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Abstract - In Image processing, once the vehicle image is 
being captured in which number plate clearly visible and fine 
texture pattern, then the further processing of the image is 
carried out. It has many steps: resize the image resolution, 
removal of noise from image, and conversion of the image 
from RGB to gray and then Binary (black and white). RGB 
colour observer is a criterion instrument in picture 
examination that permits us to separate the colour data for 
the pre-preparing in this procedure. The exploratory 
outcomes demonstrate that the planned strategy is about 
compelling and practical. Be that as it may, there is 
opportunity to get better in calculation because it doesn't 
work viably in circumstances beneath dim lights and 
mistakes as of various states of characters removed. The 
Automatic vehicle number plate reorganization is one of the 
solutions of such kind of problem. There is a number of 
methodologies but it is challenging task as some of the 
factors like high speed of vehicles, languages of number plate 
& mostly non-uniform letter on number plate effects a lot in 
recognition. The Number Plate Recognition (NPR) system 
have many application like payment of parking fees, toll fee 
on highway, traffic monitoring system, border security 
system, signal system etc. In this research, the different 
method of vehicle number plate recognition is discussed. The 
systems first detects the vehicle and capture the image then 
the number plate of vehicle is extracted from the image using 
image Segmentation optical character recognition technique 
is used for the character recognition. Then the resulting data 
is compared with the database record so we come up with 
the Vehicle Number Plate such as is observed that developed 
system successfully detects & recognizes the vehicle number 
plate on real image even when the pixel is of low resolution. 

1. INTRODUCTION  

The ANPR (Automatic Number Plate Recognition) plays an 
important role in many systems like traffic monitoring 
system, Crime detection system, Stolen vehicle detection etc. 
Thus, ANPR is used by the city traffic department to monitor 
the traffic as well as to track the stolen vehicle. Though ANPR 
is a very old research area in image  processing but still it is s 
evolving year by year, because Detecting the number plate 
from the image or from the  video is not that easy task as like 
counting the vehicle from stream of video. So far many of the 
researchers came with their own algorithm to detect the 
number plate, but each has some limitations. For some 
images it works perfectly, and for some images it is not 

working properly. That’s the reason this area is still growing 
and still imperfect. Detecting the number plate is the 
challenging task as the number plate writing style is changing 
from country to country. In case of India the number plate 
writing style changes from state to state. In India the number 
plate is different for two wheelers and four wheelers. For four 
wheelers the number plate’s backgrounds are also different, 
i.e. yellow for tourist and white for private cars. These are the 
basic challenges keep in mind before implementing the ANPR 
system. ANPR has predefined four basic steps to recognize 
the number plate as explained in the various research papers 
and journal paper.  

i)Image Capture: In this step video image has to Be captured 
by any standard camera or by extracting the interested frame 
from stream of video . Capturing the image from the video 
stream and its requires an additional work.  

ii)Image Preprocessing: Once the interested image is being 
captured in which number plate clearly visible and fine 
texture pattern, then the further processing of the image is 
carried out. It has many steps: resize the image resolution, 
removal of noise from image, and conversion of the image 
from RGB to Gray and then Binary (black and white). 

iii)Character segmentation: After preprocessing the number 
plate region of the image is extracted. 

 iv) Optical  Character  Recognition  (OCR): Electronic 
conversion of handwritten or printed text images into 
machine - encoded text. Here OCR used to recognize the 
number from the segmented image 

1.1 Abbreviations and Acronyms 

ANPR Automatic Number Plate          
Recognition 

OCR Optical Character Recognition 

IP Image Processing 

MDL Minimum Description Length 

LPR License Plate Recognition 

IFT Indirect Fourier Transform 
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ALPD Automatic License Plate Detection 

ERs Extremal Regions 

SVMs Support Vector Machines 

RANSAC Random Sample Consensus 

CCA Canonical Correlation Analysis 

GMIs Gradient Magnitude Intensities 

LIM Local Intensity Minimum 

VNPI 

NPR 

Vehicle Number Plate Identification 

Number Plate Recognition 
 

1.2 SCOPE OF WORK 

THIS RESEARCH PRESENTS AN ONLINE HIGHLY ACCURATE SYSTEM FOR 

AUTOMATIC NUMBER PLATE RECOGNITION (ANPR) THAT CAN BE 

USED AS A BASIS FOR MANY REAL-WORLD ITS APPLICATIONS. THE 

SYSTEM IS DESIGNED TO DEAL WITH UNCLEAR VEHICLE PLATES, 
VARIATIONS IN WEATHER AND LIGHTING CONDITIONS, DIFFERENT 

TRAFFIC SITUATIONS, AND HIGH-SPEED VEHICLES. THIS PAPER 

ADDRESSES VARIOUS ISSUES BY PRESENTING PROPER HARDWARE 

PLATFORMS ALONG WITH REAL-TIME, ROBUST, AND INNOVATIVE 

ALGORITHMS. WE HAVE COLLECTED HUGE AND HIGHLY INCLUSIVE 

DATA SETS OF PERSIAN LICENSE PLATES FOR EVALUATIONS, 
COMPARISONS, AND IMPROVEMENT OF VARIOUS INVOLVED 

ALGORITHMS. THE DATA SETS INCLUDE IMAGES THAT WERE CAPTURED 

FROM CROSS ROADS, STREETS, AND HIGHWAYS, IN DAY AND NIGHT, 
VARIOUS WEATHER CONDITIONS, AND DIFFERENT PLATE CLARITIES. 
OVER THESE DATA SETS, OUR SYSTEM ACHIEVES 98.7%, 99.2%, AND 

