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Abstract
Segmentation is a part of License Plate Recognition (LPR) technique, used to find out a vehicle by its number plate without direct
human involvement. Segmentation is a process of partitioning a digital image into multiple segments. The objective of segmentation is
to simplify and/or change the representation of an image into something that is more expressive and easier to analyze. The proposed
algorithm focuses on segmenting the characters of two rows license plate image. Before the segmentation algorithm is applied, the
License plate must be localized correctly by using localization algorithm.
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1LINTRODUCTION

The recognition of specific object in an image i @f the most
challenging tasks in the field of computer visiond@ital image

processing. Automatic License Plate Recognition RR). is a

very interesting area, which includes finding liserplate area
and recognizes the characters from license plasgemLicense
plate extraction is widely used for detecting higieed vehicles,
security control in restricted areas, unattendetkipg zone,

traffic law implementation and electronic toll cadtion.

Recently the necessity of ALPR has increased sogmifly. This

system must guarantee robust extraction under wangeather
and lighting conditions, independent of orientataomd scale of
the plate.

A lot of work has been done to segment the charsetétten in

one row, but this paper is mainly concentratingttoa character
segmentation of license plates written in two romthout any

chunk.

2. APPLICATION

Automatic License Plate Recognition (ALPR) systemmiostly
used in Intelligent Transportation System. ALPRmigortant in
the area of high way toll collection, traffic conjtions, borders
and custom security, highly secured areas likerictstl areas,
V.I.P houses, etc.

3. RELATED WORK

Different techniques are developed for licenseepkattraction.
Every character on detected license plate is seguem
character segmentation step. Segmentation, metlsddbon

projection analysis, Hough transform, connectedpmments are
proposed in the text. Xinanjilan He et al[1] usedirontal and
vertical projection analysis for character segmtomna. W. Q.
Yuan et al [2] developed connected components rdefoo
character segmentation. Yuangang Zhang et al [6kldped
character segmentation using Hough transform.ignhtbrizontal
edges of the plate area were decided initiallyngisHough
transform which helped to segment the characten vatation.
This is for single line license plates only.

4. PROPOSED SYSTEM

This work of ALPR is concentrating on segmentatiéwehicles

license plate, mainly written in two rows. In thige characters
of license plates are segmented without any chusikce

Binarization method is applied before segmentatforclear

segmentation is possible. Noise removal is alsdieghpFor that
weighted medianfilter is used. Finally zone segraton is

applied.So more effective segmentation with a \dgh speed
can be obtained.

4.1 Acquisition of the Input Image

License plate image is acquired from the vehicle fiagther
processing. For this process, any of the locabmatlgorithms
which will localize the License plate correctly finothe vehicle
can be used. We are not concentrating on this pdst not
concentrating on the correction techniques

4.2 RGB to Gray Scale Conversion

The color image is converted into Gray Scale Imdgeconvert
any color to a grayscale demonstration of its lanae, initially
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obtain the values of its red, green, and biR&B) primaries in

linear intensity encoding, bgamma expansiorrhen, add
together 30% of the red value, 59% of the greenejednd 11%
of the blue value (these weights depend on thetectamice of
the RGB primaries, but are typical). Regardlessthaf scale
employed (0.0 to 1.0, 0 to 255, 0% to 100%, ethg,resultant
number is the desired linear luminance value; pidglly needs
to be gamma compressed to get back to a convehtgrag
scale representation. By human eye method,

Gray = 0.2989 * Red + 0.5870 * Green + 0.1140 *&lu

To convert a gray intensity value to RGB, simplyaéthe three
primary color components red, green and blue tgythg value,
correcting to a different gamma if necessary.

4.3 Binarization using Thresh Hold Value

It is the pre-processing step before the segmentatf the
characters start. In the course of the thresholdingcess,
individual pixels in an image are marked as "objjgukels if
their value is greater than some threshold valssuf@ing an
object to be brighter than
background’pixels set otherwise. This concorckki®wn as
threshold above. Variants include threshold belevhich is
opposite of threshold above; threshold inside, eterpixel is
labelled "object" if its value is between two thmekls; and
threshold outside, which is the opposite of thré&bhoside
.Typically, an object pixel is given a value of “Mhile a
background pixel is given a valueof “0.” Finallypaary image
is created by coloring each pixel white or blackpeinding on a
pixel's labels.

