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 Abstract— The Automatic Number Plate Recognition 

System is a technology that does the work of recognizing, 

locating, extracting, and storing license plate photographs on 

the local storage along with the license plate numbers in a CSV 

file. The ANPR system works upon supervised machine 

learning models. It is built with the help of performing a detailed 

analysis of a vast majority of data gathered from various online 

sources including platforms such as Kaggle. The technology 

built by us aims at performing operations such as locating the 

number plate, recognizing the characters on the number plate, 

and storing the information gathered in a short period of time 

with high accuracy in real time.   
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INTRODUCTION 

India is a country with the third largest road network in the whole 

world, the number of vehicles in the country stood at a whopping 

323.6 million in the year 2022. The percentage of passenger cars 

alone is set to increase by 776 percent in the coming two decades. 

Now, think about how much pressure that number of vehicles 

would put on the manual systems working today to manage 

parking, toll plazas, traffic, issuing of challans, and something 

which can't be performed in real-time, such as detecting 

suspicious vehicles or vehicles which were once stolen, this will 

make us arrive at a point where we will conclude that it will be a 

complete system breakdown in the domain of vehicle 

management.  

This is the place where Automatic Number Plate Recognition 

Systems come in place. What an Automatic Number Plate 

Recognition system basically does is that it captures an image of 

the vehicle and then after performing various image processing 

techniques upon it, an ML model trained upon a vast variety of 

images of vehicles with their number plates takes this image as 

input and increases its contrast to separate the background from 

the highlight. Then the number plate is extracted from the image 

and the characters upon it are divided and then recognized based 

on the object training model.  Then the image of the license plate 

is saved on local disk space, and the license number is saved in a 

CSV file.  

The ANPR system built is very much efficient in capturing 

images of the vehicle and extracting the license plate and the 

license plate number. This technology has a vast implementation 

and will cater to the problem of managing parking, toll plazas, 

traffic, issuing of challans, etc. as the number of cars increases 

and will replace manual labor reducing the errors caused by 

human beings drastically.  

Machine learning is one of the domains of technology which has 

grown drastically over the past few years and has applications 

over a vast domain. ML techniques are used in the development 

of ANPR systems by building models trained on a vast variety of 

data.                               

 

PROBLEM STATEMENT 

 

The aim of this research paper resides in building an 

Automatic Number Plate Recognition System that does the work 

of successfully capturing license vehicles and then extracting the 

license plate without any loss of information, then storing it in an 

image format and is license number in a CSV file and is 

beneficial in various Indian vehicles managing systems, such as 

at toll plazas or car parking management or issuing of e challans, 

traffic management and monitoring finding lost vehicles and 

efficient detection of suspicious vehicles at important 

government offices or the ones involved in criminal activities all 

done in real-time 

 

 

 

. 
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LITERATURE REVIEW 

 

The Automatic Number Plate Recognition System is a 

technology that when talked about may sound new to people but is 

not actually new, the earliest implementations of the technology 

date back to 1979. The technology was actually founded in 1976 

but the first success using the technology was achieved in the year 

1981 when a stolen vehicle was founded by the UK police with the 

help of it. Since then technology has been an interest of research. 

Some of the work studied us are mentioned below -   

Lubna et al. (2021) did the work of performing a detailed 

analysis of all the algorithms used in building the ANPR system 

across all the phases such as NP Extraction Using Edge 

Information, NP Extraction Using Color Features used for Number 

Plate Extraction among others, NP Segmentation Using Characters 

Features, NP Segmentation Using Boundary Information used for 

Number Plate Segmentation Methods, Character Recognition 

Using Extracted Features for Number Plate Recognition among 

others. 

Yepez et al. (2018) did the work of using morphological 

operations such as Morphological top hat, to make the image 

more focused on the object which fits the SE parameters. Then 

they also defined algorithms for Noise removal such as 

Morphological opening and closing and further used geometry 

for locating license plates. 

Li, Jie et al. (2020) did the work of using the Rapid-Moving 

Window Method and Wavelet Analysis Method to perform data 

cleaning on the information gathered via ANPR systems to 

determine Urban travel time and perform traffic monitoring.   

 

METHODOLOGY 

 

The following methodology was used to develop the Automatic 

Number Plate Recognition in Real-time using machine learning. 

Capturing Images: The first stage is that we capture images 

in real-time of the vehicle through our ANPR camera or a 

regular webcam. Algorithms defined in OpenCV are used to 

perform image processing and video processing in this phase. 

