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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.

OCHOBHI TEHJEHIIII PO3BUTKY ABTOMATHU30BAHUX CUCTEM OBPOBKH
30BPAKEHb

A. I. Konena, C. B. CoTtHuk

XapkiBcekuii HarionanpHui YHIBepcuTeT PagioenekTpoHiku

VYkpaina, 61166, Xapkis, np. Hayku 14

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

Anomayia: Y poOOTI AOCTIIHKEHO CydYacHI TEHJEHII PO3BHTKY aBTOMAaTH30BAaHUX CHCTEM
00poOKHM 300paXkeHb, K1 BIAITPAIOTh KIIOYOBY poJib Y IU(POBIHA TpaHchopMallii pi3HUX Tamy3ei.
PosrnsiHyTO 1HHOBAITIWMHI TIXOH, TaKi K IHTErpallis MTYYHOTO 1HTEJIEKTY, TTUO00OKOTO HaBYaHHS Ta
XMapHUX OOYHCIIEHb, IO JO3BOJIAIOTH 3HAYHO [OKPAIIUTH TOYHICTh, IIBHJAKICTb Ta
MacITaboBaHICTh OOpOOKHM Bi3yadbHHUX HOaHuUX. Po0OoTa miaKpecitoe, M0 MOAAIBIINNA PO3BUTOK
aBTOMAaTU30BAHUX CHCTEM OOpOOKM 300pa)keHb € BaXJIMBUM KPOKOM [UIS BIPOBAKCHHS
IHHOBAIIMHUX PIIICHb Y CYYaCHUX TEXHOJIOTiAX. PoO0Ta 103BOJISIE OIHUTH 3HAYEHHS TaKUX CHCTEM
JUIsL MABUIICHHS €(QEKTUBHOCTI, TOYHOCTI Ta IIBUAKOCTI OOpOOKM Bi3yaJIbHMX JaHUX, IO €
KIIFOYOBHUM (paKTOPOM IMporpecy y HuppoBy enoxy.

Knrouoei cnosa. aBToMaTtn3oBaHi CUCTEMU OOpOOKH 300paKe€Hb, ITYYHHUN 1HTEJEKT, MAIlIUHHE
HaBYaHHsI, KOMIT’ FOTEPHHH 3ip.

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 (AIPS) 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
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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 (Al) 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 (GPUSs) 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 (Al) 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.

REFERENCES:

1. Khalimonov, Y. I., & et al. (2024). Integration of 10T into security systems: opportunities and
risks. KoM’ torepHo-1HTErpOBaHI TEXHOJIOT1T aBTOMATHU3aIlli TEXHOJIOTTYHUX TMPOIECIB HA TPAHCIIOPTI
Ta y BHUPOOHHMIITBI: MaTepialM BCEYKp. HAyK.-pakT. KOH(. 3100yBaviB BHII. OCBITH 1 MOJIOIUX
yuenux, 20 mucrom. 2024 p. — pp. 117-121Polikanov, K., & et al. (2024). Smart home with house
module: overview of automation technologies. International Conference «DIGITAL INNOVATION
& SUSTAINABLE DEVELOPMENT 2024», 2024 - pp. 20-21

2. Khalimonov, Y., & et al. (2024). Approaches to ensuring proper working conditions using
sensor technologies IoT. International Conference «DIGITAL INNOVATION & SUSTAINABLE
DEVELOPMENT 2024», 2024 - pp. 24-25

3. Hubar, AY., Sotnik, S.V. Impact of automation and CALS technologies on human factor in
production // The 5th International scientific and practical conference “Perspectives of contemporary
science: theory and practice” (June 24-26, 2024) SPC “Sci?conf.com.ua”, Lviv, Ukraine, 2024. — c. 243-
249,

4. Khalimonov, Y. I, & et al. (2024). Monitoring and optimising conditions in production
environment. Proceedings of the XVII International scientific and practical conference «Information
technologies and automation—2024», 2024. — pp. 256-258

5. Sotnik, S. V. (2024). Development of automated control system and registration of metal in
continuous casting. Radio Electronics, Computer Science, Control. — pp. 197-211

6. Rudenko, M., & et al. (2024). Overview of approaches to scaling relational databases in
development and adaptation of web applications. CydvacHi mpo0jeMu i JOCSITHEHHS B raiysi
palioTEXHIKH, TeIeKOMYHiKalii Ta iHdopmaniiiaux texHozoriit: Tesn monosineit XII MixHapoaHoi
HayKOBO-TIpakTU4YHOI KoHpepeHuii (10-12 rpyaus 2024 p., M. 3anopixoks). — pp. 398-402

7. Kaponkin, V. G., & et al. (2024). The role of big data in improving functionality of search
engines. The 8th International scientific and practical conference “European congress of scientific
achievements” (August 12-14, 2024) Barca Academy Publishing, Barcelona, Spain. — pp. 69-76

71
«Computer-integrated technologies, automation and robotics»
CITAR-2025


https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:HbR8gkJAVGIC
https://scholar.google.fi/citations?view_op=view_citation&hl=uk&user=z_eMRPcAAAAJ&sortby=pubdate&authuser=1&citation_for_view=z_eMRPcAAAAJ:HbR8gkJAVGIC
https://ric.zp.edu.ua/issue/view/18084
https://openarchive.nure.ua/entities/publication/a0f81491-7924-4fa1-a00c-eda3cae77ef5
https://openarchive.nure.ua/entities/publication/a0f81491-7924-4fa1-a00c-eda3cae77ef5

8. Sotnik, S. V. (2024). Features of using REST architecture for development of ARS for
information systems // MixkHapo/Ha HayKOBO-TIpakTHUYHa KoH(pepeHuis «IHdopmariiiini cucremu B
yIpaBIIiHHI IPOEKTaMHU Ta porpamamu», Kobneso, 9—13 Bepecust 2024 p. 36ipHUK mpailb. — XapKiB:
XHVYPE. —pp. 42 - 45.

9. Andreiev, A. S., & et al. (2024). Computer games and Web design // Proceedings of the XVII
International scientific and practical conference «Information technologies and automation — 2024».
—pp. 712-714

10. Danylenko, M. M., & et al. (2025). Comparative analysis of modern SCADA packages for
production automation. International Journal of Academic Engineering Research (IJAER). — Vol. 9. —
2. —pp. 26-34

72
«Computer-integrated technologies, automation and robotics»
CITAR-2025



