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MAIN TRENDS IN THE DEVELOPMENT OF AUTOMATED IMAGE PROCESSING 

SYSTEMS 

 

A. Konieva, S. Sotnik 

Kharkiv National University of Radio Electronics  

Ukraine, 61166, Kharkiv, Nauky av, 14  

E-mail: alina.konieva@nure.ua 

Annotation: The paper studies the current trends in the development of automated image 

processing systems, which play a key role in the digital transformation of various industries. 

Innovative approaches, such as the integration of artificial intelligence, deep learning and cloud 

computing, are considered, which can significantly improve the accuracy, speed and scalability of 

visual data processing. The work emphasizes that the further development of automated image 

processing systems is an important step for the introduction of innovative solutions in modern 

technologies. The work allows us to evaluate the importance of such systems for improving the 

efficiency, accuracy and speed of visual data processing, which is a key factor in progress in the 

digital age. 

Keywords: automated image processing systems, artificial intelligence, machine learning, 

computer vision. 

 

ОСНОВНІ ТЕНДЕНЦІЇ РОЗВИТКУ АВТОМАТИЗОВАНИХ СИСТЕМ ОБРОБКИ 

ЗОБРАЖЕНЬ 

 

А. І. Конєва, С. В. Сотник 

Харківський Національний Університет Радіоелектроніки  

Україна, 61166, Харків, пр. Науки 14 

Е-mail: alina.konieva@nure.ua, svetlana.sotnik@nure.ua 

Анотація: У роботі досліджено сучасні тенденції розвитку автоматизованих систем 

обробки зображень, які відіграють ключову роль у цифровій трансформації різних галузей. 

Розглянуто інноваційні підходи, такі як інтеграція штучного інтелекту, глибокого навчання та 

хмарних обчислень, що дозволяють значно покращити точність, швидкість та 

масштабованість обробки візуальних даних. Робота підкреслює, що подальший розвиток 

автоматизованих систем обробки зображень є важливим кроком для впровадження 

інноваційних рішень у сучасних технологіях. Робота дозволяє оцінити значення таких систем 

для підвищення ефективності, точності та швидкості обробки візуальних даних, що є 

ключовим фактором прогресу у цифрову епоху. 

Ключові слова: автоматизовані системи обробки зображень, штучний інтелект, машинне 

навчання, комп’ютерний зір. 

 

RELEVANCE OF THE WORK. Modern automated image processing systems are actively 

developing under the influence of the latest technologies, such as artificial intelligence, machine 

learning, and cloud computing [1-6]. Automated image processing systems (AIРS) play an important 

role in modern technologies used in various fields, including medicine, industry, security, and 

artificial intelligence. With the development of computing power and machine learning algorithms, 

these systems are becoming more efficient and accurate. 

The relevance of information, its protection, and process automation are key aspects of the modern 

digital world, as they ensure effective data management, increase system reliability, and help 

optimize production and business processes in the face of rapidly growing information and cyber 

threats [7-10]. In this context, it is of particular importance to analyze the main trends in the 

mailto:alina.konieva@nure.ua
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development of automated image processing systems, which play an important role in ensuring fast 

and accurate processing of visual data, which is an integral part of modern technological solutions. 

Printed from DeepL.com (free version)One of the most important trends is the integration of 

artificial intelligence (AI) and deep learning. Neural networks, such as convolutional neural networks 

(CNNs), have been shown to be highly effective in pattern recognition, object classification, and 

image segmentation. An important factor in the development is the improvement of hardware, such 

as graphics processing units (GPUs) and tensor processors (TPUs), which significantly accelerate the 

processing of large amounts of data. 

MATERIALS AND RESEARCH RESULTS. ASICs are being actively implemented in 

augmented and augmented reality (AR/VR) technologies, which improves user interaction with 

visual information. In addition, process automation and the introduction of self-learning algorithms 

contribute to the efficiency of real-time image analysis.  

 

 
Figure 1.1 – Augmented and supplemented reality (AR/VR) technologies 

 

The modern market offers a wide range of software for automated image processing. The most 

popular solutions are based on computer vision, machine learning, and neural network algorithms. 

The most famous products include: 

- OpenCV is an open source computer vision library that contains a wide range of tools for image 

and video processing; 

- TensorFlow and PyTorch are deep learning frameworks that are widely used to create neural 

networks for image processing; 

- MATLAB Image Processing Toolbox – a powerful tool for scientific research and engineering 

calculations in the field of image analysis; 

- Adobe Photoshop and GIMP – graphic editors that contain elements of automation and artificial 

intelligence algorithms for image enhancement. 

