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( An Extraction Method of Number Plates for Various Vehicles Using
Digital Signal Analysis Processing Techniques )
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Abstract

Detection of a number plate consists of three stages; division of a number plate, extraction of each character from the
plate, recognition of the characters. Among of these three states, division stage of a number plate is the most important
part and also the most time-consuming state. This paper suggests an effective region extraction method of a number plate
for various images obtained from unmanned inspection systems of illegal parking wviclation, especially when we have to
consider the diverse surrounding environments of roads. Our approaching method detects each region by investigating the
characteristics in changes of brightness and intensity between the background part and character part, and the
characteristics on character parts such as the sizes, heights, widths, and distance in between two characters. The method
also divides a number plate into different types of the plate. This research can solve the number plate region detection
fatlure problems caused by plate edge damages not only for Korean domestic number plates but also for new European
style number plates. The method also reduces the time consumption by processing the detection in real-time, therefore, it
can be used as a practical solution.

Keywords: 94 #4, tAd A3 #4, ¥3d 4, W@ 3%

w48 S7het wel wE 3ol AR At &
dE AR, A7) *}ﬁ% AZ 5= 3l
BA 4%, A AbSle] amstel A BEe] Ho olel w2l Fxr#A, uF Wit ANk AFe] T, W
& SAIBHA HEAM AldE =2 Alste] Age] 7} 2 A e, S8 Ao Aed 59 oY i #
4 BASS gndoz 43y 93 dFso] M

I.M &

i

" A3Y, Y g A Hol X3 YA Hu}h XFAHQl Al A3 Al
(Soongsﬂ University Computer Institute) 7} Q15
* % ;Qﬁ:l%, %%H]@7]% zf‘;)_\‘l‘ﬁ:l)\]- 7-:” ]— ?_L’q-L_ — = B -] ~ E]:
(Corea Vision Technology Inc.) MEd JHe BE Aol 3842 /A AF
ALY, AT EET)edTY o Ausl= YRZ 2 oA 93 giate] "ok
(Korea Railroad Research Institute) A2 ME T olAL Alate] A|ZHE BEEHE Zuo

HAedp 20073912€13Y, AT Y: 200835969

(138)



2008 58 MXIZ3E ==X H 45 A SC

2 228704 AU T8y A%E 8404

TH ARE QD S99 2&erlole v A
H] & Aol sac}M

Aol WEd A4 B A7E AA W H Y
e, 24 Hdi AN AEER 3%, F29
ALEA A4 A 7HA S BEoR A7HT Yo

[3~5]

A=R

2 =rdMe o8 E EAE dsdA, M3 b
29 e 14 Mg ddks ar)g Ay a9
A= Bl Aol tAE Az B4 7Y
NP2 wEx AEgstA Hid 9 ks

e
MR w8 292 TP s

l

G

foi

. Eﬁﬁ}—‘ﬂ
AT emaze 01

(139)

HA3= 13
A4 7Hsdt o2 HIEHe] itk 28121 Sobel ol A]
AiAbE e A7)7F A= 7] WEdl el =27
o} um:u 371 2}017} Z Afole Wzd 99 4

i

X

T oN ox ml ok
o

of
o

.

ik
) |
e oftt S \,—E'

ju
™~
T—J
Ol¢
-

I

ranh%Pﬂn

N
41
o

> fr K opo

18 i)

(40 to
Y
k)

ko
§a mlo ., o off

B

nh
flr & 1

p‘h

)

58

lo

o

—

28
AL

rlo [

1o, o yo

Lo e
© o

to
>
1o

N
-—‘—J
D)
>

rE
l-o[n
e

o
=2

o,
ot g

30, o
"E'A;‘ﬂ
o

[
=

o o, o R

£

r>
ne .
}:1
AC)
T[N

®
o

o

Mo m2 K

o n

)
>
oko
[U?.l_':
4

rS

2l
oy
o2
s

o

f ulN —‘-Ef O‘E

of
o
o

o o
F_lF

(94

8

lo

o

gt

M1

X

S
fn
W)
(E

ol e B 2 K
it

ool fof

oo i o ™
32,
s

o
o

o
ol
el
©,

i3
By
e
3
}o[i
b

=
I
©
N
T
o
c
N

(r fog R
oz

-3
R
T T e/

O,
Sk
N
o
-
-

2ol - R
o
.o g
1o

>

.

2ok o Mo 2 L8

o M
2
oft ml m¥

Y



du= 2

14

5

e

__o=_
!
ar
80

o
+1

=
=
=
ﬂ__mo

A}

=

AP, AE AR

UL (EA w5

)

8

A} 7 H8-(

a4 ol LS
29 2ol AT 7Y

4D, 78 9L-&(3A nig

ok

Zh),

alp

PEAK

DiRi®d

16
18

o

VALLY

15
1.7

The region segmentation process of number

plates.