Pre-processing: Here, we perform image formatting to 

enhance the features of the image, such as increasing the 

saturation of the image, converting it to grayscale, and 

increasing its contrast to separate background from highlight, 

before passing it through our trained model.  

License Plate Localization: In the third stage, we remove 

noise from the image and the output of this stage is a sub–image 

consisting just of the license plate. 

Segmentation: In the segmentation phase, the characters on 

the number plate are divided into blocks, here the image 

captured is converted into a set of binary images each 

containing a single character.  

Optical Character Recognition: OCR does the work of 

taking the set of binary images from the previous step as input 

and trying to recognize each and every character correctly.  

Storing Data: The image of the license plate is stored on the 

local disk space, and the license number is stored in a CSV file, 

all generated in real time.  

 

 

 
Fig.1-Flowchart depicting the methodology 

 

 

WORKING OF ANPR TECHNOLOGY 

 

 
Fig.2- Image Captured through an ANPR camera 

 

 
Fig.3-Pre-processed Image (converted to grayscale ) 

 

 
Fig.4-License Plate Localization being performed 
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Fig.5-License Plate Extracted and stored on local disk space. 

 

 
Fig. 6-License number stored in CSV file in real-time. 

 

The above charts (from Fig.2 to Fig.7) depict the graphical 

illustration of the concentration of the respective pollutants and 

their corresponding AQI values.  

 

                          RESULT 

 

The Automatic Number Plate Recognition system built by 

applying the methodologies mentioned above, gives us an 

ANPR system that works efficiently with an accuracy of up to 

70% and in real-time. The system will do the work of capturing 

the photo of the vehicle and storing the photo of the license plate 

along with the license number stored in a CSV file, all done in 

real-time. The accuracy of the system can be increased if the 

algorithms used by us are further optimized if we also further 

enhance data analysis and use better camera equipment that 

doesn’t fail or confuse characters such as P and R while 

capturing from certain angles, and also work efficiently in poor 

weather conditions. 

 

The ANPR system built can be integrated into various other 

systems and be used for Vehicle Parking Management, Toll-

plaza management, Traffic management, and monitoring, 

issuing of e-challans, detection of suspicious vehicles, and 

stolen cars. Hence reducing manual labor, ensuring efficient 

working practices, and decreasing the pressure on the workforce 

and also the errors caused by them. 

 

The result of the ANPR system built us is as followed : 

 

 
Fig.7 Picture of the vehicle as captured by an ANPR Camera 

 

 
Fig.8 Picture of the license plate as extracted after license plate 

localization and stored in our local disk space. 

 

 
Fig.9 License Number stored in a CSV file in real-time. 

[‘LR33 TEE’] 

 

 

FUTURE SCOPE 

 

The field of ANPR technology is changing rapidly adding more 

optimized algorithms for faster operations and improving the 

quality and accuracy of the data to be stored over a period of time 

and with advancements in technology. Here are a few potential 

future scopes for the Automatic Number Plate Recognition System 

:  

 

Faster image processing algorithms: As the image quality 

increases with the installation of better cameras, the pressure 

increases on image processing modules and techniques and they 

slow down. Faster image processing algorithms will help reduce 

the turnaround time while maintaining the quality of data. 

 

Higher Optical Character Recognition Accuracy: During the 

character recognition phase the characters must be recognized 

correctly while capturing the vehicle from different angles. The 

system should be able to differentiate between confusing characters 

P and R when capturing from certain angles.  

 

Better hardware equipment to capture images in even poor 

weather conditions: Better cameras will be beneficial in capturing 

and recognizing the license plate number correctly on a foggy day 

and improve OCR accuracy.  

 

Standardization of license plates and number sizes: The size 

of the number plates and the numbers on them change with 

countries and is not universal. Standardization of them will help in 

better segmentation and OCR.  

 

Zero Human Intervention: ANPR is a technology that has 

progressed along digitization and has reduced human intervention 

vastly in its operations but the road to Zero Human Intervention is 

still long to go. 

 

Overall the future of the ANPR System seems to be promising as 

the implementation of the technology is set to increase by 30-35% 

in the coming five years.   

