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Real-Time License Plate Detection Based on Faster R—-CNN
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ABSTRACT

Automatic License Plate Detection (ALPD) is a key technology for a efficient traffic control. It is used to improve work efficiency in
many applications such as toll payment systems and parking and traffic management. Until recently, the hand-crafted features made for
image processing are used to detect license plates in most studies. It has the advantage in speed. but can degrade the detection rate with
respect to various environmental changes. In this paper, we propose a way to utilize a Faster Region based Convolutional Neural Networks
(Faster R-CNN) and a Conventional Convolutional Neural Networks (CNN), which improves the computational speed and is robust against
changed environments. The module based on Faster R-CNN is used to detect license plate candidate regions from images and is followed
by the module based on CNN to remove False Positives from the candidates. As a result, we achieved a detection rate of 99.94% from
images captured under various environments. In addition, the average operating speed is 80ms/image. We implemented a fast and robust
Real-Time License Plate Detection System.
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Table 1. Variation Factors of License Plates

A

N

S Hu [

2

i3l Al o]ekr]8kal, Faster
N3y, 3F ol A= Agele=
Arg gt} o] & 4ol A= AlH ]

Factors Explanation
Location | location variations of the license—plate
The license-plates are many or
Number .
Nothing
Plate Size Change of the size of license-plates
variations ) according to the distance and type
Font Change of the font
Fic Color of the character, Background and
distortion of LP
Weathers | Rain and Snow
Environ- | Brightness Day, 'mght, and Lighting such as
headlights
ment
variations | Occlusion | It obscures the plate
Background | Similar to those license plates
2. 7|1 AT
QA el WERE AN} AYARE LT
e AztEol, AEAL WEW A% AAUEL oD
ol EAskE WManel A, 2w U, v e A
BES R34 9, ol Aste] AYRCB), A4, =Y
gely 7#e 54 wWHES CCA(Connected component
analysis)9} EEZ7], oA dih HZ WF TS o]&3sY
AZsAh 2 olgA doXl AFAES &5t HE

T HE AN=RES FAMSTHL 3-8l olHd UHES
£59] o]50] glgloy Abde] AzZtebA] Ratdd HEe
SRl e ALgEl7] olEgen, sz WEe AHow
AZEo| t] Holwko, Artakol Frtshe FAZE AT
ol9lo = 94 AW ZHE Haar-like, HOGS} 22 E74H)
HES A4 A4sta oE td AZHMLP), adaboost,

SVM(Support Vector Machine)# 22 /7|8 A3 sle=
ATER JPH o2, 10, 11, 13]. ©
Aes MIAZ = dled, mde 23tk
7beto] &2 &Sm7t Ay
AT

# < Deep Learnings W3 H&E0] &3t AT7E0
solibal AvH16l CNN2 HEAl 77
o EAMHES &835kA gom, UE
3

it

T
oL 01’{“
:Oé
~N
i
=z
o)

)

oft

o

o

fl*]

ok

2

L =

N O

o 32

BN

B

2
N

o) —

otk

o en
=2
AN

i ol

a Q2 P1 a3 Cc4 P2 C5 C6
64x32 64x32 326 316 316 16x8 16x3 16x8 /O

C S

{

1

i (¢}
33 33 22 33 33 x 3w s 1100

| _ conv conv pooling conv conv  posing conv conv | QO

Feature extraction Fully-connected
classification

Fig. 1. The Structure of Convolutional Neural Networks (CNN)
for License Plate Filtering
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Table 11. Experimental Results of the Proposed System
Using 2 Stages
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ofs
=
2}
=N
|7
¢
av}
o
@
=
<
[¢)
il
o
)
X
o

o
fr
2

St A4E Axdle] Aol AdF wims

Fig. 133 Zt} o]g} o] Fo = Yol 9 Wiy

= o
A HE Al MEd dHor HEHNoY, ofF
A’ dAClA G5 Negativex #HTEo] AAHE 45

Eo] S48t

Fig. 13. Examples of Detection Failures at the Final Test

46 O™ AARMTle| Z3} H|D

Table 127 #AI¢HE Al2~€e] H5E B =FoA &43
dlolEl A} 22 dlo]EAle] dH(52007%)< 01%3}"4 A eF
H A Adaboosts: &8 Wsd HE A2F



518 FEMEISS =2 Al/AZER0] H HOIH &% MoH Mi1=(2016. 11)

o} mluste] HojFEa 9ty B =AM = Deep Learning

71914, 15, 2018 @&83to 2% True Positive HEES

5.65% FAAZ o1 False PositiveE 2% AAT + 9
A

o =3 GPUS 282X FAHLEE S0ms ol &

32

o

Table 12. The Performance Comparison of the Proposed
Method and a Previous Method Using the Same Dataset
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