ImageNet classification with deep convolutional neural
networks [ C]//International Conference on Neural Information Processing Systems, California; ACM, 2012
1097-1105.

[2] GIRSHICK R, DONAHUE J, DARRELL T, et al. Rich feature hierarchies for accurate object detection and se-
mantic segmentation [ C]//Proceedings of 2014 1EEE Conference on Com puter Vision and Pattern Recognition.
Columbus, OH, USA: IEEE, 2013: 580-587.

[3] REDMON J, DIVVALA S, GIRSHICK R,et al. You only look once: unified, real-time object detection [C]//
Proceedings of 2016 IEEE Conference on Com puter Vision and Pattern Recognition, lLas Vegas, NV, USA:
IEEE, 2016. 779-788.

[4] REDMON J, FARHADI A. YOLO9000: better, faster, stronger [C]//Proceedings of 2017 IEEE Conference on
Com puter Vision and Pattern Recognition s Honolulu, HI, USA: IEEE, 2017 6517-6525.

[5] REDMON J, FARHADI A. YOLOv3: an incremental improvement [J]. arXiv: 1804.02767, 2018.

[6] TIJTGAT N, VAN RANST W, VOLCKAERT B,et al. Embedded real-time object detection for a UAV warning
system [ C]//Proceedings of 2017 IEEE International Conference on Com puter Vision. Venice, Italy: IEEE,
2017, 2110-2118.

[7] SHAFIEE M J, CHYWL B, LI F,et al. Fast YOLO: a fast you only look once system for real-time embedded ob-
ject detection in video [J]. arXiv: 1709.05943, 2017.

(8] BAH. & T, M, FAMAE R YOLOVZ B Fik[]]. R b 42 $48,2018,34(7) :173-179.

XUE Y J. HUANG N, TU S Q.et al. Immature mango detection based on improved YOLOv2 [J]. Transactions
of the Chinese Society of Agricultural Engineering s 2018, 34(7): 173-179. (in Chinese)
(9] THAF.F2&. 7 &K FIETWETWE PR S BN T LT 84 5 4k ,2018,29(4) 1 1039-1048.
DING M Y, NIUY L, LU Z W, ez al. Deep learning for parameter recognition in commodity images [ J]. Journal
of Software, 2018, 29(4): 1039-1048. (in Chinese)
[10] A=A, # &8, 3Rk, 55T 10 W 58 06 W% R R 2T SR [T Rk =4 % 3R,2018,34
(10):153-162.
ZHOU Y C, XU T Y, DENG H B,et al. Real-time recognition of main organs in tomato based on channel wise
group convolutional network [J]. Transactions of the Chinese Society of Agricultural Engineering , 2018, 34
(10): 153-162. (in Chinese)

[11] HENRIQUES J F, CASEIRO R, MARTINS P,et al. High-speed tracking with kernelized correlation filters [J].
IEEE Transactions on Pattern Analysis and Machine Intelligence, 2015, 37(3): 583-596.

[12] ##E& KE2AE, L7, F RHZMCEESH KL BRmRERL]]. A% #% T4,2016.24(8) :2037-2049.

YANG D D, CATY Z, MAO N, et al. ]
2016, 24(8):

_ong-term object tracking based on kernelized correlation filters [J]. Op-

tics and Precision Engineering . 2037-2049. (in Chinese)



618 W5 B 5 34 %

(131 ke, A AA] 8 B 55 3 T SO A G IR AR 19 PTZ SR AR ML k[T ] AL & A, 2016, 38(4) :420-427.

PAN ZF, ZHU Y L. ZHOU G L. The PTZ camera control method based on the improvedkernelized correlation
filter [J]. Robot, 2016, 38(4): 420-427. (in Chinese)

[14] Bk RBER,FFE,FIETHIAX L RN AR 5] & &5 25,2018,33(9):787-792.
MA Y J, SONG X F, LI X Y, et al. Research and implementation of real-time vehicle flow detection algorithm
based on embedded system [J]. Chinese Journal of Liquid Crystals and Displays, 2018, 33(9): 787-792. (in
Chinese)

1E& @t

Ok AR967—) B HRRE A, #8281 A4 S0, 2011 4E T 22 M 3238 KRR 1 224,
T BN S R e RS A B0 R K R O T B FSY . E-mail: myjmyj@nwnu.edu.cn




