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Abstract

This paper presents an image segmentation technique to segment out the Region of Interest (ROI) from an
image, in this study; the ROI is the vehicle license plate. Vehicle number plate recognition is the most
exciting and challenging research topic from past few years. Number plates are of different shape, size and
also have different color in different countries. In India the most common vehicle number plate used have
yellow or white as background and black as foreground colour. In this paper we proposed a system for
localization of number plate for vehicles in India and segmented the numbers as to identify each number
separately. We generally focus on two steps; one is to locate the number plate and second is to segment all
the number and letters to identify each number separately. The project is developed using MATLAB7.4.0.
Keywords: —Number plate localization, Morphological operation, Character segmentation, Thresholding,
Edge detection, Median filter

Introduction

Automatic Number Plate Identification (ANPI) is a part of digital image processing which is generally used
in vehicle transportation system to categorize the vehicle. Number plate recognition systems are having
varieties of application such as traffic maintenances, tracing stolen cars, automatic electronic Toll collection
system etc. But the main aim is to control the traffic management system. [1].In India the traffic
management system is became critical day by day. In India, the number plate containing white background
with black foreground color is used for private cars and for the commercial vehicles yellow is used as
background and black as foreground color.

The whole system mainly consists of two stages. First to identify the position of the number plate from the
particular vehicle and second segmentation of all the numbers and letters of the number plate. For vehicle
license plate detection - image acquisition, pre-processing, license plate localization and extraction of the
license plate are the four basic steps. For license plate

Localization and extraction we are focusing on image segmentation and morphological image processing
techniques respectively. [4, 5].

Noise on the number plate can sometimes cause error and low accuracy. There are some limitations that lead

to failure in most practical applications due to the diversity of the number plate characteristics and the
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intricacy of the natural environment like rain, snow, for etc. we anticipated a method mainly based on edge
detection and morphological operation and decrease the noise using mid-filtering noise removal method.[12]
The rest of the paper has been organized as follows, Sect. 2 describes the literature review, Sect. 3 illustrates
the implementation criteria of the proposed Method, Sect. 4 shows the performance analysis of the images

and Sect. 5 contains the concluding remarks of this study.

2. Related Work

Now faster changing life style of people, an advanced transportation system has become a part and parcel.
As a result, the number of vehicles along with the traffic is on the rise. Therefore the concept of automatic
vehicle license plate (AVLP) detection system for traffic control has emerged.

Many plate detection, segmentation algorithm have been proposed to implement ANPI system [3]. Number
plate detection algorithm is mainly categorized into three classes: edge-based, color based and texture based.
License plate location algorithm based on edge Detection and morphology is described to locate the number
plate, first identify whether any noise is present in the plate. Several segmentation and recognition methods
are used for number plate segmentation. More correct and effective segmentation of number plate will
produce virtuous and more efficient recognition. Based on the above mentioned technique, many number
plate localization algorithms have been established. An upgraded and efficient approach is recognized with

high detection rate based on sobel edge detection and morphological operation [9].

3. Methodology

Many methods have been proposed to detect number plates from wvehicle images; ranging from simple
statistical methods to neural  network algorithms and genetic algorithms However in real-time monitoring
systems simple procedures have Advantages over complex procedures. Thus, in this work performance of a
simple procedure to extract the plate region of images of rear side of vehicles (yellow number plate) was
tested. The basic, method for extracting  the plate regioncan be described bythe following
steps.

1. Input of the original (RGB) image
2. ldentification of the yellow regions

3. Edge detection

4. Morphological operation

5. Finding the number plate region

6. Extraction of the plate region (RGB) image for number recognition
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Figl. Block Diagram
3.1 Image Acquisition

It is the process of acquiring an image from some source for further processing. For this research, the images

that have been chosen contains good environment such as different lighting conditions, unwanted
illuminations etc.

Fig. 2 Captured Original Image

3.2 Histogram of an Image

Fig.3 shows histogram image of an original image. Histogram is used for

image enhancement intensity of different repeated pixels inthe image is calculated and equalized to
same level
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Fig. 3 Histogram of Original Image
3.2 Histogram Equalization

The image is calculated and equalized to same level Fig.4 shows histogram equalized image of original
image.
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Fig. 4 Equalized Histogram Image

3.4. Noise reduction

We used median filtering method to reduce the paper and salt noise. median filter (5*5) is to applied to The
equalized histogram image in orderto remove the noise. The median filter is anon linear filter which
replaces each pixel by a value obtained by computing the median of values of pixels in an,in this case
5*5 neighborhood of the original pixel. Fig.5 shows result of the medianfilter to the original
image.[12]

Fig.5 Filtered Image

3.5 Edge Detection

The basic step in recognition of vehicle number plate is to detect the plate size. In general number plates are
rectangular in shape. Hence we have to identify the edges of the rectangular plate. Mathematical morphology
will be used to detect that region. Sobel edge detector we used to high light regions with a high edge
magnitude and high edge alteration are identified. Depending upon the threshold value edge will be detected
from the input image. edge  detection is the process  for detecting discontinuities in
intensity ~ values  such discontinuities can be detected by using standard first or second
order edge detection operator In this sobel edge operator find edges by moving sobel operator
horizontical and vertical. Matrix used for horizontal edge detection is [121; 0 0 0 ; -1-2-1]
and [10-1; 2 0-2; 10-1] fig. 6 shows the image after processing through the edge detection
operator [2].

Fig.6 Edge Detection Image
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3.6 Morphological Operation

After extracting edges morphological operation “dilation” is applied to the Images for
specifying the plate location. Dilationis an operation that grows or thickens object in a
binary  image. Mathematical morphology is a tool for extracting image components that are
useful in the representation of shape region such as boundaries shown in fig.7 [6].

