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Robust Scheme of Segmenting Characters of License
Plate on Irregular lllumination Condition
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Abstract

Vehicle license plate is the only way to check the registrated information of a vehicle. Many
works have been devoted to the vision system of recognizing the license plate, which has been
widely used to control an illegal parking. However, it is difficult to correctly segment characters on
the license plate since an illumination is affected by a weather change and a neighboring obstacles.
This paper proposes a robust method of segmenting the character of the license plate on irregular
illumination condition. The proposed method enhance the contrast of license plate images using the
Chi-Square probability density function. For segmenting characters on the license plate, binary
images with the high quality are gained by applying the adaptive threshold. Preprocessing and
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labeling algorithm are used to eliminate noises existing during the whole segmentation process.
Finally, profiling method is applied to segment characters on license plate from binary images.
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Fig. 1. The three types of License Plate

a8 1(a)&= 1996.01 ~ 2003.12€71A] A€

W

ZE(Character Segmentation),
A4 (Neural

a8 1(b)=

olxe] ¥
FAZE AFEA]
2 ARG, 2006.11
*Ur iﬂ?P o]

o AR A AL Sle wEtelth
2004.01 ~ 2006.10¢ 7} AH8€ Wigso
iﬁ‘riﬂr te e Addie #AH 9d A9
I shettel I 8= 7|50t AR E &
% o] F 2ol AR Sl 2 1(c)= A
Aol MEasst e Aldsglen, gt

A e QAe] 4919 MaE 3

a2 W= o
2 » s
e de dr 2 o2
N 5 o
T 8
o » 3 wm
aﬂt o L
ol‘ = mlm
2 Lo
rE
v ol
rlo F{F
o
o e
12 fol o%
1. Y E oX
fu o Mo
1o .
e ¥
PE j &
o R
LE R
Mo x T
o —
112

o,
=

=2
PN
1o
SE

[e]

of, Q

Hi
[‘;{Eo
[0
i
N

e (proﬁhng)%‘é}i’ﬁ Hage] Agehyot
2 99 whrol ARsiglth =a 74 =9 4
A Bl e FHor Zashdsle] Akl Feold &
Aol 917 Bl o] HRE o) gt BAE FEIASICh 12
Y g2 dA1e) npiR 2 g3l el a2 Bx) wfe 2
of " w'E ' EA Alele] eplo g Qlsle] MR e AR
T A%l stk a#ln Bt o it‘éH Hle)
o Hﬁﬁﬂ TZFQH 7174]7} Rosle], £7 ZRuile

_O‘L
G

el

[e}
ijr?%a‘* =3l ﬂifﬂr %1}9] HEES 2%
olztolt}. Leel4)
FAQ1 olzls} 71
slo] Abde] ejd B5 9o &
(=155 A= i =2 LR S R o
= 9 F glon, s 2|
ol g3t 5 01151*2‘ F3Y3}7] ot
T3 Lee(5)e WEd ddolA HV A 3|28 S



o,
i
i
£l
%0,
rr
[
3
oX,
e
rlo
BN
o,
1o
rE
oty
2
of
oo
o
A
N
fia
ro
Y
o
do
L
r [}
Y
u
o
=
=]
)
ki
)
p
il
N=
e
I

-y _
o 28 AR olgeE BAHE ugkap] 913, Fan(6)
& we 2eEs e YRR BE 2T eSS PR
3ol 2471 JHPAIG FEREGRE DAY, THA . el $2 o A8
FERE AN 54 o) F28 B AR RES) FUHL
Qol WEH BAS FEA. oAY JEe) yge] 2 19 FISETH MER FAL TSt 7l WuE
W9l visl] oI AEA MsBel JFE mela g g ) TIE CTERRS W, OlE M €187 7, wE
AT Fashe A 2 AL A1eqe B wpiie gy D0 IETII AARIEE olgd B, S Y
o) 59 HES o] mEds) ot e cgems | TEE O8R5 R MEel AdsE £
gt SAE Ao meis oo FoE Kim(9)e] A o) 71 ey 718 E o8
o] B a8 (09 pe Mane pan age S 9%E D9 MERE AFAAT. Kim(9)e] AT
o QSIS 3ol 29 L@ (el viama) w  THE AT I 7 A GRS A5, oS
Aoz 7] fEe] B RN Aslaith sah o = To 9aHdE Ad DIHEE G5t 99 &<
B A28 ol glo} $HACR Faap thgoirepg 180 SR UER o akgs) FATe
ol sK eItk SHAE AgemA 93 o pe ST HE WAL CF cj8sil BE ulad Fu 9
AU BAEE FEL 5 ok 2 o] 33 Aagg ) T B DI S, O1% Siskd YA wAS
QAL 94 NS ool e ok 2 g TEA Brekn AP e R Mand wasin
& el vhal 4849 AEAE malgoms gue) g UEE TN MEATH Wi g Lol
P OHEE B8 glEh B4 33 WAAE vage 0 IC MR S WG A A8e] dasie ojeid
WAL S on A8l A 46 AREg ngmes T8 TS TAE ks wARY ohiet Bem 24
AARS, 434 59 Zeolelgel vagel agug O C R Sas.
ol S e San SAdel s megen P EEINE I8 1@ 09l 4 2 4 viasl 5
A Agst meoll Bt welsle BAIE AR ¢ e Do Soo GUASE A8 lweMent s
o] i e Wag A gu Aage & T AET WERsl Dl b2 o Azl ool
SAel A AR A el ey A 2ga  Cr UER UTE ANVA AT AT e 9T
AL, B ene A s sgom s T AEA $E 2 MES ekl sz e W
o RE BAS F2O B wRol ogoiE viage oo SUTE WER AR Soldl /38 Aple, S
W1 Ans Besel Menel ool ven g e A 501 /3% AR, E4 el 94, TR
SRS SRR 2 A4S TR, Sl el o ) AR IR AR 2l A el S 48 10
AE A2 P2 A9A e FRAoR oaied g To o SRS Y, ST A Rk, A= Ve
o] thekat BEIZF A% uh(T)o] Qx|uk Zmo] odgko d 1(a)] Wy} A b2 Aol it} e} i =

