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Abstract. This article illustrates the development of a software product aimed at automated recognition and classification of 
vehicle license plates using camera video images. The project goal is to facilitate and optimize the processes of access control 
and traffic management in restricted areas, including parking lots and private and corporate zones. The developed software 
product enables real-time analysis of the video stream, extraction of license plates, and their subsequent reading and identifi-
cation. The article describes the technological development, including the selection of software tools. Furthermore, it discuss-
es the advantages of the created software compared to other available market solutions, highlighting its efficiency, flexibility 
in settings, and potential for scaling and integration with other security and access management systems. 
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Аннотация. В представленной статье освещается процесс разработки программного продукта, направленного на 
автоматизированное распознавание и классификацию номерных знаков автомобилей с использованием видеоизоб-
ражений с камер. Целью проекта является облегчение и оптимизация процессов контроля доступа и управления 
транспортными потоками на территориях с ограниченным доступом, в том числе на парковках, в частных и корпо-
ративных зонах. Разработанный программный продукт предоставляет возможность в реальном времени анализи-
ровать видеопоток, выделять из него номерные знаки и производить их считывание и идентификацию. В статье 
описывается технологический процесс разработки, включая выбор программных инструментов. Помимо этого, рас-
сматриваются преимущества созданного программного обеспечения в сравнении с другими доступными на рынке 
решениями; отмечается его эффективность, гибкость настроек, потенциал для масштабирования и интеграции с 
другими системами безопасности и управления доступом.  
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ний, разработка программного обеспечения, интеграция систем безопасности, анализ в реальном времени, иденти-
фикация транспортных средств 

Для цитирования: Левин С.М., Тихонов А.Е. Кейс: разработка программного решения для распознавания номеров 
транспортных средств // Известия Томского политехнического университета. Промышленная кибернетика. – 
2024. – Т. 2. – № 1. – С. 1–6. DOI: 10.18799/29495407/2024/1/44 

 



Bulletin of the Tomsk Polytechnic University. Industrial cybernetics. 2023. Vol. 2. No. 1. P. 1–6 
Levin S.M., Tikhonov A.E. Case study: software solution for vehicle license plate detection   

2 

Introduction 
In an era where the demand for heightened security 

measures at enterprises, especially those with stringent 

security requirements, is ever-increasing, the relevance 

of developing software for recognising vehicle license 

plates from surveillance cameras is undeniable. Such 

an innovation automates access control in secured are-

as, significantly enhancing security levels and minimis-

ing the risk of unauthorised entry. The integration of 

advanced artificial intelligence and computer vision 

technologies in these systems enables the real-time 

recognition of vehicle license plates and their compari-

son with a database of vehicles authorised for entry [1]. 

It ensures high identification accuracy and dramatically 

speeds up vehicle passage through checkpoints, elimi-

nating the need for security personnel to check docu-

ments manually. However, creating such systems in-

volves tackling complex issues beyond the technical 

aspects, including the crucial need for personal data 

protection. Given that any information related to vehi-

cle movements is confidential [2], it is imperative to 

implement robust encryption mechanisms and comply 

with data protection regulations to prevent data breach-

es or unauthorised access. 

Moreover, an essential aspect of this development 

is the software integration with existing enterprise se-

curity and surveillance systems. It requires compatibil-

ity with various types of cameras and recording devic-

es, access management systems, and databases of em-

ployees and vehicles. Such integration should allow for 

flexible access rule settings, considering different facil-

ities specific operational needs and security re-

gimes [3]. 

Developing software for identifying vehicle license 

numbers on surveillance cameras is a promising field 

that can potentially bolster enterprise security levels 

significantly. This process involves leveraging the lat-

est advancements in artificial intelligence and data pro-

tection methodologies for seamless integration with 

existing security systems [4]. 

A review of the available software solutions in the 

market, such as HikVision, Tral-Parking, and Auto-

TRASSIR [5–7], reveals a diversity in approaches and 

functionalities each offers. For instance, HikVision is 

noted for its usability flexibility but requires individual 

management of each camera, which can be cumber-

some with many cameras. On the other hand, Tral-

Parking offers easy-to-install modules but faces limita-

tions in integration and online management. Auto-

TRASSIR stands out for its capability to work with any 

camera and provides deeper customisation options, 

though its higher cost may pose a barrier for some or-

ganisations. 

Considering these factors, developing a bespoke so-

lution becomes a logical step for entities aiming to tai-

lor a system that perfectly matches their enterprise 

unique needs and conditions. This approach ensures 

better integration with current security and surveillance 

systems and allows for more flexible adjustments to 

recognition and responses to various scenarios. Addi-

tionally, owning proprietary software opens up possi-

bilities for its further development and adaptation to 

evolving requirements and technological innovations, 

potentially offering a more cost-effective and efficient 

solution in the long term. 

