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Abstract: In the traffic control and security management framework, License plate recognition methodology plays a 

vital role, which manages more responsibility for high security. Identify the moving vehicle’s number plat is a complex task, 

because of the existence of noise and differing illumination and angles. So the system execution with enhanced techniques 

and methods for accurate and reliable detection of license plate numbers. For this purpose, in our work, Automated Vehicle 

License Plate Detection using KNN (AVLPD-KNN) method is introduced, which identifies the license plate accurately. 

Here, preprocessing is the initial step, which is done with the help of median filtering approach. After preprocessing, the 

system will extract the license plate, from the image according to the characteristics of license. The license numbers were 

recognized from the extracted license plate with the help of character segmentation approach, further it is learned and 

recognized accurately by making use of the machine learning technique, which is termed as KNN classifier. The entire 

computation of the research method is done in mat lab simulation environment, which confirms that the proposed research 

technique gives an accurate detection, when compared with the current research techniques. 
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I. INTRODUCTION 
 

The Automatic number plate recognition (ANPR) utilizes the character recognition on images to read the license plates on 

vehicles, which is nothing but a mass surveillance method. They can utilize the current closed-circuit television or road-rule 

enforcement cameras, or ones particularly framed for the task. And the system is used in different sectors and also as a 

method of electronic toll collection on pay-per-use roads and monitoring traffic activity, like red light adherence in an 

intersection. 

 

In video surveillance area for more than a decade or so, the Vehicle’s license plate recognition system has become a special 

field, with the help of the complicated video vehicle detection systems for traffic management applications; plate recognition 

system identifies extreme varieties for controlling the access to a toll collection point or parking lot. So, this is associated to 

the video vehicle detection systems, which is generally installed in areas like intersection control, traffic monitoring etc., in 

order to recognize the vehicle which breach the traffic laws or to detect the stolen vehicles. 

 

Our work provides a vehicle license plate Character recognition method. The entire process is explained in the following 

three steps: “Plate location or identifying the location of plate in the vehicle image and cropping the plate image from it, 

Plate segmentation or cutting plate image to character’s images, Character recognition or convert character’s images to final 

distinguished characters between them. Since, the parameter’s diversity is included in car images; License plate detection is 

assumed as the most critical stage in the entire LPR system”.  
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II. RELATED WORKS 
 

Several techniques have been introduced in the earlier days for pin-pointing the appropriate plate through visual image 

processing. Along with this, [1] now we have some algorithms, which explain the locating of license plate, like the methods 

which works on the color feature, edge extracting, histogram analysis, symmetry, and morphological operators.[2] In Chinese 

license plate recognition method, the structural verification is utilized for plate locating and further, the projection 

segmentation is established for cutting the plate image into character’s images. For most LPD algorithms, Sobel operator is 

the first and best-known choice, which transmits the grayscale scene image to the gradient image at the initial stage. 

 

[3] The traditional LPD algorithms concentrates mainly on the vertical edge detection via the vertical Sobel operator, since 

the horizontal edge density of license plates isn’t great enough to compare with the surrounding background objects. 

Character recognition of the number-plate is moderately established in computer vision, where [4] the template matching 

and neural networks were frequently utilized and it can generate the fulfilled output. Nevertheless, template matching method 

has few demerits in some perspective, when distinguished with the neural networks. For instance, when characters of 

number-plate were divided, then the neural network approach is assumed to be the template match one. 

[5] Nevertheless, those code words defined in Hamming space doesn’t give an indexing and search performance 

improvement when compared with the Euclidean code word. 

 

Partial duplicate image retrieval is developed by Shivaji et.al, with the help of saliency map. It assists us for visual matching, 

and the localization of replications were acquired at the same time. [6] The Visually Salient and Rich Regions (VSRR) in the 

images are abstracted as retrieval units, through this designed system. The VSRR is indicated by the proposed system, with 

the help of BOV model, and it acquires the merits of the group sparse coding to encipher the visual descriptor, that 

accomplishes the lower reconstruction error and acquires a sparse representation at the region level. Moreover, [7] a robust 

relative constraint according to the saliency analysis is brought-in to purify the retrieval performance, which, in turn, acquires 

the saliency-relative layout between the interest points in the VSRRs. In order to speed-up the retrieval process, an effective 

algorithm is suggested to implant this constraint into the index system that saves money for both time computation and 

storage spaces. 

 

III. PROPOSED SYSTEM 
 

3.1. AUTOMATED LICENSE PLATE DETECTION 

The grey-scale considers each pixel of the picture which ranges between 0-255 and the reason for the binarization is to 

consider each pixel to range between 0 or 255. To eliminate the tonal variation among Red, Green and Blue channels of 

input images and converting it into grey scale flatness to a single hue. 

 

Median Filtering: The Original image has noise. We utilize this filtering method to avoid the noises, which is a merit for 

us to identify the edges in images. The salt and pepper characteristic of vehicle license plate is also given, so to remove the 

noise, the filtering is considered as a perfect choice. 

 

3.2. EXTRACTION OF LICENSE PLATE CHARACTERISTICS 

The characteristic of the plate in vehicle images such as, the color in the region is blue, is extracted here. We develop the 

binary difference images, both horizontally and vertically, in an accurate manner, and then it smooth these two projection 

curves, and search their peaks to identify the accurate rectangle which involves the plate. 

