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Abstract— Automatic Number Plate Recognition             

technology can be a tool applied to smart cities in 

investigation and crime prevention. Despite the massive 

number of  both commercial and academic methods for 

Automatic Number plate Recognition (ANPR), most existing 

approaches are focused on a selected number plate (NP) 

region (e.g. European,   US, Brazilian, Taiwanese.) and 

regularly explore datasets containing approximately frontal 

images. It has been widely utilized in parking management 

systems and toll booths on highways which have a rigid 

shooting angle and lighting surroundings. If the vehicle is 

authenticated then it gets easy to find information about it. 

But if the vehicle is an un-authenticate, then it becomes a very 

tedious and time-consuming task and very hard to search that 

vehicle. Recognized number plate displays on graphical user 

interface and stored into a database with time and date for 

further use. It will be beneficial to scale back the matter like 

traffic violation cases and to reinforce security in parking 

areas. Computer vision technology plays a really pivotal role 

during this project for moving vehicle number plate character 

recognition. Images from video sequences are taken to 

acknowledge the plate characters. Character recognition 

technique from the licensed number plates supported a fore 

mentioned system recognizes and differentiates between 

genuine and faux number plates. In the project that we present 

number plate characters are easily identifiable from the 

machine learning algorithms incorporated in our system. 
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I. INTRODUCTION 

Automatic Number Plate Recognition (ANPR) became an 

important topic of research since the appearance of the first 

works in the early 1990s. Automatic Number 

Plate Recognition can be a challenging and important task. 

Several traffic-related applications, like detection of stolen 

vehicles, toll control and parking zone access validation 

involve vehicle identification, which is performed by 

Automatic Number Plate Recognition (ANPR) systems. 

ANPR systems typically include three phases, namely: 

license plate detection, character segmentation and character 

recognition, which refer to (i) locating the license plate region 

in the acquired image, (ii) segmenting each character within 

the detected number plate and (iii) classifying each 

segmented character; which can be tricky, as the character 

segmentation by itself is a challenging task that is prone to be 

influenced by uneven lighting conditions, shadows, and noise 

in background. For example, a character segmentation 

approach designed for NPs with simple backgrounds is likely 

to fail on NPs with complex backgrounds and logos that touch 

and overlap some characters. Even though there are some 

advances, in the most number plate recognition systems it 

assumes a mostly frontal view of the vehicle and license plate 

which is common in applications such as toll monitoring and 

parking lot validation, etc. Despite the constraints such as 

specific cameras or viewing angles, simple backgrounds, 

good lighting conditions, search in a fixed region, and certain 

type of vehicles. The nature of traffic images could be very 

problematic to NP detection approaches that affect directly 

on the frames (i.e., without vehicle detection) since (i) there 

are many textual blocks which will be confused with 

NPs like traffic signs and phone numbers on storefronts, and 

(ii) NPs might occupy very small portions of the first image 

and object detectors commonly struggle to detect small 

objects. Therefore, we propose to first locate the 

vehicles within the input image then detect their respective 

NPs within the vehicle patches. Afterward, we detect and 

recognize all characters simultaneously by major advances 

(in terms of both accuracy and efficiency)  that have been 

achieved in computer vision using deep learning, several 

solutions are still not robust enough to be executed in real-

world scenarios. Such solutions commonly depend on certain 

feeding the whole NP patch into the network. 

 A robust and efficient ANPR system can play a key 

role in various applications within the context of intelligent 

transportation systems. For example, vehicle re-

identification, which refers to identifying a target vehicle in 

several cameras with non-overlapping views, is understood to 

be a really challenging problem since different vehicles with 

the same model and colour are highly similar to each other. 

Although in these situations the number plate information 

must be considered for precise vehicle search, it's generally 

not explored thanks to the restrictions of existing ANPR 

systems in unconstrained scenarios. So here we are trying to 

develop system which we can use in real-time number plate 

detection; so that we can use this system to detect the position 

and its timing at the time of detected position. Vaguely in this 

system input is going to be (i) Image, the image of the number 

plate which we r going to detect for collecting information 

about that vehicle associated with number plate. (ii) Camera; 

we have to specify the camera associated with the image too. 

Simultaneously the output will be (i) region of that vehicle 

associated with that number plate. For ex: what is the country 

of given number plate whether it’s from USA or India or any 

other country.  

 (ii) Vehicle type: we will get to know what is the 

type of vehicle, whether its truck or car or bike. We can 

predict its colour too. Also, we can predict its timing and area 

at the time when photo was taken. This system can help in 

solving crimes like accidents or hit and run or stolen car, etc. 

we can also detect that whether this vehicle has insurance or 

not. We may be successful to get the information of insurance 

of that vehicle in the given photo too. 

