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The object of research is electroencephalogram (EEG) signals obtained as 
a result of a non-invasive test that records the electrical activity of the brain by 
placing small sensors (electrodes) on the scalp. The article analyzes brain wave 
patterns to monitor a learner’s memory ability.

One of the persistent issues in contemporary education is the misalignment 
between the competencies of graduates and the evolving demands of the labor 
market. A key contributing factor to this gap lies in the individual differences 
in how students perceive and process information. Empirical studies suggest 
that, excluding individuals with clinically diagnosed cognitive impairments, the 
population exhibits varied abilities in information retention depending on the 
modality of content delivery.

To address this issue, the study explores brain-computer interface technolo-
gies, particularly electroencephalography (EEG), as a means of assessing indi-
vidual learning profiles. An artificial intelligence (AI)-based model employing 
a decision tree algorithm was developed to analyze EEG signals acquired from 
a 256-electrode system. A publicly available dataset from Kaggle was utilized to 
train and refine the model, enabling the classification of preferred memorization 
modalities – namely, reading, multimodal, auditory, and visual.

The applied phase of the study involved 32 students who had previously 
received failing ("F") grades. Based on their EEG-derived cognitive profiles, 
these students were subsequently taught using tailored content delivery methods 
aligned with their dominant memorization styles. Remarkably, this personalized 
approach resulted in significant academic improvement, with students achiev-
ing "C", "B", and even "A" grades in subsequent assessments.

The proposed model offers a scalable and time-efficient method for iden-
tifying optimal learning modalities at the individual level. It holds promise for 
enhancing educational outcomes by enabling more personalized and neuroadap-
tive instructional strategies.

Keywords: electroencephalography (EEG), brain-computer interface (BCI), 
cognitive profiling, learning modalities, personalized education, artificial intel-
ligence (AI), decision tree algorithm, memory retention, neuroadaptive learning, 
educational technology.
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The object of this research is the process of selecting an architectural strategy 
for event-schema evolution in event-sourcing systems. This process involves 
complex architectural trade-offs and is a critical task for maintaining the integrity 
and long-term viability of the immutable event log.

The addressed problem is the inconsistent performance and reliability ceil-
ing of standard LLM prompting techniques like few-shot learning. These meth-
ods rely on heuristic pattern matching and thus lack the systematic framework 
required for high-stakes architectural decisions. This issue is compounded by the 
subjectivity inherent in the manual selection process by engineers.

The principal result is the development of a rule-based "atomic taxonomy" 
method. This approach enabled large-scale models (GPT-5, Gemini-2.5-pro)  
to achieve perfect predictive performance (1.0 Macro F1-score), while simultane-
ously degrading the performance of most medium-sized models when compared 
to the few-shot prompting baseline.

This divergence is explained by the cognitive demands of the task. The pro-
posed method shifts the process from heuristic pattern matching to structured, 
compositional reasoning. The results indicate that large models possess the 
necessary architectural capabilities to execute this formal logic, whereas medium-
sized models are overwhelmed by its cognitive overhead, making a simpler, 
example-based approach more effective for them.

In practice, the findings provide a clear, actionable guideline for architects. 
The atomic taxonomy serves as a robust framework to assist in manual decision-
making. For automated support systems, its application is recommended exclu-
sively with large-scale LLMs capable of advanced reasoning. The study concludes 
that for systems leveraging smaller, more efficient models, traditional few-shot 
prompting remains the more reliable and superior strategy.

Keywords: data evolution, decision support, event sourcing, large lan-
guage models.
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The research object is a hybrid deep learning model for passenger flow 
forecasting. These passenger flows constitute complex time series, influenced by 
a combination of temporal, spatial, and operational factors. The study addresses 
the fundamental mismatch between stochastic passenger demand and the static 
supply of transport services. This disparity results in operational inefficiency 
and a reduced quality of service for passengers. A lack of accurate forecasting 
tools hinders the optimal daily allocation of rolling stock, thereby limiting the 
efficiency of transport operators.

A hybrid deep learning model was developed and validated to predict daily 
passenger flows with high accuracy (R2 = 0.91). The findings significantly out-
perform the baseline models and approaches described in scientific sources. This 
performance is attributed to a sophisticated strategy combining advanced feature 
engineering. This included the use of cyclic, lagged, and moving average features. 
This approach was paired with residual modelling, enabling the neural network 
to capture complex non-linear deviations. Furthermore, robust data preparation 
methods enhanced the model’s high generalization capabilities.

The findings demonstrate that the proposed hybrid approach is an effective 
tool for operational planning. The results of the neural network work facilitate 
the optimization of the distribution of rolling stock allocation and improve 
resource utilization. Consequently, it enhances passenger comfort, contributing 
to the sustainable development of urban mobility. For practical applications, the 
model requires reliable historical passenger flow data. It enables operators to 
mitigate economic losses from underutilized vehicles and prevent overcrowding 
on high-demand days.