RS x 1550

B0 1 0

1.

Fig.

(140)

2}

£
SORY

=

—

2

o}
=

il

&
s B I

9,]

o

I

Atk
=

206 AlZX(Gray Scale) 94& AM&
3

\Y:

Z_]_
130 FAHH

_)':.
(AR A 6] 7 Mg A gaE ool & o

7o

1—

-

st

°©

A

]

|

o

2 4

%)
AL weld 13 19] 114

A 7}
O

=]

-
!

-

-

]
7 294 Hole A

—
5T

z(j'

A

o]
4 4]
4 5)

L -

7}2 ¢t A2 H)7} 210)th

3
(@]

A
%)

—

A4 2] Asd A

b Be dduct Bol Yehdt
KFAA4 3] ABRe T4

slo] 19 19 129

A F R o A

RRE
A}

33.

-

4
o]

9]

-

°

S CIEL]
3



2008H 53 MXE%3 ==X A 45 H SC H

1= Q—g‘}l—; A7V A L

oA =

3 3=y FER Scan_Interval o] &
A3kl Scan_Interval 214 93] Artdr

Scan_Interval = (HeightMinPlatNumx

HeightRegNum)/HeightStdPlateNum (1)

T4 ()& o] 83 640x480 G gl Ex14 7}
=3 El.’h Z 89 #o] HeightMinPlatNum 759 ¥
20 HQl ulol 72 AA Hagddr ¥liz THA

FE2= Hstd Aol ol & FEHE FH9
HeightRegNum 838 34 HT ¥Ry =

HeightStdPlatNum 17028 VU+d 7084 HEgns
E3ee A 94242} Scan Interval% 3o}

Scan_Intervale] 380]8}= A& F4&

NAHLE Yl x5 FREWUEes
o 3 oo AdHHTHEI} F
o3t 19 29} ol Zy M3

&) o]z ok gt H3S *‘?—94 =o| 7} .
#=9| HeightMinPlatNum

et
Hy

I nle

lo

rg

—{J
o,

i
2
ftilo

>.

=2

R
> 10 o

o

p

L it oy oﬂ
i

o :{m 2
2

_\119,
o o

o)

p—

s

7} 752 AL
Zo J7} 1509
9§ 7t2 A2 H]go
= 3t

©
Ir
M

W olx et x& o E S
FAA g A3t} 29 14= 7 A
x&3xe ¥9, yE5< T FAE(x, Scan_Interval) ]
T13e 256 A|ZE(Gray Scale) 92e] ¥7|gto =
AEe THZE EAS Aotk YAE A%
7} FAMdE we o] Fojit)

O 32 FARA | EAA B2l (peak) 9t

_r_,
rx
o

k)
b
<

A

-1 ol rlo i

DS R

il

ool

Vally
i aad

<<<<<<

21 3. Peak?} Valley
Fig. 3. Peak and Valley.

o,

o do o= fo Hr 2 S o
T

(141)

H 3= 15

N
N
1o
rE

FA1e] 24X

47Y, F+8-& 570,

0,
oY,

A
ih
ofN 2 1o —Ho

OO0
!
p—
p—t
~d
P e}

4o
=
S

o

= 11
)
_C:L
9

r

T

(o
oy
S

ok
%
rlo
N

>~
P
rx
1o,

N

N,

il

55}1—* _‘011

e
¢ of

ol
ks
2 ir
lo

el
N
Hr o R
b
fo

o
ol ol

il
kY
_O'L
iy
Jt
}ogt
o 1o
oM
© > o

e 3
2 ol
>

©

N oFroMAe
o o
AL
W

o
182
1S
o
oY,
o\
ol
rir

o 4B qu Lo
R
N

A
—r
ot 2
r._..a
v

o
r

o 7 GVallys
GPeak — GVally®] gtol &2 F-#3} H%P%-“%QJ 39
247 Ao}, ol ZA FajR
tAp QA FETE F B
W& ok 3 a2 19 1494 BE A3 2o
T2l o A shube] EAF Fo dold dut F
o]7] W&o 28 HshH she EA Zo] Hua
2 o)th Eab o] Ext Zo| A AAFRY A
Ao JAGES ZoH A

2
1
A z2Ae 25 AEd

S ok Mo
N
g S
i
L
9

i) ab
o AT yo 4o

!
1 o Mo

N
o X
-t
32
5 r >

jihd

d

>
o &

i
X
o T,

o o
X
SUN

O

M T
by
o

by

oL
)
O,

X
rlo

sl o
ot
m |
N

o
rE R
O'E: OE
_OIL

=

N
|

Mo

AL

by 2

S o
—o
o0
!
p—
—
=

18
1o T

—r

od oX rir = IR
Ml oft

rL
}o{r
o
ot
KT
o,



16

FEE Y 49

HOHE B FA e

NO

HSES B8 0|88 HE YH

Bolt Ak e
Fuddoz 13 4 4 9o de 3

A= T3

RO 7l2 g2 3 JARN o] FshH ,
9 FE AN 1Y YA AL wHESIY
AAgH), ol R o7 o] Z3tHA £t W

S22} o] ALY 7 o]F3HA £t § B
=t 19 19 159 Zo] START LINE# END
LINEZHS] A7t 5839 &2 Fol9f dx]3hd A
28 d9oz #Agh