II. LITERATURE REVIEW 

Trained a CNN based on characters cropped from general text 

to perform a character based LP detection. The network was 

employed in a specific sliding-window fashion across the 
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entire image to get a text salience map. Text-like regions were 

extracted based on the clustering nature of the characters. 

Connected Component Analysis (CCA) is subsequently 

applied to supply the initial candidate boxes. Then, another 

LP/non-LP CNN was trained to remove FPs. Although the 

precision and recall rates obtained were above those achieved 

in previous works, such a sequence of methods is too 

expensive for real-time applications, taking more than 2 

seconds to process one image when running on a Tesla K40c 

GPU. 

1) Proposed a YOLO-based model to predict the LP 

rotation angle in addition to its coordinates and 

confidence value. Prior to that, another CNN was applied 

to determine the eye region within the input image, 

assuming that any two LPs must be apart from each 

other.  By cascading both models, their approach 

outperformed all baselines in three public datasets, while 

still running in real time. Despite the impressive results, 

it's important to spotlight two limitations in their work: 

a) The authors simplified the problem by forcing their 

ANPR system to output only one bounding box per 

image. 

b) Motorcycle LPs could be lost when determining the 

eye region since, in some scenarios (e.g., traffic 

lights), they could be very close. 

2) Mohammad Malik has proposed the Bangladesh number 

plate system that implemented a Connected Component 

Analysis (CCA) architecture for detecting the number 

plate and segmenting each character. 

3) Abhishek L. Aravindhan S. T Raghav Kumar used 

Histogram of Oriented Gradients (HOG features) 

proposed that when car is driven, the camera captures 

image. And after the presence of car is detected, with the 

number of pixels that vehicle’s rear width occupies in the 

image, the distance of the vehicle from car could easily 

be determined with simple indirect variation and 

proportion. Histogram of Oriented Gradients is preferred 

over the other feature descriptors as it helps in getting 

better accuracies from the ML classifiers as the features 

directly describe the shape of the objects in the image 

through magnitude and orientation. Learning the features 

that describe the shape of an object helps in predicting 

the objects that resembles with the shapes of the objects 

that are already learned. That is, this helps in achieving 

the object detection module more precisely. 

4) Rayson Laroca used YOLO system to recognizing 

number plates in Brazil. In order to develop an ANPR 

system that is robust for different LP layouts, we propose 

a layout classification stage after LP detection. However, 

instead of performing both stages separately, we merge 

the LP detection and layout classification tasks by 

training an object detection network. 

III. METHODOLOGY 

A. Understanding Problem Statement 

Automatic Number Plate Recognition System is the 

identification system of vehicles. It is an image processing 

technology used to identify the vehicles only by their license 

plates. Since every vehicle features a unique number plate so 

it are often identified by its number plate. The classification 

is utilized for the electronic toll-collection system (ETC) and 

track the location of vehicle. 

B. Proposed System 

Even though there are various methods that are used 

worldwide for number plate detection; efficiency of them are 

dependable. No system in market is 100% accurate as number 

plate detection is very difficult system as it depends on so 

many factors. Here we are trying to develop system which 

will be more efficient and accurate. There will be main three 

steps in our system pre-processing the image, edge detection 

and then number plate detection. 

C. Pre-Processing 

In pre-processing there will be noise detection and 

grayscalling. Noise detection is very important step as noise 

means unnecessary background can lead to unwanted results 

than unexpected one. So in this step we blur the image for 

noise cancelling. Greyscalling is the process in which we 

turned coloured image into grey image so that we will get 

clear view of edges of images. 

D. Noise Cancellation 

Blurring technique will be used for noise cancellation. In 

image processing, a Gaussian blur (also referred to as 

Gaussian smoothing) is that the result of blurring an image by 

a Gaussian functions. It is a widely used effect in graphics 

software, typically to reduce image noise and reduce detail. 

The visual effect of this blurring technique is a smooth blur 

resembling that of viewing the image through a translucent 

screen, distinctly different from the bokeh effect produced by 

an out-of-focus lens or the shadow of an object under usual 

illumination.                                                         The Gaussian 

blur may be a sort of image-blurring filters that uses a 

Gaussian function (which also expresses the traditional 

distribution in statistics) for calculating the transformation to 

use to each pixel in the image. The formula of a Gaussian 

function is  

 
 Where x is that the distance from the origin within 

the horizontal axis, y is that the distance from the origin in the 

vertical axis, and σ is the standard deviation of the Gaussian 

distribution. 

 

E. Greyscalling 

In digital photography, computer-generated imagery, and 

colorimetry, a grayscale or image is one in which the value of 

each pixel is a single sample representing only an amount of 
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light; that is, it carries only intensity information. Greyscale 

images, a sort of black and white or grey monochrome, are 

composed exclusively of reminder grey. The contrast ranges 

from black at the weakest intensity to white at the strongest. 