Keywords: passenger flow, neural network, LSTM, public transport, smart 
city, residuals modelling.
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This paper explores the opportunities, advantages, and risks of integrating 
artificial intelligence (AI) into occupational health and safety management sys-
tems. It is noted that the use of intelligent technologies contributes to improved 
workplace safety by enabling automatic monitoring of working conditions, detec-
tion and prediction of hazardous situations, and real-time analysis of workers’ be-
havior. The potential of AI is demonstrated in identifying safety violations, moni-
toring the use of personal protective equipment, responding to dangerous events, 
and organizing preventive actions. Special attention is given to technical, legal, 
ethical, and organizational risks associated with AI implementation in industrial 
settings. The study analyzes risks related to AI-based systems in occupational 
safety using the example of a food processing plant with an automated packaging 
line. An incident involving worker injury due to the AI system’s failure to detect 
human presence in the manipulator zone is examined. The application of the 
FMEA (failure modes and effects analysis) method identified key risk sources: 
failure to detect a person in the hazardous zone (RPN = 270), lack of integration 
between AI and emergency stop systems (RPN = 192), and loss of communica-
tion between modules (RPN = 140). All risks exceeded the RPN > 100 threshold, 
indicating high priority. The relevance of a multisensor approach, implemen-
tation of fail-safe protocols, and redesigning human – machine interaction 
architecture is substantiated. A comparison is made between the FMEA method 
and the PTSR (Probability – Time – Severity Risk), which incorporates the 
time factor of hazard exposure, increasing risk assessment accuracy in dynamic 
environments. A combined risk management approach is proposed, integrat-
ing preventive analysis (FMEA) and real-time operational evaluation (PTSR), 
which enhances safety control effectiveness when using adaptive AI systems.

Keywords: artificial intelligence, occupational safety, risk management, 
ethics, legal responsibility, automation.
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The object of the research is the process of preliminary cost assessment for 
restoring infrastructure objects damaged as a result of the war in Ukraine. The 
subject of the research is an information-analytical system that enables partial 
automation of this process.

Problem addressed is the lack of tools for forecasting reconstruction costs, 
since existing solutions are limited to recording destruction, visualization,  
and reporting.

In the course of the study, an approach was developed for predicting the 
cost of restoring damaged infrastructure objects based on machine learning 
models (Linear Regression, Random Forest, XGBoost). The proposed approach 
enables the automatic estimation of the expected restoration cost based on object 
characteristics. These estimates can serve as a basis for further analyses, includ-
ing the detection of abnormal expenses and potential misuse. Experimental 
calculations on open data demonstrated that the use of modern ML models for 
processing structured data on objects makes it possible to estimate the restoration 
cost with an error margin of 15–20%. For practical use, the approach has been 
implemented as a standalone Python microservice, which ensures flexibility 
and scalability, and has been integrated into the existing information-analytical 
system (Laravel, Vue.js).

The developed solution can be used by national and municipal authori-
ties to monitor infrastructure recovery. However, it is important to note that 
the models were pre-trained on open datasets of damaged objects valued from 
20 million to over 90 million UAH, which include information such as object 
type, area, region, and other attributes. Therefore, successful application requires 
similarly structured and reliable data. Under these conditions, the microservice 
can enhance transparency in planning and improve the efficiency of reconstruc-
tion management.

Keywords: information-analytical system, Web, ML, cost prediction, Lin-
ear Regression, Random Forest, XGBoost.
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The object of this research was the launch process of fixed-wing unmanned 
aerial vehicles. Military unmanned aerial vehicle systems are rapidly improv-
ing and becoming increasingly effective on the battlefield and in the enemy’s 
rear. However, the complex and dynamic environment of modern warfare 
significantly impacts the preparation and launch of UAVs. Therefore, ensuring 
the maximum safety of these operations is one of the key factors influencing the 
overall effectiveness of these systems. At the same time, the launch operation re-
quires personnel to be in an open area, making it a critical task to find solutions to 
protect UAV crews from enemy attacks. A possible solution is the remote control 
of the UAV launch. This article proposes using unmanned ground platforms for 
the remote launch of fixed-wing UAVs to reduce the probability of enemy strikes 
against crews and equipment. The research included modeling and comparing 
the launch of a fixed-wing UAV from a runway and with the help of an unmanned 
ground platform. The modeling results showed that launching from the platform 
reduces the takeoff distance by 39.1% (from 273.6 m to 166.7 m) and the op-
eration time by more than half (from ~ 23 s to 9.2 s). This overall reduction will 
decrease the probability of the unmanned equipment being struck by the enemy.  
An additional advantage of this method is reduced fuel consumption. It also 
allows for the use of a propeller that is more efficient for flight, which is not pos-
sible with a traditional runway takeoff. Reducing the strength requirements for 
the drone’s airframe allows for a decrease in its mass, which, in turn, increases the 
mass of the warhead or reconnaissance equipment.