In addition, specialized solutions for medicine, security, and industrial control are being developed 

that allow for real-time image analysis with high accuracy. In medicine, such systems are used to 

automatically recognize pathologies in MRI, CT, and X-ray images, which helps doctors make 

diagnoses faster and more accurately. In the security sector, image processing technologies are used 

to recognize faces, detect suspicious objects and behaviors, which significantly increases the level of 

control in public places and businesses. In industry, automated systems analyze products on 

conveyors, detect defects, and control the quality of parts, which helps reduce rejects and increase 

production efficiency. Thus, specialized solutions for various industries can significantly improve the 

quality and speed of visual information processing, contributing to the development of their 

respective fields of activity. 
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For automated image processing systems to operate efficiently, it is necessary to take into account 

the accuracy and speed of processing, as the system must ensure high accuracy of image analysis 

with minimal time.  

Flexibility and scalability are also important aspects, allowing the system to be adapted to different 

tasks and data volumes. Process automation minimizes manual intervention through the use of 

intelligent algorithms. In addition, the system must be compatible with various data formats, supporting 

standard graphic formats such as JPEG, PNG, BMP, TIFF. Reliability and security are key features, 

including encryption and access control to confidential information. The ability to work in real time is 

also an important requirement, which is critical for video surveillance systems, autonomous vehicles, 

and medical applications. Thus, modern automated image processing systems must meet high 

performance, accuracy, and security requirements to ensure their effective use in various fields of 

activity.  

One of the key trends is the integration of artificial intelligence (AI) and deep learning into image 

processing systems. The use of neural networks improves the quality of object recognition, image 

analysis, and forecasting changes in visual data. Popular architectures in this area include CNN 

(Convolutional Neural Networks) and GAN (Generative Adversarial Networks). 

Computer vision continues to improve, enabling automated systems to recognize objects, analyze 

scenes, and interact with the environment in real time. Thanks to augmented and virtual reality 

technologies, computer vision can be used in medicine, industry, and autonomous transportation. The 

latest developments in this area include algorithms for three-dimensional object recognition, quality 

control systems in production, and automatic detection of dangerous situations in video surveillance. 

Methods of multimodal analysis that combine images with other data sources, such as text or audio 

information, are also being actively researched. 

Cloud computing allows you to store and process large volumes of images without the need for 

local resources. This facilitates the development of real-time image processing technologies and 

ensures the scalability of solutions. Cloud services make it possible to integrate automated image 

processing systems into large information platforms, ensuring data availability from anywhere in the 

world. In addition, new methods are being developed to reduce data transmission delays, which 

improves the efficiency of such systems. 

The development of image compression and quality enhancement algorithms contributes to the 

efficient use of resources and reduces processing delays. The use of super-resolution technologies 

allows improving image quality even at low resolution. 

Considerable attention is paid to adaptive compression algorithms that dynamically change the 

compression level depending on the context of use. This is especially important for video streaming, 

where it is necessary to maintain a balance between quality and download speed. 

The development of automated image processing systems continues to evolve thanks to 

innovations in artificial intelligence, cloud computing, and computer vision. These technologies open 

up new opportunities in various industries, improving the efficiency and accuracy of visual data 

analysis. Further research and implementation of new methods will contribute to even greater progress 

in this area. 

CONCLUSIONS. Thus, the development of automated image processing systems is not only a 

technological progress, but also an important step in solving many modern challenges facing society. 

The thesis discusses the main trends in the development of automated image processing systems, 

which is necessary for understanding current achievements and prospects in this area. The integration 

of artificial intelligence and deep learning is analyzed, which can significantly improve the accuracy 

and efficiency of image processing. This is important to ensure high-quality analysis of large amounts 

of visual data in areas such as medicine, industry, transportation, and security. 
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The abstracts also describe hardware improvements, including the use of graphics processing units 

(GPUs) and tensor processors (TPUs), which speeds up data processing. This is essential for real-

time operation of systems, which is especially important for medical diagnostic systems, autonomous 

vehicles, and video surveillance. 

The article considers the use of automated systems in augmented and virtual reality (AR/VR) 

technologies, which opens up new opportunities for improving user interaction with visual 

information. This is important for the development of innovative solutions in education, 

entertainment, medicine, and industry. 

The abstracts also emphasize the role of cloud computing, which allows storing and processing 

large volumes of images, ensuring scalability and accessibility of solutions. This is essential for the 

integration of automated systems into global information platforms, allowing data to be processed 

from anywhere in the world. 

In addition, the abstracts describe the development of image compression and quality enhancement 

algorithms, which is important for efficient resource utilization and reduction of processing delays. 

This is especially important for video streaming and working with large data sets. 

Thus, the thesis presents a comprehensive analysis of current trends in the development of 

automated image processing systems, which is necessary to understand their role in improving 

technologies in various industries. This makes it possible to assess the importance of such systems for 

increasing the efficiency, accuracy, and speed of visual data processing, which is a key factor in 

progress in the digital age. 
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