A2 8% & =
S B9 BAHAT 24
o] Mol HARAY Fei7t E#Fato
of AFWHol AT A%
P71 sl 37 19 163 Zo| M3% Holg ol

i:_l

S
=

rgz ki

(142)

s 2

3t A WHE ARSI 17 19 163 2ol FE B
A5 7tER 3 JAY o]FsHA T ¢E AT
she WA E Mg 4% £39 LEF & Foh
ol 71& &3 v &F EJ kel A=t e vt
2 Aarlsh A MER P2 AFF g7A
AR AHE F9 74 HEHe] AVEE V2 999 2
N2 Bz gPstel Aol Wssel R J9L 2%
g @t} o] MER Wol 4F WL B3 4% Wsd
o $YER 7B PRI

olgel WEH JY4ET PUS aoktd 1Y 59
gov 3u FPoz FHYL

1 SAle 33 WA, 79, AF9 729 HEdol
T3a 44e) y2 2 TEREST FERYD 7 9
ANE 7|22 xZFS et 302 Scan lineS ¥

18]a 7t Scan_linedl| thste] 19 19 149} Zo] Z

Y713 2P EE J-hoh Iz x
2o xBE yEL FHIHE(x, Scan_Interval) FAe] 87
grolth. FAA S Y] gt a1HZE A4S &olsA
3t7] flaf AATE ssta FAMIS] ¥l & 2=
g oz B89 & AFdrh A4EdE 5589
Mol Wt Case 1 3 WA HEH, Case 2 78 ©
T3 Case 3 A3 HIHo 2 FEIT}

2 A= 7+ Case®E FAMAAA B-5-29 754
58 HWe g Aolg B HER FH F9e £
g3tct S A HEAR Casel S dAIZE ¢ T8
A a9 19 149 FAAAA 589 A B3¢
e AolE Fa HIH FTRAES B,

3 EAE 2 FH g9 gia) dA HISARIAE 2
19 154 f@.’-«: TEHS A S 19 19
.8 o] &3 HF WL o83}
£ g a iAo ® O9 ]
94 1774 ol Aot A A E vludte HF 4

SHAl "ok =3 3 dAA Case 3, AF HIZH

"é 35 98 HEwy 72y WzHoE yyr] 9
3 Wole Zo|E vl Aol F7t drt

A Al SAE AX HFHeE 19 19 183 2o

FApe] dhstol ¥

h:.o]

AE% J9Eeol grET
V. AEYE Y
2 AME A% 870 tate 71etn & wEol
N Adshe Eg Q¥sn AFHoz AdEs
37} gk



20084 53 Hx}

OH

55| =2x H 45 4 SC ® A 3 3

C ne 2a ) [ Peak 6~9

1 | Interval : 30

CASE 1 CASE 2
S HE pEN ~Z visy

1 l

MAD SHIN =4 HST SN A

[

HEL RHEA HE HENaPENA AE

NQ

YES YES
NO
B HE YIS N & Lt Bl o
el ) C:aa ij B % pi

)

% 5 AE HESE HYH FH dh
Fig. 5 A method to extract vehicle number plate.

A H AL 22AE s Fou @& EA
o2 FA At meba =
| = HAANA AFAFE HAZ FYGslofo} Fioh
29< 3 AHE HAX A= PGRAMY Y
CCD7}9 2}, Dragon flyI =& -& A}Le15 3 & A
o] HHEE 64048002 3l ow 9 i xge
&2 SHAE oD %o AT Re
== Pentium-4 26GHz, Memory 512Mbyte,
Windows XP #7394 Visual C++ 602 A}&3te]
#3lth.

O 62 A3 oy F 7t F79 WHIEHd g
YR AY J4E HoFth A IS 2.

