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Abstract

A license plate recognition (LPR) system is oneetg intelligent transportation system (ITS). Itagype of
technology in which the software enables compugstesn to read automatically the license numberepddt
vehicle from digital pictures. Reading automatigale number plate means converting the pixel mftron of
digital image into the ASCII text of the numbertglaThis paper discuses a method for the vehiafelen plate
recognition from the image using mathematical molpgical operations. The main objective is to ukeiknt
morphological operations in such a way that the Imemplate of vehicle can be identified accuratélyis is
based on various operation such as image enhantemerphological transformation, edge detection and
extraction of number plate from vehicle image. Aftieis segmentation is applied to recognize theasttars
present on number plate using template matchings @lgorithm can recognize number plate quickly and
accurately from the vehicles image.

Keywords: ANPR, ITS, Image Enhancement, Edge Detection, gWiological Operation, Number Plate
Extraction, Template Matching.

1. INTRODUCTION
Automatic number plate recognition (ANPR) systera haen a practical technique in the past decadestype
of intelligent transportation system (ITS) techriplas the automatic number plate recognition (ANRR)ch
can distinguish each vehicle as unique by recoggitiie characters of the number plates. Automatiolrer
plate recognition system finds wide varieties oplagations to fit itself beyond just controlling @ss to a toll
collection point or parking lot. In ANPR, a cameaptures the vehicle images and a computer presd¢ssm
and recognizes the information on the number gigtapplying various image processing and opticalatter
recognition techniques. Prior to the character gaitmon, the number plates must be separated frioen t
background vehicle images. This task is considexedhe most crucial step in the ANPR system, which
influences the overall accuracy and processingdspéthe whole system significantly. Since there piroblems
such as poor image quality, image perspective iistg other disturbance characters or reflectianvehicle
surface, and the color similarity between the nunpitete and the background vehicle body, the numlse is
often difficult to be located accurately and effiaily.
Generally vehicle number plate recognition is diddinto several steps including number plate etibac
image region which contains a number plate, charasgmentation, and character recognition. Gdgeral
order to recognize a vehicle number plate, theoregif the number plate should be extracted fronelicle
image. Accurate detection of the plate region ge8al process to go over to the step of charaetagnition.
There are two major methods to extract number pégmsn,

« Edge Detection

e Finding Rectangles in a Vehicle Image .

2. RELATED WORK

There are several common algorithms to locateitease plate. Widely used procedures that areysbbeded on
image processing are as Hough transform, Top-Hat Bottom-Hat filtering (highlights the black-white
transitions), Binary morphology algorithm, Edge diimgy methods, Procedures based on the color of the
background and characters [13].

Ankur kr Aggarwal, Aman Kr Aggarwal [2] presentedper on “Vehicle Registration Plate Recognitiont&ys
Based on Edge Transition by Row and Column PrafileStill Images”. The system is developed based on
digital images and can be easily applied to comiakaceas based on a smart and simple algorithraehicles
registration plate recognition system. The peragntaf accuracy of the recognition is 97%.

M. M. Rashid, A Musa, M. Ataur Rahman, N. Farahand A. Farahana [3] discussed paper on “Automatic
Parking Management System and Parking Fee Coltedtiased on Number Plate Recognition”. It also
discussed on parking guidance system that can ahdvguide user towards parking area space.

Humayun Karim Sulehria, Ye Zhang, [5] “Extractiorf Wehicle’s Number Plates Using Mathematical
Morphological Techniques”, this paper discus thehmeé for extraction of the vehicle number platesrthe
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image using hybrid mathematical morphology. Theg bbtained the high accuracy and rate of recogniso
above 96%.

Christos Nikolaos E. Anagnostopoulos, loannis Eaguostopoulos, Vassili Loumos, and EleftheriosKagaf
[6] describes “A Number Plate-Recognition Algorithion Intelligent Transportation System Applicatibnghis
paper gives an algorithm for vehicle number platentification on the basis of a novel adaptive imag
segmentation technique (sliding concentric windowsd connected component analysis with a character
recognition using neural network.