 

F. Edge Detection 

In Edge detection there again task is divided into binary 

image conversion and morphological transformation. In 

binary image conversion mainly Sobel function is used for 

this. Binary image detection is used for detecting edge image 

of main image we are processing. 

G. Sobel 

The Sobel operator, sometimes called the Sobel–Feldman 

operator or Sobel filter, is used in image processing and 

computer vision, particularly within edge detection 

algorithms where it creates an image emphasizing edges. 

Technically, it's a discrete differentiation operator, computing 

an approximation of the gradient of the image intensity 

function. At each point within the image, the results of the 

Sobel–Feldman operator are either the corresponding 

gradient vector or the norm of this vector. The Sobel–

Feldman operator is predicated on convolving the image with 

a little, separable, and integer-valued filter within the 

horizontal and vertical directions and is therefore relatively 

inexpensive in terms of computations. The operator uses two 

3×3 kernels which are convolved with the first image to 

calculate approximations of the derivatives – one for 

horizontal changes, and one for vertical. 

 

H. Morphological Techniques 

Binary images may contain numerous imperfections. In 

particular, the binary regions produced by simple 

thresholding are distorted by noise and texture. 

Morphological image processing pursues the goals of 

removing these imperfections by accounting for the shape 

and structure of the image. The basic morphological 

operations are Erosion, Dilation, Opening. Erosion with small 

square structuring elements shrinks a picture by stripping 

away a layer of pixels from both the inner and outer 

boundaries of regions. The holes and gaps between different 

regions become larger, and small details are eliminated. 

 Dilation has the opposite effect to erosion. It adds a 

layer of pixels to both the inner and outer boundaries of 

regions. Results of dilation or erosion are influenced both by 

the dimensions and shape of a structuring element. Many 

morphological operations are represented as combinations of 

erosion, dilation. 

 The opening of an image by a structuring element is 

erosion followed by a dilation. Opening is so called because 

it can open up a niche between objects connected by a thin 

bridge of pixels. Any regions that have survived the erosion 

are restored to their original size by the dilation.  

 Another main technique used in processing of image 

is OCR. Optical character recognition or optical character 

reader (OCR) is that the electronic or mechanical conversion 

of images of typed, handwritten or printed text into machine-

encoded text, whether from a scanned document, a 

photograph of a document, a scene-photo (for example the 

text on signs and billboards during a landscape photo) or from 

subtitle text superimposed on an image. 

 Finally Number Plate Recognition first, number 

plate should get detect. As number plate can be anywhere on 

the vehicle its location on vehicle must get detected first. By 

using this all the regions that do not satisfy this property can 

be rejected and we get the exact number plate location. After 

this, step of feature extraction will happen in which image get 

crop to only size of number plate which will give us other 

specifications of the number plate. 

 

IV. EXISTING SYSTEM 

In last few years, ANPR or number plate recognition (NPR) 

has been one of the useful approaches for vehicle 

surveillance. There are many systems that has developed in 

the time being for getting more efficient result of number 

plate detection.  

 ANPR algorithms are generally divided in four 

steps: (1) Vehicle image capture (2) Number plate detection 

(3) Character segmentation and (4) Character recognition. 

The success of fourth step depends on how second and third 

step are able to locate vehicle number plate and separate each 

character. 
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 Most of the ANPR systems are supported common 

approaches like artificial neural network (ANN) [6], 

probabilistic neural network, MATLAB, configuration 

method, super resolution method, etc. A number plate can be 

extracted by using image segmentation method. In most of 

the methods image binarization is in use. Most of them used 

Otsu’s method for image binarization to convert colour image 

to grey scale image. 

V. FUTURE SCOPE 

The ANPR (Automatic Number Plate Recognition) can be 

used in future with computer vision. ANPR can be a huge 

help in smart city development. In future where camera will 

be present in every corner of the city. ANPR can be use in full 

strength for traffic rule prevention. With use of ml and 

computer vision we can use ANPR to detect the traffic 

violation and track owner without any human part. ANPR 

will be a huge help to police force to control the traffic 

situation as in future every corner will be under CCTV 

surveillance. Stolen cars can be immediately tracked by their 

number through ANPR. 

 Currently, local authorities are barred from using 

ANPR cameras in any of the on-street or off-street parking 

sites. Looking further ahead, the Smart City initiative, which 

is attempting to use big data to increase wellbeing and 

productivity of cities, is likely to utilize ANPR technology in 

its parking and traffic management activities. 

VI. CONCLUSION 

From the study we can say that there are many factors that 

affect the ANPR system. We could say that camera can be 

one of important factor of it as Number plate recognition 

starts with the acquisition of images from a picture source, 

desirably from a surveillance camera.  

 The number plates are converted to text.  For further 

processing, the log of number plates is saved to database and 

can be accessed by authorized person.  

 After taking pictures of vehicles, different machine 

learning techniques can be used for detecting and recognising 

number plate. 
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