The key parameter in the thresholding processasctivice of
the threshold value. Several different methods dieoosing a
threshold exist; users can manually choose a tblgstalue or a
thresholding algorithm can compute a value autaraky,
which is known as automatic thresholding.

A simple method would be to choose themean or medidue,
the rationale being that if the object pixels arigliter than the
background, they should also be brighter than therage. A
more erudite approach might be to create a histogoé the
image pixel intensities and use the point whichthasminimum
intensity value as the threshold. The histogram rcgogh
assumes that there is some average values for thath
background and object pixels, but that the acturlpvalues
have some variation around these average valuesevtw, this
may be computationally expensive, and image histogrmay
not have clearlydefined valley points, often makihg selection
of an accurate threshold difficult.

By default the destination image bounds are equtidse of the
source image
# white color ----1

# black color----- 0

For noise removal Centre Weighted median filterapplied.
Noise spikes are normally expressively brighterdarker than
their neighbouring pixels. Centre weighted medi#terfis used
to keep the shape of the character stroke muckrb@nly in a
black and white image noise removal can be donectfely
without affecting the character pixels.

Binarization is performed so as to convert the R&M gray
scale images to the black and white pixel imagesy @ a black
and white image noise removal can be done effigiamithout
affecting the character pixels.

The pseudo code for “binarize” is as follows
Dist(x,y)=src(x,y)>=threshold ? 1:0

In current techniques, the binarization (threshsddlection) is

usually accomplished either globally or locally. n$® hybrid

approaches have also been proposed. The globalbdsetse
one calculated threshold value to divide image Ipik&o object

the background) and asdr background classes, whereas the local schemegseamany

different adapted values selected according to ltical area
information. Hybrid methods use both global and aloc
information to decide the pixel label.

The most conventional approach is a global threkivahere one
threshold value (single threshold) is selectedHerentire image
according to global/local information. In local ésholding the
threshold values are determined locally, e.g. pbelpixel, or

region by region. Then, a specified region can haiegle

threshold ' that is changed from region to regionoading to
threshold candidate selection for a given area.

The formula to binarize each pixel x is defined as

0, ifgray(x) < p.(x) — k. o.(x);
b(xX)={ 255, if gray(x) > p.(x) + k. 0.(x);
100, otherwise,

Wherep,(x) ando, (X) are the intensity mean and standard
devaiation of the pixels within a r- radius windoentred on the
pixel x and the smoothing term k is empirically &®0.4. After
binarization, connected components with 0 or 25%ie/aare
extracted as candidate text components and thdae ¢80 are
not considered further.

4.4 Noise Removal

Noise removal can be done by using Weighted aveFalger.
The median filter replaces each pixel in the inipoage by the
median or gray levels in the neighbourhood. Thukeaids to
smoothing and hence reduces noises.
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If the number of pixels, K in a window is odd, timedian is sai
to be the (K+1)/2 largest value.

The number of comparison needed to find mecn this case :
N= 3(K%1)/8

The median filters have excellent noise reductiapability they
are very effective in reducing salt and peppereaisd also use
to remove some types of random noise.

4.5Algorithm for Noise Removal

Input: Document image affected by noise

« Centre weighted median filter has been used to vel
noise.

* (3*3) mask has been selected.

* Pixels are sorted in order.

* Weights are given for each pixel and centre pis
given highest weight.

« Median value of the pixels has been foi

¢« Median value is assigned to the centre pixel of
group.

* Pixel whose weight is lesser than median has
rejected.