Keywords: unmanned ground platform, UAV, military personnel safety, 
remote launch, modeling.
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The object of the research is the processes of forming optimal options for 
information security risk treatment of the organization. One of the most prob-
lematic areas is the choice of means and measures of protection from the set of 
available options for information security risk treatment that will allow reducing 
information security risks in a way that is not detrimental to the organization. 
The available models and methods are cumbersome, which makes their practi-
cal use impossible, and also do not take into account the economic features of 
implementing means and measures of protection.

The research used methods of investment theory, which allowed it to assess 
the effectiveness of reducing information security risks due to the implementa-
tion of a set of means and/or measures of information protection, and the ABC 
analysis method, which allowed it to identify the most effective ones among them 

by dividing them into groups. This approach simplified the process of assessing 
information security risks and choosing the optimal set of means and measures 
of protection. The proposed method involves calculating the indicators of net 
present value and payback period of the project, which allows the owner of the 
organization to assess the economic efficiency of implementing a set of means 
and measures of protection, as well as to understand when the costs of the infor-
mation protection system will pay off.

The obtained method, that significantly simplified the process of reducing 
information security risks at a break-even price. This is due to the fact that the 
proposed method has a number of features in the formation of options for infor-
mation security risk treatment, particularly. It involves assessing the effectiveness 
of the implementation of each of the means and/or measures of protection and 
ranking them by effectiveness by dividing them into groups. This enables the 
creation of a risk-oriented information security system. Compared to similar 
known models and methods, this enables a simplified procedure for information 
security risk treatment in practice.

Keywords: risk analysis, risk treatment, risk management, information 
security, economic efficiency, ABC analysis.
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The object of research is the processes of case-based management a set of 
interconnected end-to-end business processes of the enterprise. The study is de-
voted to solving the problem of case-based management of interconnected end-
to-end business processes of the enterprise that use shared resources. Research 
in this area is aimed at developing models, methods and technologies used in the 
management of business processes of the enterprise.

The goal and main limitations of functional and process management in 
the form of a set of business processes that integrate the activities of the relevant 
divisions of the enterprise are determined and formally described. The main disad-
vantage of such management is associated with the mismatch between the existing 
organizational structure of the enterprise and end-to-end business processes that 
cover several of its divisions. Therefore, a transition from process to end-to-end 
business process management that use shared resources is proposed. This approach 
involves searching for and adapting of case-based, applying it and further preserv-
ing it. In conditions of restrictions on the execution of business processes, the use 
of a case-based reasoning allows increasing the efficiency of process management. 
An improvement of the method of case-based management of a group of end-to-
end business processes is proposed. Unlike the existing one, it allows to determine 
the priorities of their access to resources, taking into account the restrictions on 
the time of their execution. This ensures the execution of processes within the 
established deadlines, which improves the economic performance of the enterprise.

Practical application of the proposed improved method of case-based 
management of a group of end-to-end business processes allows to adjust the se-
quences of orders launch orders. This is done taking into account the restrictions 
on the execution time of each of the business processes, which allows to improve 
the process of order management at the enterprise.

Keywords: process approach, data analysis, case-based reasoning, priori-
ties, management method, resources.
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The object of research is the process of arrival sequencing in terminal ma-
neuvering areas under the Point Merge concept. One problematic aspect is en-
suring stable time-based intervals and maintaining continuous-descent profiles 
under peak demand and wind perturbations, as well as the lack of simple rules 
for choosing between combined and separated sequencing legs and for switching 
between them. The study used analytical modelling of arc geometry and direct-
to-merge rules; parameterization of procedures and target intervals; probabilistic 
models of demand and ground-speed variation; Monte Carlo simulations using 
open traffic, weather and Aeronautical Information Services sources; statisti-
cal analysis; construction of a proxy controllability index; a hysteresis-based 
switching rule; and sensitivity analysis. It was proposed to obtain a reproducible 
framework for designing and comparing combined and separated sequencing 
legs with unified metrics. This follows from combining transparent geometry 
parameterization with a simple hysteresis-based switching rule that avoids fre-
quent back-and-forth configuration changes. As a result, medians are practically 
identical on identical geometry, while differences appear in the tails: separated 
legs reduce the probability of long loops and extreme low-altitude horizontal 
segments. Compared with static alternatives, hysteresis-based switching under 
peak demand reduces separation-interval violations by up to ≈ 17.5 percentage 
points and shortens median low-altitude horizontal time by ≈ 4–9 s, at the cost 
of ≈ 0.57 NM of added median distance, providing better operational support 
without heavy optimizers. Limitations include a single case, environmental 
inference via extra distance, and a proxy controllability index. Future work will 
include human-in-the-loop experiments and coupling with detailed aircraft-
performance models.