 
Methods 

After an exhaustive comparative analysis of the ex-

isting market solutions, a detailed evaluation revealed 

their advantages and limitations, highlighting critical 

considerations for formulating our bespoke software 

project. This comprehensive market overview paved 

the way for the subsequent strategic decision-making 

phase, focusing on selecting the most apt programming 

tools and languages to ensure the project success. 

Among the various programming languages reviewed, 

including C++, C#, and Python, the latter emerged as 

the superior choice, particularly for tasks entailing real-

time image processing and sophisticated data analytics 

[8, 9]. Python unparalleled strengths lie in its vast re-

pository of specialized libraries and advanced tools 

dedicated to image manipulation and leveraging ma-

chine learning algorithms. This rich ecosystem posi-

tions Python as the quintessential programming lan-

guage for crafting an innovative automatic vehicle li-

cense plate recognition system [10]. 

Its established reputation as the quintessential li-

brary within Python computer vision community dic-

tated the decision to use the cv2 library as the corner-

stone for interfacing with cameras and managing video 

feeds [11]. Cv2 offers an extensive array of functional-

ities essential for real-time image capture from cameras 

and encompasses a suite of tools designed for the ini-

tial processing and analytical examination of video 

content [12]. The pytesseract library tackled the intri-

cate challenge of character and numeral recognition 

within images. This powerful tool facilitates the extrac-

tion of textual content from visual data, serving as a 

pivotal element in accurately identifying vehicle li-

cense plates. During the developmental phase, it be-

came evident that enhancing recognition precision ne-

cessitated fine-tuning the image scanning parameters. 

This enhancement was adeptly achieved through me-

ticulous adjustments in the program coding parameters, 

showcasing the adaptability of our approach [13, 14]. 

While pytesseract capability in discerning textual in-

formation proved highly effective, it encountered ob-

stacles in precisely delineating vehicle numbers and 

regional codes. A strategic shift in focus on number 

recognition allowed circumventing the intricacies asso-

ciated with regional code identification, thereby 

streamlining the process. 
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The deployment of the software product unveiled 

its capability to seamlessly connect to the camera sys-

tem, subsequently presenting the video feed in real 

time alongside the accurately recognized vehicle num-

ber [15]. This initial success lays the groundwork for 

the future evolution of the software, envisaging func-

tionalities like validating vehicle numbers for entry 

permissions and seamless integration with sophisticat-

ed access control mechanisms [16]. The journey to 

developing a cutting-edge automatic vehicle license 

plate recognition system entailed leveraging the syner-

gistic potential of Python, complemented by the dy-

namic capabilities of the cv2 and pytesseract librar-

ies [17, 18]. This strategic amalgamation of program-

ming prowess and technological innovation yielded a 

solution characterized by operational flexibility and 

task-oriented efficiency. The meticulously chosen de-

velopment methodologies underscored the rationale 

behind the preferential selection of this particular tech-

nological pathway. 

While inspired by examining diverse existing prod-

ucts such as HikVision, Tral-Parking, and AutoTRAS-

SIR, the endeavour to engineer a proprietary solution 

was inspired by an ambition to surpass the limitations 

observed within these platforms. For instance, Hik-

Vision versatility is marred by the cumbersome re-

quirement for individual camera management, which is 

impractical in scenarios involving extensive camera 

networks [19]. Conversely, Tral-Parking offers ease of 

installation but falls short regarding integration flexi-

bility and online management capabilities. Auto-

TRASSIR distinguishes itself with compatibility across 

various camera types and intricate configuration op-

tions, albeit at a cost that may deter budget-conscious 

organizations [20]. 

This meticulous analysis and resultant strategic di-

rection towards creating a tailor-made solution are 

predicated on the aspiration to fulfil each enterprise 

unique security and operational requirements. Such an 

initiative guarantees enhanced integration with extant 

security protocols and surveillance infrastructure, along 

with the latitude to finely tune recognition and re-

sponses to diverse situational exigencies. Moreover, 

owning the proprietary software engenders opportuni-

ties for ongoing refinement and adaptation in response 

to evolving security challenges and technological ad-

vancements, ultimately heralding a cost-efficient and 

effective long-term solution. 

 
Results 

Throughout the project development phase, a spe-

cialized software product was meticulously crafted, 

focusing on the real-time reading and recognition of 

vehicle license plates. This software showcases an im-

pressive ability to seamlessly integrate with various 

camera types, encompassing standard surveillance 

cameras and webcams. It offers users unparalleled flex-

ibility in selecting their video stream source by speci-

fying the camera ID in the program code. 