Opening and Closing: Opening typically smooth the contour of an object, breaks narrow isthmuses and also it removes 

thin protrusions. Closing will smooth the sections of contours, but as a contradictory to the opening one, it generally 

combines narrow breaks and long thin gulfs, removes the small holes, and fills gaps in the contour. The opening of set A by 

structuring element B, indicated as: 

A_B= (A_B) ⊕B (2) 
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Hence, the opening of A by B is the erosion of A by B, followed by a dilation of the result by B. Similarly, closing is 

determined as: 

A•B= (A⊕B)_B (3) 

This explains that the closing of A by B is simply the dilation of A by B followed by the erosion of the result by B. 

 

3.3.SEGMENTATION OF LICENSE CHARACTER 

In various license plate recognition systems, Character segmentation is considered as a significant stage. We have various 

aspects which creates the character segmentation task complex, they are: image noise, plate frame, rivet, and rotation and 

illumination variance. In computer vision and object recognitions, the Object segmentation is said to be a vital task. Image 

segmentation is the process of dividing a digital image into various regions or a group of pixels. These segmentations indicate 

various objects in the image; generally, it has same texture or color. Segmentation is process and it is an important task, for 

image feature extraction and subsequent classification of the resultant features. And this is an important step, because of 

overlapping characters, which create the license plate. We have three characters here: overlapping vertically, ligature, 

diacritics, horizontal overlap, and two connected characters.  

 

3.4. KNN BASED CHARACTER RECOGNITION 

Here, we use two methods, they are: template-matching method and K Nearest Neigh bour method, also we compute the 

KNN method. Character recognition is the final stage in vehicle license plate detection and recognition, where it reads an 

individual characters and numbers. And this step is considered as a significant step, for instance: in the entrance of car-park 

or for searching the stolen cars, to help police. Single elements on license plate should be classified and examined. This 

examination is termed as Optical Character Recognition (OCR) using KNN. 

 

The k-nearest neighbor algorithm (k-NN) is a non-parametric method in the pattern recognition, which is utilized for 

classification and regression. In both these scenarios, the input has the k closest training samples in the feature space. The 

output works on whether k-NN is utilized for classification or regression: 

 In k-NN classification, the output assumed as a class membership. An object is segregated by a majority vote of its neighbors, 

with the object is being allotted to the class most common between it’s its k nearest neighbors (k is a positive integer, typically 

small). If k = 1, then the object is simply allotted to the lass of that single nearest neighbor. 

 In k-NN regression, the output is the property value for the object. This value is the average of the values of its k nearest 

neighbors. 

Need to allot the weight to the contributions of the neighbors, both for classification and regression process, so that the 

nearer neighbors contribute more to the average than the more distant ones. For instance: a common weighting scheme 

where every neighbor has a weight of 1/d, where d is the distance to the neighbor. 

 

The neighbors were considered from a group of objects for which the class (for k-NN classification) or the object 

property value (for k-NN regression) is known. This brings a training set for the algorithm, even though we does not require 

an explicit training step. A peculiarity of the k-NN algorithm is very sensitive to the local structure of the data. The algorithm 

doesn’t get mixed or confused with k-means, moreover, the algorithm of KNN classifier make use of backward elimination, 

which is explained further: 

Read the training data from a file <x, f(x)> 

Read the testing data from a file <x, f(x)> 

Set K to some value  

Normalize the attribute values in the range 0 to 1.   

Value = Value / (1+Value);  

Apply Backward Elimination  

For each testing example in the testing data set 

Find the K nearest neighbors in the training data set based on the Euclidean distance   

Predict the class value by finding the maximum class represented in the K nearest neighbors   
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Calculate the accuracy as  

Accuracy = (# of correctly classified examples / # of testing examples) X 100 

 

 

IV. EXPERIMENTAL RESULTS 
 

In the mat lab simulation environment, our proposed method is executed. Different set of training videos were considered 

here, which would be learned together to learn the various feature difference, that exist in the videos of various kinds of 

license plate with noise and blur. The training videos were considered for our work, which comes under the following 

categories such as vehicle video. These images would be learned accurately for their features presence according to which 

the final output will be created. Utilizing MATLAB 2013a, our proposed method was executed and the experimentation is 

done with 5 processor of 3GB RAM.  

 

With active implementation of the proposed and current research methodologies are listed as follows: 

 Accuracy 

 Sensitivity 

 Specificity 

 Precision 

 Recall 

 F-Measure  

The computation of the proposed method Automated Vehicle License Plate Detection using KNN (AVLPD-KNN) 

method) according to these performance metrics is performed by distinguishing it with the current research method such 

as: License plate recognition using OCR (LPR-OCR). The numerical computation of the proposed research method is 

performed by distinguishing it with  the current research method which is shown in the following figure 5. 

 
Figure 4.1. Numerical comparison outcome 

From the figure 1, it is confirmed that the proposed research method gives the enhanced performance when compared with 

the current research method by accurately recognition of vehicle license plate from the training database. From this output, 

we can learn that the proposed method AVLPD-KNN shows 11% improved performance ratio when compared with the 

current research methodologies with respect to accurate retrieval of videos.  
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V. CONCLUSION 
 

Among most required research fields, License plate recognition is the one, which require more focus for assuring the public 

safety. So, in our work, accurate recognition of license plate is assured by enforcing the methodology called Automated 

Vehicle License Plate Detection using KNN (AVLPD-KNN) method, here preprocessing is the initial step, which is done 

with the help of median filtering approach. The license plate extraction is performed on the image according to the 

characteristics of license, after completing this preprocessing step. From the extracted license plate, the license numbers 

were recognized with the help of character segmentation approach which is then learned and the machine learning technique 

called KNN classifier helps to identify perfectly. The computation of this work is done in mat lab simulation environment, 

which confirms that the proposed research technique gives an accurate detection output when compared with the current 

research.           
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