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ABSTRACT

Tt

In general, the detection of the vehicle license plate is a previous step of license plate recognition
and has been actively studied for several decades. In this paper, we propose an algorithm to detect a
license plate area of a moving vehicle from a video captured by a fixed camera installed on the road
using the Convolution Neural Network (CNN) technology. First, license plate images and non-license
plate images are applied to a previously learned CNN model (AlexNet) to extract and classify features.
Then, after detecting the moving vehicle in the video, CNN detects the license plate area by comparing
the features of the license plate region with the features of the license plate area. Experimental result
shows relatively good performance in various environments such as incomplete lighting, noise due to
rain, and low resolution. In addition, to protect personal information this proposed system can also be

used independently to detect the license plate area and hide that area to secure the public’s personal

information.
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Fig. 4. Edge extract, (a) Detected Car Blob (b) Edge
Image.
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Operating System Windows 10
SW Programming Matlab 2016b,
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Fig. 8. Examples of success, (a) Evening (b) Night (c)
Night,
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Table 3. The result according to situation
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Num. of Cars 117 117 96 139 469
Success 116 108 52 130 406
Failure 1 9 44 9 63
Success rate 99.14% 92.30% 54.16% 93.52%

(@) (b)

Fig. 10. Example of failure, (a) False—Positive (b) True—Negative (c),

(b)

©

(d)

(d) Challenging cases,




i}
¥
]}
ll

[z
>

Z6 #AGle] =& HsH I HE HAFTES
BYTh ol G4 W 4 dide] B3 EAE F
=< 9 o]rA HlelHERYH 14E EA(high-
level feature)s 5T T A= HHd 7€ 2 &
St AL, =3 Fgoll 3 DoG HHE A& F&
of o] g3t MEW $H FI& AAHAY] w0l
o Ak oA oA HER TR F9& AR
] HE g 9x)e] A A Aok Zﬂ% AH-g-3taL o A
3tao] YA ARE o] &3t MsR 99 HE &=
= A AT AT Fig. 10(c)2F o) 723k B4
o® Moy g9& A& olH A= o
AAR=H, o] Aol Had 498 AEs] &
o] o]u] %] & ¢(Image enhancement) A o] &
Aoltt.

T AT AYL ozt YA M 99 HE
< MAsta, BHEH Q1 CNN(Recurrent CNN) ¥
S A gste] MEsTs AAsty, AF L 2 A
e BEFY F e AEHES MR 9ol

REFERENCE

[1] D. Zheng, Y. Zhao, and J. Wang, “An Efficient
Method of License Plate Location,” Proceed-
ing of Pattern Recognition Letters, pp.
2431-2438, 2005.

[2] Korea Creative Content Agency, Evolving
Deep-Running, from user Predictions to
Translations, CT Culture and Technology
Meeting, Korea Creative Content Agency,
Korea, 2016.

[3] R. Chen and Y. Luo, “An Improved License
Plate Location Method Based on Edge Detec-
tion,” Proceeding of International Conference
on Applied Physics and Industrial Engineer-
ing, pp. 1350-1356, 2012.

[4] MA. Lalimia, S. Ghofrania, and D. McLernonb,
“A Vehicle License Plate Detection Method
Using Region and Edge Based Methods,”
Journal of Computers and Electrical Engin-
eering, Vol. 39, No. 3, pp. 834-845, 2013.

[5] J. Tan, S. AbuBakar, and M. Mokji, “License
Plate Localization Based on Edge-Geometrical
Features Using Morphological Approach,”

NS 0|88 NSk Bl o AE A2 1173

Proceeding of IEEE International Confer-
ence on Image Processing, pp. 4549-4553,
2013.

[6] H. Bai and C. Liu, “A Hybrid License Plate
Extraction Method Based on Edge Statistics

Proceeding of IEEE
International Conféerence on Pattern Recog—
nition, pp. 831-834, 2014.

[7] T.D. Duan, D.A. Duc, and T.L.H. Du, “Com-

bining Hough Transform and Contour Algor—

and Morphology,”

ithm for Detecting Vehiclesi License-Plates,”
Proceeding of International Symposium on
Intelligent Multimedia, Video and Speech
Processing, pp. 747-750, 2004.

[8] B. Oh and D. Choi, “Number Region Extraction
of License Plates Using Colors and Arrange-
ment of Number,” Journal of Korea Multime-
dia Society; Vol. 14, No. 9, pp. 1117-1124, 2011.

[9] X. Long and J. Zhou, “An Efficient Method for
Dark License Plate Detection,” International
Journal of Digital Content Technology and its
Applications, Vol. 7, No. 55, pp. 477-485, 2013.

[10] J. Yun, Y. Choi, and S. Lee,
Enhancement Algorithm for Detecting the

“An Image

License Plate Region Using the Image of the
Car Personal Recorder,” Journal of the Korea
Academia-Industrial Cooperation Society,
Vol. 17, No. 3, pp. 1-8, 2016.

[11] K. Lim, H. Byun, and Y. Choi, “Vehicle
License Plate Detection in Road Images,”
Journal of Korean Institute of Information
Science and Engineers, Vol. 43, No. 2, pp.
186-195, 2016.

[12] H. Li and C. Shen, "Reading Car License
Plates Using Deep Convolutional Neural
Networks and LSTMs,” arXiv:1601.05610,
2016.

[13] E.J. Kim, Introduction to Artificial Intelli-
gence, Machine Learning, and Deep Learn-
ing, Wikibooks, Paju-si, 2016.

[14] A. Krizhevsky, I Sutskever, and G.E. Hinton,

“Imagenet Classification with Deep Convolu—



1174 ZEDICNES ==X X20A X8=(2017.8)

tional Neural Networks,” Journal of Advances
in Neural Information Processing Systems,
Vol. 60, No. 6, pp. 84-90, 2017.

[15] G. Farneback, “Two-Frame Motion Estim-
ation Based on Polynomial Expansion,” 7The
13th Scandinavian Conférence on Image
Analysis, Gothenburg, Sweden, pp. 363-370,
2003.

[16] L. Assirati, N.R. Silva, L. Berton, A.A. Lopes,
and O.M. Bruno, “Performing Edge Detection
by Difference of Gaussians Using Q-Gaussian
Kernels,” Journal of Physics: Conference Series,
Vol. 490, No. 1, arXiv:1311.2561, 2014.

o X
¥ e 3

19919 29 eHE Tt HAHE)
a3t 4ol 8Ah

2000 29 k5Tt ek 7
FHZAS BU(FAA
A

2003 8¢ ZAETHEgn ITohg:
AFEST WA S8

s FFE T, AAFY, 7]

o]
&
FE ORI, Held, olvAl Z=2AA, Y

A, 2ZES O] W&

o|a2td kAt

2011 7€ F FAdE e 4
(F&Ah

20159 62 ®B] 2H)| 2uleolE It
it e EH9(FE
A AL

20153 1€ ~64¥ Xcelvations
Consultancy Pvt Ltd,

AR 2F

201649 38~ AA FHGFASE HehA 7 FE T
3 upab 2

BBk AFE WA, WE A4, G

19984 7~ @A (F)7v] A9 ZHA}

20159 39~ AR FFPE | TIolss] 551%

Tl Rok: A, A4, ARE N, 2wl 9
W T = )

o d £

—

iy

1983 29 AR et w WA T
7 Q25

19934 8¢ KAIST HA7]HAA}k
284 AL, uHAp)

1990 39 ~#A FPLBr)s

W AAFNT w5

20164 39~ @A FFDE T oj3t5] o] 4}
BBk GAA, AU, AFEND, Feld