97.6% ACCURACIES FOR PLATE DETECTION, CHARACTER 

SEGMENTATION, AND PLATE RECOGNITION, RESPECTIVELY. THE FALSE 

ALARM RATE IN PLATE DETECTION IS LESS THAN 0.5%. THE OVERALL 

ACCURACY ON THE DIRTY PLATES PORTION OF OUR DATA SETS IS 

91.4%. OUR ANPR SYSTEM HAS BEEN INSTALLED IN SEVERAL 

LOCATIONS AND HAS BEEN TESTED EXTENSIVELY FOR MORE THAN A 

YEAR. THE PROPOSED ALGORITHMS FOR EACH PART OF THE SYSTEM 

ARE HIGHLY ROBUST TO LIGHTING CHANGES, SIZE VARIATIONS, PLATE 

CLARITY, AND PLATE SKEWNESS. THE SYSTEM IS ALSO INDEPENDENT OF 

THE NUMBER OF PLATES IN CAPTURED IMAGES. THIS SYSTEM HAS BEEN 

ALSO TESTED ON THE THREE OTHER IRANIAN DATA SETS AND HAS 

ACHIEVED 100% ACCURACY IN BOTH DETECTION AND RECOGNITION 

PARTS. TO SHOW THAT OUR ANPR IS NOT LANGUAGE DEPENDENT, WE 

HAVE TESTED OUR SYSTEM ON AVAILABLE ENGLISH PLATES DATA SET 

AND ACHIEVED 97% OVERALL ACCURACY. 

 

 

 

2. MODULES 

   2.1 IMAGE SEGMENTATION 

 

Fig 1 Image Segmentation architecture 

As shown in Figure 1, the detection process is 
initiated by a gray scale image. The main reason is that color 
cannot be used as a discriminative feature in detecting dirty 
plates. Moreover, processing gray scale images not only 
helps to reduce the processing time, but also makes the 
algorithm more robust to color changes caused by different 
lighting condition throughout the day. Hence, detection 
algorithm is directly applicable to both color and 
monochrome cameras. In the next step, an algorithm to 
detect moving objects in two consecutive video frames is 
applied. There are a variety of methods to calculate the 
dynamic parts of images based on the comparison with 
previous video frames. The window size parameters, m and 
n, are chosen based on the characters size in the region. As 
found empirically, the thresholding window based on the 
local mean outperforms other methods like local Gaussian 
and local median windows. After thresholding, the 
intersection of the two images from the two last steps 
(morphology and thresholding) is determined. The 
intersection helps to eliminate irrelevant regions from 
further processing. In system the character size parameters 
must be set manually based on the setup and the application. 
Such possibility can be seen as a common feature in many 
industrial ANPR systems. As a matter of fact, similar to other 
industrial ANPR systems, the character size parameters for 
all relevant plate formats must be specified to our system. 
Any plates with unspecified formats (out of the pre-known 
set of formats) cannot be recognized. 
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2.2 IMAGE DETECTION 

 

Fig 2 Image detection architecture 

After extracting the regions that are most likely to 
include plates, as explained in previous section, a more 
accurate vehicles plates localization is performed based on 
the concept of Random Sampling Consensus (RANSAC). 
RANSAC is an iterative algorithm used to fit a robust 
mathematical model to a set of observed data [40]. This 
method ignores the utliers and finds the best model to the 
rest of the given data. The main application of RANSAC in 
machine vision field is in stereo vision, and specifically in 
finding the Fundamental Matrix [50]. In this paper, a revised 
version of RANSAC algorithm is designed and exploited in 
license plate localization process. 

2.3 IMAGE RECOGNITION 

 

 
Fig 3 Image Recognition architecture 

Connected Component Analysis, CCA, is one of the most 
widely selected algorithm for the initial step of character 
recognition in various segmentation methods after detecting 
the exact location of the plates in a captured image, a 
binarization process is performed on the detected plates. 
Several thresholding methods have been proposed for the 
binarization process at this step. In the results of applying 
some state-of-the art thresholding algorithms on clean and 
dirty plates Therefore, a small deviation from α value leads 
to desired results. According to Fig. 8, for clean plates all the 
thresholding methods achieve the same character 
segmentation results, however, for the dirty plates, the 
segmentation process using the proposed method 
outperforms the conventional algorithms. The proposed 
thresholding Algorithm helps to increase the detection 
accuracy for dirty plates. The advantage of the proposed 
thresholding method lies in its adaptive nature for setting 
different parameters of clean and dirty plates. Characters 
class and negative set consists of the non-characters class is 
the feature of the positive instance and is the ith feature of 
the kth negative sample in the data set. The numerator 
shows the discrimination between the positive and negative 
sets. The denominator shows the discrimination within each 
of the two sets. In this paper, features were sorted based on 
their F-score value. As per experiments, the first 90% of the 
strongest features presented the best results in the 
classification  process. 

3. CONCLUSION 

In this research, Number plate recognition system mainly 
consists of four steps such as vehicle image capture from 
video, preprocessing, character segmentation and character 
recognition In this paper different Number Plate 
Identification strategies have been examined in subtle 
elements which were utilized by several researchers. The 
Vehicle Number Plate Identification (VNPI) framework 
predominantly includes three noteworthy strides, number 
plate localization, character division and character 
identification. Also utilization of various methods and 
techniques which are proposed by researchers beforehand 
are discussed. We have even mentioned the basic and 
common steps involved in the vehicle number plate 
identification. From the papers surveyed, it is realized that 
there are different methods and algorithms used for license 
plate detection, character segmentation and character 
recognition. In character recognition, methods like template 
matching are used in future dirty picture should be 
eradicated totally.  
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