Output: Document image cleared from noise

The formula for centre weighted median filte

v; (n)
bi(n - N),
= median
,bj(n) b;(n),...bij(n), bj(n+ 1),..bj(n+ N)

4.6 Segmentation

Image segmentation is typically used to locate abjeanc

boundaries (lines, curves, etc.) in images. Mspecifically,

image segmentation is the processarfiveyin( a label to every
pixel in an image such that pixels with the samgellashare

certain visual characteristics.The result of imaggmentation i

a set of segments that jointtpver the entire image, or a set

contoursextracted from the image. Each of the pixels iegian

are similar with respect to some characteristiccomputec

property, such as color, intensity, wxture. Adjacent regions
are significantly different with respect to the sa

characteristic(s). When applied to a stack of insadggpical in

medical imaging the resulting contours after ima

segmentdon can be used to create 3D reconstructions thigt

help of interpolation algorithms likkglarching cube.

After preprocessing, the noise free image is passed tc
segmentdon module, where the image is decomposed
wordsto segment the document image into severaliteec. The

number of rows are founby horizontal projection method
which is computed by a rowise sum of black pixels.The space
where the number of blagkxel is minimum is considered to
the separation between two lir The position between two
consecutive horizontal projections where the histogheight is
least denotes one boundary line. Using these boyndees,
document image is segmented ineveral text lines. Similarly,
to segment each text line into several text wowas, use the
valleys of the vertical projection of each texteliobtained b
calculating the colummisesum of black pixels. The positi
between two consecutive vertical pictions where the
histogram height is leashdicate: one boundary line. Using
these boundary lines, every text line is segmeimtm severa
text words. Then we can segment each chara
separatelyzigure shows the processing of segmente

Row Segmentation

\Z

Identifying sentencein First Row

\Z

Column segmentation

\Z

Identifying word in the column
SZ

Find pixel position within word
\Z

Identifying char acter

\Z

Find character start and end

Fig.1.Processing of segmentat

4.7 Algorithm for Segmentation

Input: Binarized image
* First line has been identifie
* Inter line spacing has been calcula
* First pixel in the line has been identifi
* Inter word spacing has been calcula
* First pixel within a word boundary has been identit
* Inter character spacing has been calcul:
* Trimming of characters to their exact width andghéiha:
been performed.

Output: Character segmented im:

4.8 Zone Segmentation

Once the characters aminec from words, spaces on both the
sides of the characters are trimmed to extractetkect black
pixel density. Next, total character has been dididnto four
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zones and black tone and white tones of every have beel
seized. Applying a single hoomtal and vertical bisection ov
the character fourzones are obtained. Figurshows the
processing of zone segmentation. The characteranudgl*J
pixels is divided into 2*2 grids. One Horizontalopgction is
applied over a character for the entiramimied width of the
character and one Vertical projection is applied tfte entire
trimmed height of the character.

Single character input (output of
character segmentation)

\Z

Compute height and width of
character

N7

Imaginary bounding rectangle
construction

\Z

Compute constant increment for
dividing height and width
S\Z
Display character at each zone
seper ately

Fig.2. Processing of zone segmenta

The figure shows the character “C” on which zongnsentatior
is applied. The algorithm for zone segmentatiorsiisple anc
performance of the system depends upgbe number of zone
for which segmentation is done. However this systesrks on
just four zone segmentation.

-

Fig.3.Sample image for zone segmenta

4.9 Algorithm for Zone Segmentation

Input: Complete character
* Constant increment has been calculated to segthe
width into two zones.
* Constant increment has been calculated to se¢ the
height into two zones.
* Pixel in each zone has been extra
* Shape obtained in each zone has been rep

Output: Character segmented into faane:

5.EXPERIMENTAL RESULTS

TN 20
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Fig.5.Sample Inpt 1

Fig.6.Segmented Charact

KL-02
4569

Fig.7.Sample Input
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Fig.8.Segmented Charact

CONCLUSIONS

Most of the existing character segmentation algoritwill
segment the characters of licence plate image icomgasingle
row. In this paper, we presented application saftwaesigned t
overcome the drawbacks of the existing segmentatigorithms
and segment the characters from the license platagd
containing single row as well as two ro Segmenting as a
chunk is completely avoided here and the spee@grhsntatior
is also considerably higithe zonal segmentation gives a m
effective segmentation.
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