Upon initiating the application, it automatically es-

tablishes a connection with the designated camera, en-

abling the user to witness a live broadcast. One of the 

system standout features is its capability to configure 

the detection area for license plates, enhancing the pre-

cision of recognition and making it adaptable to vary-

ing environmental conditions. The software employs a 

separate display window to display the identified li-

cense plate number, where the outcome of the frame 

processing is vividly presented. 

The primary focus during the software development 

was on augmenting the accuracy of license plate identi-

fication. It was discovered that both the quality of the 

captured image and the adjustments made to the recog-

nition zone profoundly impact the accuracy of the re-

sults. Through rigorous testing, it became evident that 

meticulous calibration of these parameters, coupled 

with optimal visibility of the license plates, significant-

ly enhances the system recognition accuracy. The en-

deavour to refine the software functionality involved 

an iterative process of tuning and optimization aimed at 

achieving an optimal balance between image clarity 

and the precision of the detection zone configuration. 

This meticulous approach to development ensured that 

the software not only met but exceeded expectations 

regarding its ability to identify vehicle license plates 

under diverse conditions accurately. 

This software solution represents a significant ad-

vancement in vehicle identification technology, provid-

ing users with a powerful tool that combines advanced 

image processing techniques with user-friendly cus-

tomization options. 

The success of this project is a testament to the po-

tential of integrating cutting-edge technological inno-

vations with practical applications, offering a glimpse 

into the future possibilities of surveillance and security 

measures. The outcome of this project has laid a solid 

foundation for further explorations and enhancements 

in the realm of automated vehicle identification sys-

tems, promising to usher in a new era of efficiency and 

reliability in surveillance operations. 

 
Conclusion 

 Throughout the development of a new software 

product designed to identify license plates from video 

cameras, an extensive analysis of existing solutions 

was conducted, revealing their strengths and weak-

nesses. This crucial step enabled the formulation of 

specific requirements for the system under develop-

ment, taking into account the unique aspects of the task 

at hand and the diverse needs of the users. The decision 

to utilize Python as the programming language proved 

exceptionally beneficial due to its versatility, the avail-
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ability of powerful libraries for image processing, and 

its capabilities for machine learning. 

The project demonstrated the feasibility of creating 

a functioning real-time license plate recognition sys-

tem. The application of the cv2 library for video stream 

analysis and pytesseract for text recognition confirmed 

that these tools could effectively address the challenge. 

However, they require fine-tuning to enhance the accu-

racy and stability of their performance. 

The limitations encountered, particularly in accu-

rately identifying regional codes on the license plates, 

underscore the necessity for continued refinement of 

the project. Developing a proprietary machine-learning 

algorithm or employing more advanced artificial intel-

ligence models could significantly improve outcomes. 

Not only would this enhance the precision of identifi-

cation, but it would also expand the product functional-

ities, such as adding the capability to determine the 

type of vehicle. 

It is worth noting that the developed product holds 

significant potential for integration with other security 

and access control systems, opening up new possibili-

ties for its application within enterprises and across 

urban infrastructure, parking lots, toll roads, and other 

sectors. 

The project reaffirmed the relevance and im-

portance of automatic license plate recognition and 

outlined directions for its further development. The 

insights gained and the experience accumulated during 

this endeavour can serve as a foundation for future pro-

jects in access management systems and security pro-

vision. 

 
Discussion 

In the realm of automatic license plate recognition 

(ALPR) systems, our project embarked on a journey 

not just to mimic the existing market solutions, but to 

innovate and refine license plate identification from 

video streams. This journey brought to light several 

insights and provoked discussions around integrating 

technology in security systems, the evolution of ma-

chine learning models, and the broader implications for 

privacy and data security [21]. 

One of the pivotal discussions sparked by our pro-

ject centres around the technological backbone of 

ALPR systems – the programming language and librar-

ies chosen for development. With its robust libraries 

like cv2 for video processing and pytesseract for opti-

cal character recognition, Python stood out as a clear 

frontrunner. However, the choice of tools was not 

without its challenges [22]. For instance, the cv2 li-

brary, while powerful for video stream analysis, re-

quired significant adjustments to optimize for real-time 

processing. The intricacies in configuring the detection 

zone underscore the need for a balance between flexi-

bility and user-friendliness in design. An exciting ex-

ample of this was observed when adjustments to the 

lighting and angle of the camera dramatically improved 

the system accuracy, highlighting the importance of 

environmental considerations in system deployment. 