Shyang-Lih Chang, Li-Shien Chen, Yun-Chung Chungl &ei-Wan Chen, [8] “Automatic Number Plate
Recognition”. They have proposed two main modutegHis system which are a number plate locatingufe
and a number identification module.

Choudhury A. Rahman, Ahmad Radmanesh [10], desctideReal Time Vehicle's License Plate Recognition
System” in 2003. In this paper they have used the €@r developing the project. The system is based
finding the number plate as well as the charaaerthe number plate by using horizontal and vdrpicajection
and color concentration.

Hakob Sarukhanyan, Souren Alaverdyan, Grigor Pgaimng11] presented a paper on “Automatic NumbateP!
recognition system”. For extracting number plagythave used the Hough transform. Hough transfoonk wn
only gray scale images so image is first convettetie gray scale image for further processing.

3. STRUCTURE OF TYPICAL ANPR SYSTEM

Image Acquisition

J

Location of license
plate

4

Character
segmentation

4

Character
Recognition

Fig .1 System Architaetu
The typical LPR system consists of four major parttmage capture, license plate location, character
segmentation and character recognition. As shoviaigare 1.

3.1 Image Acquisition

The first step is the capturing of an image ushrggdamera. The images are captured in RGB formiicem be
further process for the number plate extractioe-focessing of the captured image is performetl asdRGB
to gray scale conversion, noise filtering, binaiaprocess.

3.2 Location of License Plate

This plate localization algorithm is based on camiyg textural characteristics of license plate and
morphological operation sensitive to specific slsipethe input image with a good threshold valuench the
license plate is located. A fine percentage oflleation of License plates is achieved by this &lfpon. License
Plate consists of many vertical edges becausengists of Borders, Characters, and Digits. Sobedknis used

to detect vertical edges in the input image.
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3.3 Character segmentation
The process of identifying the characters, it isf@rable to divide the extracted plate into differienages, each
containing one isolated character. There are soitelywused methods for character isolation whiah @sed in
almost all available LPR systems.
Following steps are used to segment the charactd¢ne number plate:
e Stretch the contrast of the image over the endinge of gray levels available (0-255).
e Threshold the plate image.
e Search for connected components in the image, @autected component will be assigned a special
label in order to distinguish between differentwected components in the image.
* Resize each character from the previous step tet#melard height and width in order to be usetién t
recognition process.

3.4 Character Recognition

Low-resolution template matching method is adopteainely the using a lower pixel resolution to repre the
images and templates to be recognized. Each meleriment corresponds to a sub-matrix in a high-utisol
matrix. The element's value is the average of tiel gray value in the corresponding high-resolutgub-
matrix. Compared with the high-resolution matchalgorithm, correct identification rate of the leteand
numbers is greatly enhanced. The reason is thaeifresolution rate goes through a moderate reatycthe
error generated by the image distortion and theenwiill be decreased. The recognition errors déidstand
numbers mainly occur in some of the characters with very similar main structures but some detailed
differences, such as B and 8, O and 0, S and 5.

4. CONCLUSION

The basic elements of an ANPR system includingeplatation, character separation and recognitien ar
presented in this paper. The goal of the researtthinvestigate the possibility to create a corhpnsive system
for Indian vehicle identification based on the fise plate recognition. In that case no additioaativare, such
as e.g. transmitters, mounted on a vehicle, anmbrekers will be required. The system performs wellvarious
types of vehicle license plate images, even ortcloed, scaled plate images etc.

5. REFERENCES

[1]. Harish D. Kendre,Gaurav V. Talokar, Mohan GirhejasePidkalwar, “ The Automatic Number Plate
Recognition System (ANPR)”, INTERNATIONAL JOURNAL ©OMATHEMATICS AND COMPUTER
RESEARCH, Volume 1 issue 3 April 2013 ISSN :232®&71pp. 99-102.

