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Abstract

This research presents a process for developing a license plate detection and reading
system based on image processing. An artificial neural network system, in conjunction with an
algorithm for image processing, is used to develop the system. The proposed system is divided
into two parts. The first part involves the development of a model for detecting license plates.
A number of models were considered, and their mean average precision (MAP) values were
compared at a threshold of 0.5-0.95. The models selected for comparison were YOLOV5nN,
YOLOV5s, and YOLOvV5m. These models were trained on a dataset of 601 license plate images
of cars, and the resulting mAP values were 0.647, 0.665, and 0.685, respectively. The researcher
chose YOLOV5s due to its similar mAP values to the YOLOv5Sm model and its 2.8 times fewer
parameters. The second part of the proposed system involves the use of Tesseract OCR, a
tool for reading data from images to characters, to read the characters from the license plates.
The average percentage of reading accuracy of all letters was 78.3d4% and the combined

accuracy of reading province names of all provinces was 79.35%.
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2. NpeuazuITEneIdas
2.1 59UUd RGB

a A =

RGB 8911910 red, green Way blue [1] AD NT3UIUNNSNANEIINULE 3 & Ao Aund ALle1
wagduIu Msludndiuvesd 3 ddaneniu aeviliiAndange ladnuinuiy nanlfesyuud RGB Hu

v
= o

= A a ) a AN A a ~ ) .
WUSEUUATIANINANSTTIUNUVDILEIALAS F0e7 kazdUIkY Inelin1ssIuAukuunIsUINn (Additive)
wazlunsiuuse iUzt vualasaws 0-255 WU R = 0, G = 174, B = 239 1Judu

2.2. nufinuan (Gray scale)
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Gray = R*0.299 + G*0.587 + B*0.114 (1)
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2.3 NuNMUI-A (Binary image)
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2.4 Msviunsalgan (Thresholding)
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2.5 mwsguw’%aﬁmwmmw (Perspective transformation)
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Taofi
sre(i) = (x, y:) (3)
dSt(l) = (tix'i, tiy,i) (4)
i =0,1,23 (5)

a &

STC: fenmduns Mdugasiiumiesisduuinassild Nlvun (xy)

q

dst: fenmerdnn Aflvuanazlssianieaiunwduny

map_matrix: Lm%%ﬂsﬁﬁm%mmaﬂﬁﬁmm (Affine Transformation Matrix) [4] [5]
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2.6 MFINNANILNITATUIUNIAIDATIEIUTENINNUNN VLU (Intersection over Union)
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2.8 STULMINANUTNIUNTBIEazLN I (Levenshtein Distance)
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3. Wauluauiy
=3 v

3.1 maiusIuTINdeya

I3 v s a s & o ~ v vo I3 ¢ I3

WuTIuTINdeyanmsagudandunesidndiuiy 610 a1 Feladwnainiiuled Tslulnad
(Roboflow) il ugateyaninisvinisnansevuazinteiduduiidudienzidoweiliudy
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3.2 NswsEaYAteya

sunmvessnsudnfawruthensdoudiuiu 610 3U Faluygedeyaifinnsyinisiansauuas
a o w 1 S & = Y Y yaa Y . 1 [
antrefdudmiutienzideuenliugy wagldisnsudsdeyauuu split test lnsuuayntayq
sendu 2 dau Ao 70 wWesus fe 30 Wesiud fall gadeyaflnaou (Train data) 1u 70 wWesidud
F1uu 426 U yadoyansiaaeu (Validate data) u 15 wWedidud 91uu 91 3U uazyadoya
Aoy (Test data) 10y 15 Wesidud d1uau 92 5u

3.3 MSWAILILUUIIADIE NS URTI93uTensLDeu

input license plate
cropped image

input video/image
from camera
object detection
(YoLO)
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no

h

noise removal
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[ image binarization

Y
[ ROI and character

segmentation
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(Tesseract)

yes
crop license plate
image
perspective transform
and rescale image

v
identify province ]

