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ABSTRACT

In this paper, a method to obtain the traffic volume and speed from road control CCTV is presented and
implemented. The proposed method detects the vehicle objects and obtain vehicle types through the deep learning
algorithm (Faster R-CNN) and uses a tracking algorithm to obtain vehicle traffic volume, and vehicle speed.
Applying the proposed method to the CCTV installed on the expressway provided by Korea Expressway

Corporation, 98.3% traffic detection accuracy and 93.8% traffic speed accuracy were obtained.
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Fig. 1. Structure of the Faster R—CNN[B]
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Table 1. Learning and test dataset

CCTV d;f;?;;fe) test data(frame)
=A $u 776 194
FHTIC 435 108
S 756 189
HEAD 817 204
Total 2,784 695
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Fig. 2. Example of highway CCTV data
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Fig. 3. Traffic Analysis System

E 2. A5 average precision
Table 2. Average precision by vehicle types

CCTV Car Van Truck | Mean AP
FAS 0.97 0.98 0.97 0.97
FOC | 094 0.99 0.98 0.97

STl 0.97 0.95 0.99 0.97
HEAL | 095 0.96 0.98 0.96

Total 0.97

www.dbpia.co.kr



=%/ Faster R-CNN-S- ]88 v& 22 Faef U £w 34 79

¥ 3. A B Adx gk Ayjoc) HIH WEAR D AlFE= i S
Table 3. Tnffi accurcy Gt T ) AR A T S kg vlashal
ceTV Grot{nd R?sult Accuracy(%) o} L A} F 470e] ddellA] it 93.8% 2] AHEh=
muth(F | R 5 e 5 odsiet
A Sl 62 61 98.4
FdiC 33 34 96.9 V.4 =
FHaL 45 44 97.7
HHEA 2 2 100 B omellds aE A S S ARE £,
Total 983 AEE Y T SR ek WS AlAska 7
shodeh sl Al2glS 15 ER CCTV 3l A
Avhet fekom AR AR SARI Vst A gayo) 98.3959) ey Hehesl 038%°) wE S
5 Tlgivh 2 ARRs F8o® AER A e 2 Qlolr). 7)Ee] AAE wEE R CCTVE
Apgo] A AT A =A] F3E AS- vl shgsle] 2] Ak Aule] A= glo] WEARS o1
AR el He AN A 2017 WEL o 4 qgom, Aok 4 oz Hled A
ARk dloE Al ARgsle] HE TRk R SR %] o}i72]Z4] Faster R-CNNS- o]851e] 7]& ok
243 Qo] 7.75% B JEE wojE, Bl w8 %S A5k TAn sl
4= AL SHAS, AT AT gz g wao) woblAg 27 Aol RolAlE
oh IAES spde] sl datellAe] A =27]9] 79 ONN melak wasle] Ao Aalal 2= 9)A|
AR QI3 AMES] Asprh e vIAl Aow 1 T85le] BT welslalc). B 9914 1 n]al
olt}. $87152] 7%= Non-Maximum Suppression A5 golel2 o] asale] A Al AeAE
FAellA] 3 RHEoT FF FrpHel AFelxE QJr}a hekEi) 250 ekt dule] ¥} 7)Ak
A W A= =719 Aol whE g v A} ) Zyelrt Eaol] Waa) gl mulE]E Al
(parameten)©] 4le] 9.8 72 2alck o digh 17k Agslelo} & Sk
I 4 HI2E Ao AR S Aol o) B
References

[1] S. C. Byeon, Y. W. Yun, and S. H. Kim, “ITS
HRAA g E3b i 1TS AlKsh il <
75" KICT, pp. 139-144, 2013.

[2] P. H. Batavia, D. A. Pomerleau, and C. E.
Thorpe, “Overtaking vehicle detection using
implicit optical flow,” IEEE Conf. Intell.
Transp. Syst., pp. 729-734, 1997.

a2l 4. FEAZE WS AHIE [31 A. Talukder and L. Matthies, “Real-time
Fig. 4. Duplicated detection and non-detection cases detection of moving objects from moving
vehicles using dense stereo and optical flow,”
E 4. 2me] 7k & A IEEE/RSJ Int. Conf IROS, vol. 4, pp. 3718-
Table 4. Speed accuracy
3725, 2004.
CCTV tct;}l;‘)l‘(l:ldh Result Accuracy(%) [4] M. Betke, E. Haritaoglu, and L. S. Davis,
ruth(km/h) ( ) “Real-time multiple vehicle detection and
=] &3
£ A % 101 %438 tracking from a moving vehicle,” Mach.
=
sdiTIC 93 % 4.6 Vision and Appl., vol. 12, no. 2, pp. 69-83,
&3 88 94 93.2 2000
il 9 102 926 [51 M. Bertozzi, A. Broggi, and S. Nichele,
Total 338 “Stereo vision-based vehicle detection,” in

1757

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-09 Vol.44 No.09

[6]

[7]

[8]

[9]

[10]

1758

Proc. IEEE Intell.
2000.

H. Tingting, “Traffic speed estimation from
surveillance video data,” IEEE CVPR Wksp.,
pp. 161-165, 2018.

H. Shuai, K. Manika, and C. A. David,
“Vehicle tracking and speed estimation from
IEEE CVPR Wksp., pp.

Veh. Symp., pp. 39-44,

traffic  videos,”
153-160, 2018.
R. Shaoqing, H. Kaiming, and G. Ross,
“Faster R-CNN: Towards real-time object
detection with region proposal networks,”
IEEE Trans. Pattern Anal. and Mach. Intell.,
vol. 39, pp. 1137-1149, 2015.

A. Krizhevsky, I. Sutskever, and G. E. Hinton,
“ImageNet classification with deep
convolutional neural networks,” Advances in
Neural Inf. Process. Syst., vol. 25, pp. 1097-
1105, 2012.

J. H. Kim and D. K. Shin,
based vehicle counting and speed estimation in
CCTV videos,” J. Broadcast Eng., vol. 22, no.

4, pp. 448-461, 2017.

“Optical flow

4 H Z (Jung-Hun Kim)
2018 2% : ARG #H5F

Be 4

v 2018 24~&HA) : A
— AR Aakg
e H%L
‘ h <ol Hefd, Az,
AutoML
[ORCID:0000-0002-5418-6790]

‘._)||'
-In

= (Doo Hyun Choi)

W 1991 2 AN At
Tt &4

19931 24 : Postech HAFA7]
F&t MAL

19963 8% : Postech AAFx17]
:r_z‘;}sﬂr ul;\].

20039 3Y~&A
AR W

<FAlEol AFAlsAe, AZEFTE

[ORCID:0000-0002-4950-8863]

‘?i

fo o
L

Hofska

www.dbpia.co.kr



	Faster R-CNN을 이용한 고속도로 통행량 및 속도 추정 구현
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 제안하는 딥러닝 기반 통행량 및 차량 속도 추정
	Ⅲ. 실험 결과
	Ⅳ. 결론
	References