AL 7] W] Ade] ¥ F717} o

rr ¥
5
=)
>
18
Kl

3}ttt Chi-Square
SEREE o &3 GAe) B S oA 9

ox,
ol
i)
i
N
o
[
1.0(1
fus)
OO
o
o, flo
o
™

S8 MeHe 10 o3 el voln Aue By, i
- ~ _ - 2= wio W,
be RS folBue ool AR 5YdNE F5 (a) XI2§ BAD} 2l T wot



64 ﬁﬁ.;q E:E1 ]:Eéﬁ‘!—‘El uI'HI)CwL (2009 11)

g8
wi5 wi22

(b) X9 BAP} gl + HEE
O% 2. HSE XA} uid S
Fig. 2. The array characteristic of the license plate
character

oleie Maw 99 U] BT 24 2 PR A
B 9oz A Belsel £4 Zzsige] BN
$3pI o), Rt sevel v 49 TEalde 5
@4, 3 FRE W g,

WPHE(10)] Yo Aoz AejaAt %w’ﬂi zm
S AT} Ge AR, 29402 19 3(a)
B P G P P
< v 4] Avke 19 ()% 71;01 %u} R 3<b>ow

(a) ZHo|| =EE HeE

\., Sl IS\

(L) st (o) AEe3

(b) 71| Weig ol 2 TH

(1) gast

(o) AE83

(c) Otsue| 2Efzk ZYES oI35t olFiat S

(1) gt (L) BBt
T3 3. 7Ee| Y ofSet 3¢ Tk

Fig. 3. Enhancement of image using the existing method
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Table 2. Comparison of recognition rate
QIAE(%)
=5 o[zl
78k 718
71.0

Ak I
(frame)

2 = Fej o|zist
705t 718
48.0
49.0
44.0
32.0

454

Hetsh=
714
83.0

g1 100
J 2 80
483 80
) 80

b s

76.0 80.0

72.0 78.0

60.0 71.0

70.9 79.1

Hir
>
S

X 28 2 ¥, AAHoz 912 Eo]
A4 Aee] AMeH AY ggo] Az 7]

ot WA 3% % Axo] ofele Ao £AE 2

;

TR o

l

o o H
oX ok

o
oo 19 ox w8 o L R rlo

OZL i y
oft
ol

2 &AM 50% wIRke] A

> Mo
tot
o r
"o
¥
o,
KV
£ 5
9,
™
o
N
i)
o
2L
oo
e

T
v
ox
=
2

[

Hir
rlo
o,
>
R

o0k 2 —_
N
L

fuj
i
e
e
oo 2
e

Lol X%

iz
o wlo o

ox X

=

N

N

-z
ftlo rEFTF
o

)

lO o,

o

ox 9 _1>_l‘, oX Y
ol
<

M oo ol

N oo T
o >

(¢

o,

i)

© op T
o
s
tlo
ox
o
o
=)
El
ol
®
=
i)
Ot
X
i
o
QQ
o

o
i
s2 e
[

oX &

o L
2
2
o8
o o
oE
Lo,
=N te
o M 02
e Ay
Ul o
= %2
2 o P
§E !
rlg .
N
)

u
o fr i 02
28

oz
ol

% 3ellM xzrdel dFez W

1-0(1
-
ol
ol
v
T
S
of
18
2

ox
4
-2

i)
glg
3
o
5
2
2

[¢]
0,
e
on‘,
o
o,
=
2
i
olfy
rlo
iy,

t of

o
o
"
e
e
8§
2
2

-
o} 45 4] A% R 2o

W R} PR g ¥
1

s

[l
BN
i

G
2
fu
M
=
<
)