(levenshiein distance)
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N1SHAUILUUTIaR9ER naaus18n151Y YOLOVS [10] 1agagtdani Uk uuueauuudngaed
Taifuuuy YOLOVSs iilesanszuusmaduuazeuihengifouduszuuiideddauniluns
yhau Mnduiadeyafinaeuluemiddeiagliteystinaeufiaiualusuuuures YOLOVSs Fsuunn
vosnndunnazgnUIulilu 640 x 640 finiwa A mawIa 3 Yosdyyio Mntuaiinaeuiuya
foyanaaey (Validation) ileiaussansnmvssiinuuluusazdnend (epoch) Insfmummstlean
7l 0.4 ool Sumniwesimun 7,246,518 1 wagflnasuiimua 50 Sweed Tnefinszuiunis
yhaufiensradutonadeudegui ¢ uazideannlumiudueianndlfnndesaieninens
dadewnieduenhnnililunimeaes duisiosinisusuutlunmnou duandluduneugaiin
10930 4 Tnsifunisansgnasuuainfuninmuuunduiinseaninaingaganislaedenisi
nsvyuviselauUainin (Perspective transformation) Ffauansluaunisi (2)
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913U 5 anunsnasSunadutunaulasail

a (%)
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(3) nswUasgunmiidszuvdim Tidugunimuna-a densvinimsylsan

(@) nMsynusanaulalunmvsesmdnesuutene leunlgls AsuduAlAse (contour
detection)
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4. pawaziansel

4.1 NMSANEILUUINADY

NAABINITHNFBULUUINABIA NS URSIaF UK U 18Nl uaneunIvue taglduuuinasd

YOLOVS siamun 3 wuu léfn YOLOVSN YOLOVSs waz YOLOVSm [10] 3 sldyadoyagaiieadu

ANNUAAIDWBATA 50 LVINAUNINUA WASAINUAVUIANIN 640 X 640 NALLA NAUNT 3 WUU

NSNAADWIIUNALARNEDULUUIIADIUN Google Colab lagly GPU NVIDIA A100

NA13197 1 uansanisinaeulunnnimeass lasuans 9uiuvesnsilnes namldlunis

Hnaouliuina AuAzuuULadY precision, recall, mAP@.5 mAP@®.5:.95 way d1uulaasisdulunis

Uszananasiainsy (FLOPs) [10] vaenluinafildunainnisuuslayainasuiasnagoudiuiu 5 diu

nmAtA K-Fold Cross Validation

A9 1 AN 1ILEASA NYAZLAUYDILARLLUUINAD

models | parameters Time precision recall mAP mMAP FLOPs
(sec) @.5 @.5:.95 (Giga)
YOLOv5n | 1,760,518 184.33 0.99798 | 0.99979 | 0.99500 0.647 4.5
YOLOv5s | 7,246,518 202.48 0.99811 0.99895 | 0.99500 0.665 16.5
YOLOvbm | 20,852,934 | 268.16 0.99884 | 0.99974 | 0.99500 0.685 49.0

31NN1INARBIUVUTIABY YOLOVEM HUsednSainal mAP Nuniian uaniegidelaiien

LUUINED YOLOVSS bi19991n31UUNISI0WeSNLUe8N3I1D9 2.8 111 A 7.2 81UNISI0e3S 905

Uszanananmusazisuazldnouiinnduuealowelstufl 16.5 GigaFLOPs fadnananinusinisa

Tunisuszanananuuisealni (realtime) Tunisasiasuncutensdounsnsing wiluszansnw

U al v )
TunsesraduintnasPesiu

Y 1

U 6 fod

AN Nanusanssuthenzideulawazyinnsdnninaiungaans
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UN 1891
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a) ﬁaa&miﬂﬁLmuai’wammw%ﬂlﬁ b) ﬁ’aaahaiﬂﬁwamf}uswuﬁmw
_DURSIYSIU DURSIYSIU
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WIVYY
BURIIYS U _DURIIYSIU
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4.2 navpaeunMsUsTInanagUn o ufsnusnthensidou

Mnaudutenzdeuluyateyaneadeviinuuiiasmsadulduasdnamaiutuoanan
Fruautanun 92 nmanmsduandeyaninienadeu avldvienua 420 nm Tnganninvianun
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Afruedeadatu liun o A 9 0 7 Ul wae W wazannsldsnseusnussdeLas iy
Mnusutonzdou nuiilmmiugndesedsvesnmssuiniavenstngmiuinfu 76.67% duen
ANugnAeLRAEYINTEIUiISNYs A I IR U 81.52% uazAIANgNAeRAEYDINg
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o . U | MUY | AW e U | U | AW
fNYs | o y ) fONes | o y .
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