The discussion around pytesseract brings forth the 

limitations of current text recognition technologies 

when applied to diverse and complex tasks such as 

license plate recognition. While pytesseract performs 

admirably in extracting text from images, the nuance of 

recognizing stylized characters and regional codes on 

license plates posed a considerable challenge. It led to 

the exploration of custom machine learning algorithms 

inspired by advancements in AI research, such as deep 

neural networks capable of contextual learning from 

vast datasets of license plate images. The exploration 

into these advanced models suggests a future where 

ALPR systems could not only recognize license plates 

but also categorize vehicle types and potentially detect 

stolen vehicles in real time, offering a glimpse into the 

expansive potential of AI in public safety applications. 

Furthermore, our project implications extend be-

yond technical achievements, touching on vital privacy 

and data protection discussions. The capability to iden-

tify and track vehicles in real time raises significant 

privacy concerns, necessitating a dialogue on the ethi-

cal use of ALPR technologies [23]. The project under-

scored the importance of incorporating stringent data 

protection measures, such as encryption and secure 

data storage, to safeguard sensitive information. It is 

particularly crucial in integrating ALPR systems with 

broader security and surveillance networks, where the 

potential for data misuse is heightened. 

As demonstrated in our project, the integration po-

tential of ALPR systems opens up fascinating avenues 

for their application across various sectors. The use 

cases are vast, from enhancing security protocols in 

corporate environments to streamlining traffic man-

agement in urban settings. An illustrative example is 

the deployment of ALPR systems in parking manage-

ment, where they can automate entry and exit controls, 

reduce congestion, and even assist in locating stolen 

vehicles. Similarly, integrating ALPR systems with toll 

collection mechanisms can automate billing processes, 

improving efficiency and reducing manual errors. 

In conclusion, the discussions emerging from our 

project highlight the multifaceted impact of ALPR 

technologies. From the technical challenges and solu-

tions to the ethical considerations around privacy, the 

project contributes to a broader understanding of the 

role of technology in modern security systems. As we 

look to the future, the continuous evolution of machine 

learning models and the integration of ALPR systems 

with existing infrastructures present exciting opportu-

nities for innovation. However, they also emphasize 

the critical need for ongoing dialogue on balancing 

technological advancements with ethical and privacy 
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considerations, ensuring these systems serve the public 

good while respecting individual rights. 

Furthermore, solutions like the one discussed in our 

article prove to be exceptionally effective under cir-

cumstances where financial constraints are prevalent or 

when the request to create a system is so unique that 

off-the-shelf solutions fail to meet the specific needs. 

This aspect introduces an additional layer to the dis-

cussion, emphasising the adaptability and cost-

effectiveness of bespoke ALPR systems. 

Financial constraints often force organisations to 

seek solutions that provide the best value for their in-

vestment. As our project outlines, developing a custom 

ALPR system allows for a more controlled expendi-

ture, where resources can be allocated efficiently to 

meet the core requirements without the overhead costs 

associated with commercial products. This approach 

not only makes advanced technology accessible to enti-

ties with limited budgets but also ensures that their 

investment is directly contributing to solving their spe-

cific challenges. 

The uniqueness of specific system requirements 

cannot be overstated. Every organisation operates with-

in its rules, environments, and challenges. For instance, 

a company operating in a region with specific types of 

vehicle license plates, uncommon fonts, or formats 

might find that generic ALPR systems are inadequate 

for their needs. In such cases, the ability to tailor the 

ALPR system to recognise these unique characteristics 

becomes invaluable. Our project illustrated this by cus-

tomising recognition algorithms to improve accuracy 

for specific license plate types, showcasing the poten-

tial for tailored solutions to address niche requirements 

effectively. 

Moreover, these bespoke solutions offer the flexi-

bility to evolve alongside the organisation changing 

needs. As new types of vehicles are introduced or as 

the company expands its operations to new locations 

with different license plate standards, the system can 

be adapted accordingly. It contrasts sharply with off-

the-shelf solutions, which might require significant 

additional investment or not be feasible to adapt. 

In summary, the added discussion points reinforce 

the notion that custom-developed ALPR solutions, 

such as the one described in our article, hold significant 

value in scenarios marked by financial limitations or 

highly individualised requirements. They offer a path-

way to adopting cutting-edge technology within a con-

strained budget and provide a fit-for-purpose solution 

that off-the-shelf products cannot match. This adapta-

bility and cost-efficiency further underscore the broad-

er implications of our project, highlighting its contribu-

tion to advancing the dialogue on the strategic deploy-

ment of technology in security and surveillance appli-

cations. 
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