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AHoTaNisn

Y pobomi posensdaemvca npoyec pospodku epagiunux inmepeticie  Kopucmysaua O MOHIMOPUHSY
enekmpomexaniunux cucmem. OcHogHy yeaey npuodileHo 3acmocy8aniio NPUHYUNIG T100UHO-Mawunnoi 63aemodii (HCI)
OJI51 CMBOPEHHSL IHMYIMUBHO 3D03YMINL020 NPOSPAMHO20 3abe3neuents. Bukopucmanns mexnonoeii JavaFX ma 06 ekmuo-
OPIEHMO0BaH020 NIOX00Y 00380JI5I€ Peanizyeamu HAOIUHI KPOCNIAM@POPMHI PileHHs, Wo 3a0e3neuyioms 6i3yanizayito
OaHUX Y peanrbHOMy uaci ma niosuwyioms WeUoKicms peakyii onepamopis Ha KpumudHi 3MiHU 8 eHepPeOCUCTEM.

KurouoBi ciioBa: imkeHepis MporpaMHOro 3ade3neueH s, JII0JHHO-MalllHHHA B3aeMois, JavaFX, enekTpoMexaniuHi
CHCTEMH, MOHITOPUHT Y peaJbHOMY Yaci.

Abstract

This paper considers the process of developing graphical user interfaces for monitoring electromechanical systems.
The main focus is on applying human-computer interaction (HCI) principles to create intuitive software. The use of
JavaFX technology and an object-oriented approach allows for the implementation of robust cross-platform solutions
that provide real-time data visualization and increase operators’ response speed to critical changes in the power system.

Keywords: software engineering, human-computer interaction, JavaFX, electromechanical systems, real-time
monitoring.

Introduction

Modern electromechanical systems and power grids generate vast amounts of data that require continuous
monitoring and rapid analysis. As these systems become more complex, the role of reliable software
engineering in their management becomes increasingly critical. Effective management relies not only on the
accuracy of the underlying algorithms but also on how information is presented to the human operator. Poorly
designed interfaces can lead to delayed responses or misinterpretation of data, which is especially dangerous
in the energy sector. Therefore, applying the principles of Human-Computer Interaction (HCI) to develop
intuitive graphical user interfaces (GUIs) is a vital task. This paper explores the use of JavaFX as a robust
framework for building responsive applications tailored for real-time monitoring of electromechanical
equipment.

Research results

The primary objective of developing monitoring software for the power engineering sector is to provide
operators with a clear, uninterrupted stream of critical data. When utilizing Java, specifically the JavaFX
framework, developers can leverage object-oriented programming to create modular and easily maintainable
interface components.|[2]

One of the key aspects of HCI in this context is minimizing cognitive load [1]. Operators monitoring
complex electromechanical drives must process parameters such as voltage, current, temperature, and
frequency simultaneously. By implementing JavaFX’s advanced charting and animation capabilities, raw data
can be transformed into dynamic visual dashboards. For instance, color-coded indicators and interactive graphs
allow users to instantly identify anomalies without manually analysing numerical logs.



Furthermore, integrating the MVC (Model-View-Controller) design pattern ensures a clean separation
between the user interface and the backend data processing logic. This architectural choice is crucial for
software engineering, as it allows the system to scale and incorporate new sensors or electromechanical
components without redesigning the entire application. During the development process, careful attention must
be paid to accessibility and feedback mechanisms — ensuring that the system provides immediate visual or
auditory alerts when parameters exceed safe thresholds. Well-structured, Java-based GUIs significantly
improve operator reaction times and overall system safety.

Conclusion

The intersection of software engineering and electrical engineering is fundamental to the modernization of
energy infrastructure. Developing specialized software using frameworks like JavaFX provides a powerful
means to monitor and control electromechanical systems effectively. By prioritizing Human-Computer
Interaction principles [1], developers can create interfaces that not only visualize complex data in real-time but
also enhance operator efficiency and reduce the risk of human error. As power systems continue to digitize,
the demand for well-designed software solutions will only grow, highlighting the importance of cross-
disciplinary approaches in modern engineering.
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