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ABSTRACT

Automatic license plate recognition system is an image processing
technology used to identify vehicles by their license plates. Such systems
requirethelocalization of number plateareain order to identify the characters
present on it. Since number plate standards are not strictly practiced in
India, alarge amount of variations are obtained in parameterslike, size of
number plate and characters, location of nhumber plate, type of font used,
background and foreground colour, etc. which makes the task of number
platelocalization all the more difficult. The proposed algorithm consists of
two main modules: image splitting and localization of region of interest
(ROI).

A two-step approach for localization is presented. Inthefirst step, imageis
splitintwo parts. In the second step, atwo dimensional digital filter isused
to find the probable number plate location. This approach enables the
localization of number plates in widely varying illumination conditions
with relevance to the commonly found types of car number plates with a
success rate of 89%. © 2016 Trade ScienceInc. - INDIA
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Nowadays, the devel opment in transportation and
growth of vehideisenormous. Inaddition, thelntelligent
Trangportation System (ITS) isemergedtodevelopthe
automated transport mai ntenance systems. Among the
intelligent trangportationtechnol ogies, Automaticlicense
plate recognition (LPR) plays an important role in
numerousreal timeapplications. Locating thelicense
plateregionfrom complex scenesisthekey component
of LPR, which determinesthe overall performance of
thesystem. The L ocali zation problemisgenerally sub-

dividedinto 3 partd¥: (1) imageacquisitioni.e. capturing
theimage of thelicense plate (2) pre-processing the
imagei.e. normalization, adjusting the brightness, and
contrast of theimage (3) localizing thelicenseplate.

Theregion of license plate commonly have some
obviousfeatures distinct from the background2¥: the
charactersand bottom surfaceof car licensehavethebig
oray level change theareasof licenseplatehaveobvious
frameand the background areasaround thelicenseplate
mainly includesome horizonta edges, and soon.

A guiding parameter in this regard is country-
specifictrafficnormsand standards. Thishelpstofine
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tunethe systemi.e. number of charactersinthelicense
plate, text luminanceleve (relativeindexi.e. dark text
on light background or light text on dark background)
etc. So the problem can then be narrowed down for
goplicationinaparticular country. For example, inIndia
thenormisprinting thelicense plate numbersin black
colour onawhitebackground for private vehiclesand
onaydlow backgroundfor commercid vehicles.

License Plate Localization (LPL) methods are
broadly dassfiedinto Morphol ogy based L PL. methods,
Edgedatistics, neurd networks, fuzzy, templ ates based
and so on. The aspect ratio, colour, variance, edge
density are some of thelicense platefeatures used by
the above methods. High contrast between characters
and background in alicense plateisastrong feature
whichisconsideredin edgeanalysis™.

In this paper, amethod is proposed for detecting
the license plate form a colour image. For real time
application, the system requiresavideo camerawhich
acquirestheimageof vehiclesfrom rear or front but for
the present work, dueto unavailability of therequired
hardware, we have used mobile camera. Theimage of
various parked vehicle have been acquired manually
and from theinternet’®, there after fed to the software
where they are firstly processed and then the two
dimensond digitd filterisused to extract out thespecific
region of same shape.

All processingisdonein MATLAB (2011) Version
7.13.0.564.

PROPOSED LOCALIZATION SCHEME

The processof locdization involves seven stepsas
shown in Figure 1. First step involves the image
acquisition fromacameraor any other sourceinsucha
way that plateliesether inlower haf or upper haf part
of theimage.

In our method, we acquireimagesin such away
that plateliesin lower part of theimage. An aready
extracted plate was used as test image in filtering
process. Figure2 showsthetest plateusedin our system.

Figure 3 & 4 show the example of image with
wanted portion.

Therewerealist of constraintswhich need to be
specified before selecting theimage. Theconstraint is
listed asbelow:

Input Image
s
Image Resize
i
Image Split
U
RGB to Gray Conversion
U
Finding Edges
v
2D FIR Filteration
v
Extracting ROI

Figurel: Proposed work
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Figure2: Testimagein filtration process
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Figure3: Exampleof indian number plat

Imagetaken only when vehicleisstationary
Capturedimageof vehicleat fixed angle
Therewill beno motion captureimage

Captured images on location where light is
proportiona

o Plateliesinlower haf part of theimage

Resizingtheimage

Inthe 2™ step, every acquiredimageisresizedtoa
fixedsizewhichissimilar to Szeof testimageusedin
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Figure6: Clipped portion of thefigure4

filtering process. In Our system, weresi zed eachimage
t0 1200 X 1600 resolutions. INMATLAB, resizingis
doneusing ‘imresize’ function.
{img =imresize(img, [1200 1600] );}
Hereimg’ is the variable which was used to read the
image
Splittingtheimage

Third stepinvolvesthehorizonta splittingof image
intwo parts. In our system, we used lower part of the

imagefor further processing. Figure 5 and 6 showsthe
split portion of theimage.

