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ABSTRACT

Researchers recently became more interested in license plate recognition systems. Factors
such as different lighting conditions, various tilt angles, and varied distances were the main causes
of system errors. This research aimed to present the license plate recognition system using Optical
Character Recognition (OCR) program with K-Nearest Neighbor (K-NN) algorithm and speech
generating program to reduce system errors and increase the efficiency of the system.

The license plate image of 465 pictures were included in the experiment taken in -45°, -30°,
-15°, 0°, 15°, 30°, and 45° angles. The system consisted of three steps. First, the affine
transformations, morphological operations, Sobel operators, and blob analysis were employed to
locate the license plates. Then, The Optical Character Recognition program with K-Nearest
Neighbor algorithm were used to recognize the characters in the images. Finally, the matching
characters were converted into speech.

The research revealed that the system could yield an average of 93.12% accuracy for
license plate identification, 90.10% accuracy for character recognition, and 90.10% accuracy for
speech generating. The techniques used in this experiment changed the properties of the characters
into editable data that could reduce computation time and memory storage of the license plate

recognition system.

Keyword: license plate recognition, optical character recognition, text to speech.
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The three color
components of
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Green component image

Red component image
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A A a =S

amszav Tuuisianuduaedszaud 2 Ua Aodauiuaziad Meudlemy 1 uas

1]
A

@ Y o a 4 Y
a0 GlUﬂTiﬂigquaNaﬂ'lwnﬂﬂgisﬁiuﬂ']ifﬂ']a@\ulag'Jlﬂi’lgwﬂ’liﬂignqaNa Luﬂ\ﬁ]’lﬂiﬂi\iﬁi’l\i

a l )

° v ]
ﬂjﬂﬂﬂﬁﬁ‘ﬂ'lu?uuﬂﬂ mmiaﬂizmawa"lmm Nﬁaﬂﬂ1iﬂ1u3mﬂ1\1ﬂﬂ!§lﬁ1ﬁﬁ N18 U

A a 1 ) U 1o Y o 9 < 1
Useansnmanuuiudlunmstszuianaga ﬁ’JuGl,‘ﬁiU‘LﬂllﬂGlﬂiﬂ’UﬂuﬁGI’éNﬂﬁﬂ’Nllﬁ’JL‘]iu

[

izuumﬁmai]ﬁi“ui’mqﬁﬁmqma@umﬂuﬁuuwammﬂmgﬂumwswcom"luu ”ﬂ IR 2.4 () &3

=

uﬂmmmﬂmwnﬁuﬁﬁﬁﬂﬂ 2.4 (D)

U

) mmszau luuis

(M) MNTEAUT

317 2.4 sz v luus

16



~ a 4 ] s A v A I ~
A luusu19nmsamIgHszauvesarIamnIzauami Wunisfsunew
[ A @ 1 H ] 1 I @ [ H
FEUINNAUFAVOININAVAIAINETENINAUNTS 1aa (Threshold Value) 1HuUmsadeszauaIngi
nFeuieunudeyavesnmszaudm erdeanuduvesninluuaaz iniavouaazdmii
=< =\ a = 1 A 1T W 1 I~ a A A o
FalumsnfSeumovinma o galagiaunnnusemnnuaunsy laavziluiia 0 wie (@a1)
a 1 1 1 I~ a I 1 X I
aannra o 90 laqliadesniaunialeavziluia 1 wie (@v12) degli 2.5 () Fuilu

v
S o

' [l { 1 ' I o 1 <
daudosvoanin luuisaegli 2.5 (M) ndinanundeduiudedislunmsudauiunin
@ PR 9 @ ds! [ o 1 A [ @
seau luus samsldaudiauegnumsmmuanunss Teaimunzaunuszaunin Tunisulag
M5y leadiaed s mMsvaunsylaalagmsmiuaa1alaniii (Pre-Assigned Threshold
I o 1 ds! "o Y o A [ 1 .
Value) {UmMsmuuan1nsy laa lagduagnuAw@L 130MIma NIy laasinainaly (Mid-

Range Threshold Value) Aonsyaunss laalagsn Iuinas lann luuish luaeediin

L

Ue o= om m= o mm oom m= ot oE= ome mm oo m=oom

(M Mwszauluuis (V) NAFAVDININT LA TUUTT

4‘ a [ (Y A
5‘]]7] 2.5 Wﬂmauamnmmwm%"lumi

Y

e .

2.3 msudasaunssn (Affine Transformation)
o I aa ] Y g’/
msulasnmdunssa [24] dlumsulasnmnidasnea ausanamn ldnanin 2

aa aa /9 ¥ A 14 A Ao 4 S A
U@ uag 3 UA Uszgnalsmaiunnmed lumsuainin nseinages Inatiea (Homogenous

I a o A an o
Coordinate) 1Humsunuinamiy 1 18 nsutlasdunssallszaovlidremsulasnimnaie
MANATINAUAD NITIADUNIN  (Translation) NITHHYUNIN  (Rotation) NITHOHIOVLIENIN

. A = 4 o a2 -4 . @

(Scaling) 1tAZMIIAOUNIN (Shear) B9 1AVINMTAUNUVDIUNTNFNIN (Inverse Matrix) 11

4
Fulszansnsuilaanin (Coefficient) lagldndnmsmasuniadialunmsuilasnandanelunis

17



3 (Y] 9 o I [ A o ~
LL‘]JfNﬂ'IW‘Uu'E]QﬂUﬂ'J'l?JﬁE]ﬂﬂa@Qﬂu !ﬂuwaﬂllﬁﬂHmZmﬂQﬂ’lWﬂu‘lNﬁJigﬂJ?awa LAZNTAN
Y
ADINT