Fig.7 Morphology Image
3.7 Character Location

Thresholding the preprocessed image to obtain binary picture. Change gray values of image in to
binary values. The local neighborhood of a pixel is found if the difference betweenthe max and min
is less than the threshold t, the hole  neighborhood is  considered approximately the same
shade of gray; therefore Iassign the values of new pixels based that old pixels are bright or
dark. If the difference between the max and minis greater than or equal to threshold |
assign the values of a new pixel to be foreground the old pixel is closer to maximum. Fig.8 shows result of
thresholding the image.

Fig.8 Threshold Image

3.8 Morphological Reconstruction

Morphological reconstruction was applied tothe dilate image by using flood fill algorithm. It is
very important to  consider accurate bounding boxesalong the specified areas by
selecting the correct dimension. Number plate min area =2670 mm Number plate max ratio =
0.67 Number plate minratio = 0.16Selecting the number plate from the candidate choose area
is the deepestregion in the frame area >NP min area NP min ratio <= height/width <= NP max
ratio. Area>= max (area of the candidate) /3.5 depth=-1By selecting the bounding boxes I
have got the extracted region of number plate shown in fig.9 some fellow components outside
the number plate area  still appears on the image and one must use the cropping process to
separate other yellow region from the number plate region [8].

Fig.9 Extracted Plate Region
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4 Result Analysis

All the experiments of this research were conducted by using MATLAB development environment. We
applied our proposed model of AVLP detection over30images, the images were captured from various
lighting conditions and natural backgrounds, and the algorithm was able to successfully detect 27 license
plates from the selected dataset. The accuracy rate of the proposed model of AVLP detection algorithm is
91%. In Table, 1, below the variation of the accuracy rate of the proposed algorithm, based on the changes in
the threshold value, has been given. As the threshold is determined by using a trial and error procedure,
therefore, it varies from dataset to dataset [4, 5]. Table 2 represents image execution time for different pixel
size of images.

Table 1.Test result of plate detection module

Sub-component Accuracy Percentage

Extraction of plate region 27130 91%

Table2.Test result of execution time

Image quality Average execution time
1600*1200 40+1 second
640*480 08+1 second

5 Conclusions

An efficient less time consuming vehicle number plate detection method is projected which performed on
multifaceted image. By using, Sobel edge detection method here detects edges and fills the holes less
than 8 pixels only. To removing the license plate we remove connected components less than 1000
pixels. Our anticipated algorithm is mainly based on Indian automobile number plate system. Extraction
of number plate accuracy may be increased for low ambient light image

References

1. Tian, B., Yao, Q., Gu, Y., Wang, K., Li, Y.: Video processing techniques for traffic flow monitoring: a
survey. In: 14th International IEEE Conference on Intelligent Transportation Systems (ITSC), pp. 1103—
1108 (2011)

2. Barcellos, P., Bouvie, C., Escouto, F.L., Scharcanski, J.: A novel video based system for detecting and
counting vehicles at user-defined virtual loops. Expert Syst. Appl. 42, 1845-1856 (2015)

3. Tan, X.-J., JunLiu, C.: A video-based real-time vehicle detection method by classified

background learning. World Trans. Eng. Technol. Edu. 6, 189 (2007)

4. Anagnostopoulos, C., Anagnostopoulos, 1., Tsekouras, G., Kouzas, G., Loumos, V., Kayafas, E.: Using
sliding concentric windows for license plate segmentation and processing. In: IEEE Workshop on Signal
Processing Systems Design and Implementation,

pp. 337-342, November 2005

5. Anagnostopoulos, C., Anagnostopoulos, I., Loumos, V., Kayafas, E.: A license plate-recognition
algorithm for intelligent transportation system applications. IEEE Trans. Intell. Transp. Syst. 7(3), 377-392
(2006)

6. Sonka, M.,Vaclav H., Boyle, R.D.: Mathematical morphology. Image processing, analysis, and machine
vision. In: International Student edn. Thompson Learning, Toronto, pp. 657-664 (2008)

JETIR2107552 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e355


http://www.jetir.org/

© 2021 JETIR July 2021, Volume 8, Issue 7 www.jetir.org (ISSN-2349-5162)

7. Kamat, V., Ganesan, S.: An efficient implementation of the hough transform for detecting vehicle license
plates using DSP’s. In: Proceedings of Real Time Technology and Applications, Chicago, 15-17 May 1995,
pp. 58-59 (1995)

8. Yanamura, Y., Goto, M., Nishiyama, D.: Extraction and tracking of the license plate using hough
transform and voted block matching. IEEE proceedings of Intelligent Vehicles Symposium, Columbus, 9-11
June 2003, pp. 243-246 (2003)

9. Martin, F., Garcia, M., Alba, L.: New methods for automatic reading of VLP’s (Vehicle License Plates).
In: Proceeding of IASTED International Conference SPPRA, June 2002

10. Xiangjian He#1, Lihong Zheng*2, Qiang Wu#1, Wenjing Jia#1, Bijanamali#3 and arimuthu
Palaniswami” Segmentation of  Characters on Car License Plates” 978-1-4244-2295-1/08/$25.00 ©
2008 IEEE

11. Zheng, D., Zhao, Y., Wang, J.: An efficient method of license plate location. Pattern Recognit. Lett.
26(15), 24312438 (2005)

12. Rong, Z., Yong, W.: Application of improved median filter on image processing. J. Comput. 7(4), 838-
841 (2012)

JETIR2107552 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e356


http://www.jetir.org/