= [yl Peper

RGB togray conversion and finding edgesof the
image

Inany 24-bit colour image, each pixel containsthe
Red (R), Green (G) and Blue (B) colour components,
each consuming 8 bitsof information. FromtheseR, G
and B components, 8-bit gray value for each pixel
position is calculated using the formula written in
Equation (1).
gray(i,j) =0.29*R(i, j)+0.59*G(i, )+0.11*B(i,j) (1)
where, (1, j) indicatesthepogition of apixe intheimage,
and gray(i, j) (0, 255). Since most of thelicenseplate
hastwo colours, oneisbackground colour and another
istext colour, thegray leve of pixesisutilized asfestures
to detect ROI.

Thesegmentation of gray scaeimagegenerated by
finding edgesusing sobd filter for smoothingimageand
Isused to reduce the number of connected component.
Figure7 and 8 showsthegray scdeand edgesof figure
5and 6.

Testimagewhichisto beusedinfiltration process
isalso converted to gray scale and edgeswerefound.
Figure 9 showstheedgesof testimageusing sobd filter.

Twodimensional filtration process

Thispart filtersthedataininputimagewith thetwo-
dimensional FIR filter using test image. 2-D filters
computetheresult using two-dimensiona correlation,

Figure8: Gray scaleand edgesof figure6
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Figure9: Edgesof Test image

Figure10: Masked region of figure7

Figure1l: Masked region of figure 8

and return thecentral part of the correlationthat isthe
samesizeastest. Thetest imageiscorrelated with the
filter and theresulting correlation output is processed
to determinewheretheregion of licenseplateis. The
correlation output will haveastrong peak ontheregion
of licenseplate. INMATLAB, “filter2’ function is used
tofind thecorrelation matrix intwo images.

{Y =filter2 (t_edge,i_edge);}

Heret_edgeistheedgesof testimageandi_edgeisthe
edgesof input image.

After calculating the dimensions of the region,
‘roipoly’ is used to find out the masked region.
{m=roipoly(i_edgecyr);}

Figure10 & 11 showsthemasked region of Figure
7 and 8.

Extractingtheroi

AsMasked region contains only one component
and whose dimensions can be found by labelling the
component. Then masked regionismultipliedwiththe
input gray scaleimage.

{out =mask.* i_gray;}
Here out isfinal image which can be cropped out to
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Figure12: Platelocation region of figure3
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Figure13: Platelocation region of figure4
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Figure14a: Example of successfully located license plate
region
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Figure 14b : Extracted regions

licenseplateregionusing ‘imcrop’ function in Matlab.
{LP=imcrop(out,[cminrmin ... (cmax-cmin) (rmax-rmin) ]);}

Figure 12 and 13 showsthe extracted regions of
figure3and 4.

EXPERIMENTATIONAND RESULTS

The proposed work is simulated using the
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MATLAB softwareonthelntd processor of 2.67 GHz
frequency and 3GB RAM. Therequiredimagesfor the
proposed work are acquired with the help of digital
Mobilecamera Theimagesacquired havetheresolution
of 1600x1200. In order to check the efficiency of the
proposed agorithm, the experiment is performed
repeatedly with many car imagesand theresults of the
experiment are shown below.

Thetechniqueisextensvely tested with 150 image
samplesand gives satisfactory performance. For dl the
images, the corresponding license plate regions are
correctly located, and most of theresultsare accurate.
Therateof successis89%. Theaverageexecutiontime
of licenseplatelocdizationis1.65 sec. Overdl, it shows
the proposed method achieves good performance, and
isinfluenced littleby externd condition.

But we have to point out there were some cases
falling tolocatethe plates. Thereasonsare different,
for example, theimagesaretaken at someangleorin
cdiginoussurroundings, andtheimagesarefuzzy. These
problems could be solved if further efforts will be
concentrated on better pre-processing methods to
removethebad influences.

CONCLUSIONAND FUTURE WORK

In this paper, we presented a new method of
locatinglicenseplatefromavehideimage. Our dgorithm
accurately locdizesthelicenseplatein onevehicleimage.
What’s important, during the whole it doesn’t place any
gpecificlimitsontheimages. Thedgorithm canbefound
to work well, robustly and in real time even when

—=  PFull Peper

appliedto complex vehicleimagesinnoisy conditions
and poor illuminations. The sysemworkssatisfactorily
for widevariationsinilluminaion conditionsand different
typesof number platescommonly foundinindia. Itis
definitely abetter alternative to the existing manual
sysemsinindia Currently therearecertainrestrictions
on parameters|ike speed of the vehicle, script onthe
number plate, skew in theimage which can be aptly
removed by enhancing theagorithmsfurther.
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