N
—_—
M
2
o
>
=2
of
1(;_){1_5

17
Peak 8~11 " Peak 11~14
| interval : 20 interval : 25
CASE 3
ME HESR
HMBSD R =F
MBN BEHE
YES HEIY Pesk ~ ME Vally
e 110 ~180
S8l 180 ~ 300
REw, Ji=s Hen O
Glg@ R i%) @ag kR s%-g)
g 1. Az
Table 1. Results of experiments.
AY ol | &2 ME | FEE
SZHHA 400 399 99.75%
T8 400 398 99.5%
Al 7| &8 (short) 200 199 99.5%
My wEE(ong) 200 198 99%
78 Al = 400 399 99.75%
NS
- 199 99.5%
Atel 2 200 A
RETE
= 198 99%
Aol g 200 o
Aoo] JAs A AR yEE AT RIS v
Zo] FERT FL Ao s HL oS o
¢ ge BEH Aol hed Gaelth £A R
Wk g wWa 2AE N A9d 7 FANe 24
shol £ BRI} WE REY 9AE B}
=}

(143)



RER

=N

18

2 HAit

GEE!

o}

K

ﬂNO

o}
£

%] BFa)7} YentA

W3

Al
o

o %4 87} 2102 AR A

AT} ol Fof AA|

o

o th?

el e PHAZ 8o & 4

Ho

]

37

HAE

O
A&

A2 3

qomg

5

o

3

<]
ik

qz o

T Ak AA,

Al

1

bk 7

S

T2
o

ol

_a_
T

ool g B

ok

6. Extracted number plate area by experiments.

Fig.

ikl

HA =

A7, v A

3t

=l o

N

ol o

M3

AR5 =

71 4]
9

2

AFARE AT B
SRR

|2 e A= A8

A

2

o

3}

Ry

)

e 3

= =l/9 4 of

A

HAl 3]s

N

beol

%]
1!

__AD

A

g

s

v o=
— A

o] A7t

A
4. 2007. 01. 29

3,
7N

|

Jeong Hee Cha,

A

2l

oAl 431

2006
e

A
7=

H
-7

o] 7]
Young Min Jun

W F
=
o

]

1

[

An Algorithm

for Segmenting the License Plate Region of

111

H

]

[2

V. 48

a

= o
=
<
i =
ol
o B
X B
< M
T
R
= 3
—
o
e =
S S
aS.Y
o S
P
)’
5 o
SRS
™
B
o B
]
% B
=
20 M
Yoy
il o
&m
KO —
Eonﬂ
oY
ol
o
= 3
N
Bo 2T
C -
~
o) =T
eli
A
N
of

(144)



4]

[5]

[6]

[7]

20084 53 MAESe| =X X 46 # SCH X 3 = 19

WhongXiang Huang, “Research on Number—plate
Recognition Based on Neural Networks” IEEE
2001.

Met Yu, Yong-Deck Kim, “Vision Based Vehicle
Detection and Traffic Parameter Extraction”,
IEICE Trans, Fundamentals, Vol. E84-A, No.6
June, 2001.

M. Yu Y. D. Kim, “A approach to Korean
license plate recognition based on vertical edge
matching,” IEEE Systems, Man, and Cybernetics,
International Conference on, Vol. 4, pp.2975-2980,
2000.

C. V. Jawahar, P. K Biswas, and A. K. Ray,
“Analysis of fuzzy thresholding schemes,”
Pattern Recognition Vol. 33, pp. 1339-1349, 2000.
K K Km K I Kim J. B. and H J. Kim,
“Learning-based approach for license plate
recognition,’ IEEE Signal Processing Soclety
Workshop, Vol. 2, pp.614-623, 2000.

19939 FaYstT o

20009 %At o3kl
AALT} B E

<FHAFEoF . HCI, AFEH A, WBD>

o X AHI L)

20083 St=rAbd 7= o) &
AFHIT T TrALEY

20083 A d=ru] A7) = (5F)
ITSAHA #F R&DE Y

| <FHTAEoF ¢ HFHUA, A

A 2>

(145)

[8] Kwang-In Kim, Se-Hyun Park, Kee-Chul Jung,
Min Ho Pack dan Hang Joon Kim “The Neura
Network Based Method for Locationg Car
License Plate” Proseedings of ITC-CSCC 1999.

9] R. Parisi, E. D. Di Claudio, G. Lucarelli and G.
Orlandi “Car Plate Recognition by Neural
Networks and Image Processing” IEEE 1998.

[10] Byoung Tea Chun and Ho Sub Yoon “A Method
to Extract Vehicle Number Plates by Applying
Signal Processing Techniques” A A38&A],
Vol. 30 no.30 1993. 7

[11] Y. Ohta. T. Kanade and T. Sakai. “Color
information for region segmentation.” Computer

Graphic and Image processing, Vol 13, pp.
222241, 1980.

M oo al(4g39)
19973 Ak ek nl
AFE A FAEY
19994 Aol sha Yjstel
AFE Y AALEG
2004 AT o5t
AFE Y vHAEY
<F@ATor: HCL ZFEHAA, AHA4>

F A (A
1985 o}t 3t al
HAAE e SALEY
19873 o}t & ol
A7 qAEY
20073 AH st
A A7) sk dAl e g
19979 ~ & A = rledT Y d9ATd
AEFAEA AT
<FHAFEE L EAA o>