[2]. Ankur Kr Aggarwal, Aman Kr Aggarwal, “Vehicle Regiation Plate Recognition System Based on Edge
Transition by Row and Column Profile on Still Imdgéternational Journal of Engineering Research &
Technology (IJERT) Vol. 2 Issue 1, January- 2018NS52278-0181, pp. 1-8

[3]. M. M. Rashid, A Musa, M. Ataur Rahman, N. Farahand A. Farahana, “Automatic Parking Management
System and Parking Fee Collection Based on Numlag¢e Recognition” , International journal of Machin
Learning and Computing , Vol. 2, No. 2, April 2053 93-98

[4]. Xin Fan, Member, IEEE, and Guoliang Fan, Senior Mem IEEE, “Graphical Models for Joint
Segmentation and Recognition of Number Plate Chenslc IEEE SIGNAL PROCESSING LETTERS,
VOL. 16, NO. 1, JANUARY 2009.

[5]. HUMAYUN KARIM SULEHRIA, YE ZHANG, *“ Extraction of \Vehicle Number Plates Using
Mathematical Morphological Techniques”, Proceedindsthe 8th WSEAS International Conference on
Automation and Information, Vancouver, Canada, 1821, 2007, pp. 258-261

[6]. Christos Nikolaos E. Anagnostopoulos, Member, IEBBENnis E. Anagnostopoulos, Member, IEEE, Vassili
Loumos, Member, IEEE, and EleftheriosKayafas, Memi€EE, “A Number Plate-Recognition Algorithm
for Intelligent Transportation System Application&EE transactions on intelligent transportatiosteyns,
vol. 7, no. 3, September 2006.

[71. Yo-Ping Huang, Shi-Yong Lai, Wei-Po Chuang, “A Tdatp-Based Model for Number Plate Recognition”,
IEEE International Conference on Networking, SegséinControl, March 21-23, 2004.

[8]. Shyang-Lih Chang, Li-Shien Chen, Yun-Chung Chungd &ei-Wan ChenSenior Member, |EEE,
“Automatic  Number Plate Recognition”, IEEE TRANSAMNS ON INTELLIGENT
TRANSPORTATION SYSTEMS, VOL. 5, NO. 1, MARCH 200dp. 42-53

[9. S. Z. Wang and H. M. Lee, “Detection and recognitiof number plate Characters with different
appearances,” in Proc. Conf. Intel. Transp. S2603, vol. 2, pp. 979-984.

27



Computer Engineering and Intelligent Systems www.iiste.org
ISSN 2222-1719 (Paper) ISSN 2222-2863 (Online) 5-'—.!l1
Vol.5, No.11, 2014 IIS E

[10]. Choudhury A. Rahman, WaelBadawy, Ahmad RadmaneshRéal Time Vehicle’s Number Plate
Recognition System ", Proceedings of the IEEE Carfee on Advanced Video and Signal Based
Surveillance (AVSS'03)0-7695-1971 ,2003 IEEE

[11]. Hakob Sarukhanyan, SourenAlaverdyan, and GrigaioBn, “Automatic Number Plate Recognition
System”, Institute for Informatics and AutomatioroBlems of NAS RA, Yerevan, Armenia.

[12]. Gonzalez R., Woods R.: Digital Image Processingnfigce Hall, Upper Saddle River,

New Jersey, 2002

[13]. Ch.Jaya Lakshmi, Dr.A.Jhansi Rani, Dr.K.Sri Ramstkna, M.KantiKiran, “A Novel Approach for
Indian License Plate Recognition System”, INTERNANAL JOURNAL OF ADVANCED
ENGINEERING SCIENCES AND TECHNOLOGIES Vol No. 6sle No. 1, 010 — 014,pp.-10-14

28



The I1ISTE is a pioneer in the Open-Access hosting service and academic event
management. The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS

There are more than 30 peer-reviewed academic journals hosted under the hosting
platform.

Prospective authors of journals can find the submission instruction on the
following page: http://www.iiste.org/journals/ All the journals articles are available
online to the readers all over the world without financial, legal, or technical barriers
other than those inseparable from gaining access to the internet itself. Paper version
of the journals is also available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische
Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial
Library , NewJour, Google Scholar

e INDEX ({@‘ COPERNICUS

ros I NTERNATIONAL
INFORMATION SERVICES

@ vimsice soumaocs @

£z 8 Elektronische
@O0@ Zeitschriftenbibliothek

open

-

|

o » (..L()R( H()\\\L\I\H{SII\
— UniverseDigitalLibrary —



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