 

CONCLUSION 

 

In conclusion, the Automatic Number Plate Recognition System 

is a technology with its implementations over a vast domain 

including issuing of e-challans, effective car parking management, 

traffic management, toll plaza management, and many more. This 

domain of implementations of ANPR system will keep on 

increasing adding, more and more areas with advancements in 

technology (such as better hardware equipment), more optimized 

algorithms (faster image processing algorithms, higher OCR 

accuracy), and governments adhering to the changing trends and 

more efficient ways of working.  
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In this research paper, we have developed an ANPR system that 

takes an image of a car as input and processes it with the help of 

various Image processing techniques, it further does the work of 

removing the noise from the image, then extracting the number 

plate, it further proceeds to dividing the characters on the number 

plate and recognizing them before storing the photos of the number 

plate on the local storage and license plate number in a CSV file. It 

does all of so, this with an accuracy of up to 70%. However, in the 

future, if more optimized algorithms are used, and better data 

analysis, along with better hardware equipment such as high-

resolution cameras then achieving higher accuracy would be 

possible.  

 

REFERENCES 

 

[i] Varma P, Ravi Kiran; Ganta, Srikanth; B, Hari Krishna; 

Svsrk, Praveen. A Novel Method for Indian Vehicle Registration 

Number Plate Detection and Recognition using Image Processing 

Techniques. Procedia Computer Science, 167(), 2623–2633. 

(2020)  

 

[ii] Slimani, Ibtissam; Zaarane, Abdelmoghit; Al Okaishi, 

Wahban; Atouf, Issam; Hamdoun, Abdellatif. An automated 

license plate detection and recognition system based on wavelet 

decomposition and CNN. (2020)  

 

[iii] Li, Jie; Zuylen, Henk van; Deng, Yuansheng; Zhou, Yun. 

Urban travel time data cleaning and analysis for Automatic Number 

Plate Recognition. Transportation Research Procedia,47(),712719. 

(2020) 

 

 [iv] Vijeta Khare, Palaiahnakote Shivakumara, Chee Seng 

Chan, Tong Lu, Liang Kim Meng, Hon Hock Woon, Michael 

Blumenstein, A novel character segmentation-reconstruction 

approach for license plate recognition, Expert Systems with 

Applications, Volume 131, Pages219-239 ( 2019 )  

 

[v] Lubna, Naveed Mufti, and Syed Afaq Ali Shah. Automatic 

Number Plate Recognition : A Detailed Survey of Relevant 

Algorithms. Sensors 2021, 21, 3028 (2021) 

 

[vi] Yepez, J.; Ko, S.B. Improved license plate localization 

algorithm based on morphological operations. IET Intell. Transp. 

Syst. 2018, 12, 542–549 

 

[vii] Nuzzolo, A.; Comi, A.; Papa, E.; Polimeni, A. 

Understanding taxi travel demand patterns through Floating Car 

Data. In Proceedings of the 4th Conference on Sustainable Urban 

Mobility; Springer: Skiathos Island, Greece, 24–25 May 2018; pp. 

445–452. 

 

[viii] Thangallapally, S.K.; Maripeddi, R.; Banoth, V.K.; 

Naveen, C.; Satpute, V.R. E-Security System for Vehicle Number 

Tracking at Parking Lot (Application for VNIT Gate Security). In 

Proceedings of the 2018 IEEE International Students’ Conference 

on Electrical, Electronics and Computer Science (SCEECS), 

Bhopal, India, 24–25 February 2018; pp. 1–4. 

 

[ix] Lin, H.Y.; Dai, J.M.; Wu, L.T.; Chen, L.Q. A vision-based 

driver assistance system with forward collision and overtaking 

detection. Sensors 2020, 20, 5139. 

 

[x] Luo, X.; Ma, D.; Jin, S.; Gong, Y.; Wang, D. Queue length 

estimation for signalized intersections using license plate 

recognition data. IEEE Intell. Transp. Syst. Mag. 2019, 11, 209–

220. 

 

[xi] Chaithra, B.; Karthik, K.; Ramkishore, D.; Sandeep, R. 

Monitoring Traffic Signal Violations using ANPR and GSM. In 

Proceedings of the 2017 International Conference on Current 

Trends in Computer, Electrical, Electronics and Communication 

(CTCEEC), Mysore, India, 8–9 September 2017; pp. 341–346 

 

[xii] Felix, A.Y.; Jesudoss, A.; Mayan, J.A. Entry and exit 

monitoring using license plate recognition. In Proceedings of the 

2017 IEEE International Conference on Smart Technologies and 

Management for Computing, Communication, Controls, Energy 

and Materials (ICSTM), Chennai, India, 2–4 August 2017; pp. 

227–231. 

 

 

 

http://www.jetir.org/