N

f

O

2 orlo
i
L
rO
1>
u

X8
Mo

%g;

rr Al of

PO

mlo 4%

%>
i
it
L
Y,

o

“
o

g AUk
o
<

2
2
e
o
T
o to mX
N

o,
L
fol
)
o of
ox
=

WA Fa3pl 2
& olvjge,

o
o3
&

a
-

pod)

N
N oy
& 4
Wy
pog
S .o

E=I
aN o
2
o T

;@ o
P
:

e
P

2
S
>
rir
3
i
_\1‘:14
e,
ol
tlo
ol
X
ot
2
1o
o,
p=
o
ox

A7} gk MEme] gRrald £Rel G3E we WEHo)
A5 BAR A% RS, 29 B4 U0t B4 2
A9e 2sph, Ao Agsel e JlE drsel Pt
of vlg A% WolAlE JA o 40 23S Yok
ol BA 3283 1480 4948 Fale] dBadnh

ko ze] AolAE B =RolA] Ak 94 A A1
o AL Bl S5k Be BARS A A% ATE A
5% Zolth =9 ANES PP A2 g B4 Q)
& A4H 02 A7 olrh

ZADE8

(1) =3, ol Aol “AEA MR o)

HEY, o]idsl,

BAFET Q4] B AT S=3 HAets] gk T
=4, Al 279, Al 25, 338-340%, 2000 10€.

(2) Mei Yu and Yong Deak Kim, "An approach to

Korean License Plate Recognition Based on

Vertical Edge Matching,” IEEE Systems, Man, and

cybernetics, Vol. 4, pp. 2975-2980, October 2000, USA.

Kaushik Deb, Hyun-Uk Chae, and Kang-Hyun

Jo, "Vehicle License Plate Detection Method

Based in Sliding Concentric Windows

Histogram,” JOURNAL OF COMPUTERS, Vol. 4, No.

8, pp.771-777, August 2009.

ByeongRae Lee, Kyungsoo Park, Hyunchul Kang,

Haksoo Kim, and Chungkyue Kim, “Adaptive

Local Binarization Method for Recognition of

Vehicle License Plates,” LNCS, Vol. 3322, pp. 646-655,

November 2004.

(5) Eun Ryung Lee, Pyeoung Kee Kim, and Hang
Joon Kim, "AUTOMATIC RECOGNITION OF A
CAR LICENSE PLATE USING COLOR IMAGE
PROCESSING,” IEEE International Conference on
Image Processing, Vol. 2, pp.301-305, November 1994.

(6) Xin Fan and Guoliang Fan, "Graphical Models for
Joint Segmentation and Recognition of License
Plate Characters,” IEEE SIGNAL PROCESSING
LETTERS, Vol. 16, No. 1, pp. 10-13, January 2009.

(7) Ergina Kavallieratou, “An objective way to

(3

)

and

&

evaluate and compare binarization algorithms,”
Proc. of International Conference on Document Analysis
and Recognition, pp. 538-542, August 2005, USA.



it
=
i
BN
ol
i
ox,

(8) Nobuyuki Otsu, “A Threshold Selection Method
from Gray-Level Histograms,” IEEE Transactions
on, Vol. SMC-9, No. 1, pp.62-66, January 1979.

(9) AA=, BIF, T35, x| 7k JAE 7|H S o]
43 teketk A719) Wsw A = BasleA], A
36¥, Al 23, 122-130%, 2€ 20094d.

(10) R.C. Gonzalez and R.E. Woods, " Digital Image
Processing. 2nd Ed Prentice-Hall, N. J, pp.
595-611, 2002.

(11) Danian Zheng, Yannan Zhao, and Jiaxin Wang,
"An efficient method of license plate location,” Pattern
Recognition Letters, Vol. 26, pp. 2431-2438, November
2005.

(12) Jun Kong, Xinyue Liu, YingHua Lu, Xiaofeng
Zhou, and Qiushi Zhao, "Robust License Plate
Segmentation Method Based
Features and Radon Transform,” LNCS, Vol. 3809, pp.
510-519, November 2005.

(13) R. A. Lotufo, A. D. Morgan, and A. S. Johson,

Inst.

on Texture

"Automatic Number-Plate Recognition,”
Elect. Eng. Colloquium on Image Analysis for.
Transfort Applications, pp. 611-616, February 1990.
(14]) T. Kohonen, J. Hunninen, J. Kangas, J. Kaaksonen,
and K. Torkkola, " LVQ PAK : The Learning
Vector Quantization Program PackageTechnical
Report A30, Helsinki Univ., January 1996.

o Xt A N

449
2008 :
S HESAAATSR AL
2008-@A)

A gkl el Ak
Wik © AR, olF=R

1996 : s AAE3t St
1998 : sl HAE3F A4t
2003 1 AN AAFE WAL
2009-84 :

FAU FRENAA T Fa,
ThlEo ¢ R WA, A, H]
FLAESY
il
1991 : University of Southern

California (A},

1992-&A) :

SA FERFNAA T w,

1994:

U27A = A4 ALATL.

1998 : sdtigta ojgkdid.

1999 : st PR ES}
58

W AEs AR, AEEE

A