2.3.1 MI@OUMN (Image Translation)
I A 9 A Ao 2 Y 9
lﬂUﬂ1§Lﬂﬁ@ufl'lflﬂ']WIﬂﬂﬂ'ﬁl‘Wll‘Wﬂﬂ fix, y) VINYALTUAUVDINITUY Iﬂﬂﬂ'ﬁ
A A ° P A A Ao & 9 o ' 2 1A = o o o
IADUNATUATUU UININUNDA “JNfnz"lml1LL‘H1JWEN511W611MW3JW§@ a(x, y) Iﬂﬂilﬂ'ﬂi]ﬁ'lwu‘ﬁ
' : P
vosdwmiaiaaeudelusiy Avaums x = x + t, wagy = y +t, nnaumsiiosdn
I A o 1 o A 2 o 1 A 9 o Ay
lﬂuﬂ’]ilaﬂu@nllﬁu\ﬁlﬁq'W]’L]WTOﬂ']ﬁLWN@nllﬂl‘l\?%']ﬂﬂﬂlﬁi]@u"lﬂflﬂﬂqﬂﬂ@ﬂ\iﬂ'ﬁ Gluﬂ’]i“l/lﬂﬁﬂﬂ
A Ao I A A = A Y
ﬂ']illﬂa\iﬂ']WTﬂfJﬂ'ﬁLWiJWﬂﬂaﬂiiumuﬂﬁ (Homogenous) ﬁ']ﬂJ']ﬁﬂLﬂlﬂuauﬂTﬁﬂTilaﬂuﬂ’]Wﬁlﬁ

] a 4 [ A A [ A
o lugUumIng 3x3 AaauN13N 2.1 WavoIM Ao UAIFUN 2.6 (V)

u 1 0 t|lx
vi=i0 1 t |y (2.1)
W 0 0 1|1
TR . o £ 4
wo W& feduilszansmsiaeu
t o a Q‘{ 4'
vy fedulszansnmsiaou
AITUAUUDINU x

A 9

DIALTUAUUDIUNU y

<

[ 4

=) S A
oNNADT luATed

>
3) D) 31} D) 2D
2D

[

(M) MWAURITL (V) MNIEAVFNFIUMTIADY

51U 2.6 MI@OUNN

Y

18



2.3.2 MIananIN (Image Scaling)
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2.3.3 MINYUNN (Image Rotation)
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2.3.4 M3RADUNN (Image Shearing)
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2.5 MSUAROUNIE (Contrast Stretching)
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2.8 mﬂﬁﬂmis’ﬁ] 19NYINBUAS (Optical Character Recognition: OCR)
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2.8.1 ﬂ"lsi’mmaﬂmgmuaau”lau (On-line Character Recognition)
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2.8.2 msﬁauimaﬂymumawﬂau (Off — line Character Recognition)
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2.8.3.1 vuHumslszuanatudu (Pre-Processing)
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:\: Elapsed time is 0.000113 seconds.

>>

e Dees Wedew Ve
n9EL- @ 0B (=0

output speech signal

word =

3122690

Elapsed time is 0.000113 seconds.
>>

Toon Gekop Windew  vieh

C m v
09w L-A0E =D

output speach signal

1 1.7 HaNINAADININD YDV 15 038N
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word =

57115703

Elapsed time is 0.000115 seconds.
>>

word = NEas b NAOBEL A DR ea

AUNE923

Elapsed time is 0.000134 seconds.

>>

word = TGds b AAoBE4 G 0D =E
B 4113437 " |

= ,4n13u7l "
Elapsed time i3 0.000123 seconds. - |
>> T T

nN5558

Elapsed time is 0.000152 seconds.
>>

wen Tooh Deticp Window Welp
NLO9VL-QA0E =D

output speech signal

word =

WK384

Elapsed time is 0.000158 seconds.
>>

T

ENRNODEL- A 0@ =D

output speech signal

SaN

1

A
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Abstract

Solving the traffic problems and traffic violations are the important issue for smart cities, which it is directly
effect to the gasoline and electric consumer ratio. This research presents a developing of license plates recognition
system for smart traffic in smart cities. This focuses 1o classify and recognize the license plates in the term of different
angle. There are 150 images of license plates, which used as the input signal. Image processing techniques are
employed to identified the license position and recognize the characteristic. The results shown that these techniques
providad the accuracy of the license position as 94.66 and the accuracy of characteristic recognition as 92.66 in the
condition of the 0 - 25 degree incline of license position.

Keywords: License Plate Localization, Character Recognition.
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Abstract

Recenly, the night vision image processing is inferested to reduce
the error of recogaition. This article peesenss the development of license
plate recognition technigee for night viston image wsing anificial neurl
networks (ANNs). There were 150 images, which used as the input for
ANNs. The license plate position of cach image is located in different
positian. The ANNs is applied to train and recogaize the characteristic
of license plate charactenistics. The results show that this system
provides the accaracy of idenufy licesse plme position and
characteristic recognition as 94.67 % and 8333 % respectively.
Keywords: Night Vision Insage, License Plwe Recognition, Artificial
Newral Networks.
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