Keywords: Point Merge, sequencing legs, continuous descent, capacity, 
separation interval.

References

1.	 Procedures for Air Navigation Services – Air Traffic Management (PANS-ATM). 
Doc 4444 (2016) Montreal: ICAO. Available at: http://library.caanepal.gov.
np:8080/bitstream/123456789/401/1/4444_cons_en.pdf

2.	 Annex 11 to the Convention on International Civil Aviation: Air Traffic Services (2018). 
Montreal: ICAO. Available at: https://ffac.ch/wp-content/uploads/2020/10/
ICAO-Annex-11-Air-Traffic-Services.pdf

3.	 Point Merge: Integration of arrival flows to a merge point. Operational Services and 
Environment Definition (OSED). Version 2.0 (2010). Brussels: EUROCONTROL. 
Available at: https://www.eurocontrol.int/sites/default/files/library/003_Point_
Merge_OSED_V2.0.pdf

4.	 Continuous Descent Operations (CDO) Manual. Doc 9931 (2010). Montreal: 
ICAO. Available at: https://applications.icao.int/tools/ATMiKIT/story_content/
external_files/102600063919931_en.pdf

5.	 Favennec, B., Hoffman, E., Trzmiel, A., Vergne, F., Zeghal, K. (2009). The Point 
Merge Arrival Flow Integration Technique: Towards More Complex Environ-
ments and Advanced Continuous Descent. 9th AIAA Aviation Technology, Inte-
gration, and Operations Conference (ATIO). https://doi.org/10.2514/6.2009-6921

6.	 Point Merge implementation: A quick guide. Ed. 1.51 (2024). Brussels: 
EUROCONTROL. Available at: https://www.eurocontrol.int/sites/default/
files/2024-12/eurocontrol-point-merge-guide-v1-51.pdf

7.	 Favennec, B., Trzmiel, A., Zeghal, K. (2018). How the geometry of arrival routes 
can influence sequencing? 2018 Aviation Technology, Integration, and Operations 
Conference. https://doi.org/10.2514/6.2018-4000

8.	 Ivanescu, D., Shaw, C., Tamvaclis, C., Kettunen, T. (2009). Models of Air Traf-
fic Merging Techniques:  Evaluating Performance of Point Merge. 9th AIAA 
Aviation Technology, Integration, and Operations Conference (ATIO). https://doi.
org/10.2514/6.2009-7013

9.	 Hardell, H., Otero, E., Polishchuk, T., Smetanová, L. (2025). Optimizing air traffic 
management through point merge procedures: Minimizing delays and environ-
mental impact in arrival operations. Journal of Air Transport Management, 123, 
102706. https://doi.org/10.1016/j.jairtraman.2024.102706

10.	 Oren, A., Sahin, O. (2021). The flight efficiency analysis on the Multi-Arrival 
Route Point Merge System. The Aeronautical Journal, 126 (1299), 755–767. 
https://doi.org/10.1017/aer.2021.105

11.	 Dönmez, K., Çetek, C., Kaya, O. (2021). Aircraft Sequencing and Scheduling 
in Parallel-Point Merge Systems for Multiple Parallel Runways. Transportation 
Research Record: Journal of the Transportation Research Board, 2676 (3), 108–124. 
https://doi.org/10.1177/03611981211049410

12.	 Kharchenko, V. P., Butsyk, I. M., Alieksieiev, O. M. (2009). Methods of making 
the right decision Manager at Air Traffic Service. Proceedings of National Aviation 
University, 40 (3). https://doi.org/10.18372/2306-1472.40.1757

13.	 OpenSky REST API. OpenSky Network. Available at: https://openskynetwork.
github.io/opensky-api/rest.html Last accessed: 07.10.2025

14.	 Data API. NWS Aviation Weather Center. Available at: https://aviationweather.
gov/data/api/ Last accessed: 07.10.2025

15.	 EIDW(DUBLIN) New Runway 10L/28R AIP IRELAND Updates (2022). AirNav 
Ireland (AIS). Available at: https://www.iaa.ie/docs/default-source/publications/
ei_sup_2022_020_en.pdf ?sfvrsn=88d612f3_2

16.	 European AIS Database. EUROCONTROL. Available at: https://www.eurocontrol.
int/service/european-ais-database Last accessed: 07.10.2025


