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Abstract

The rapid development of digital technologies has led to a dramatic growth in the volume of
data generated across different sectors. Modern information systems must process and analyze these
data streams quickly in order to support effective decision-making. This article examines the
principles of developing real-time analytical systems based on artificial intelligence technologies.
The research analyzes the role of machine learning algorithms and neural network models in
processing large data streams, detecting hidden patterns, and generating predictive insights.
Particular attention is paid to system architecture, scalability, data processing speed, and reliability.
The study demonstrates that integrating artificial intelligence with real-time data processing
platforms significantly improves analytical capabilities and enables more accurate forecasting of
complex processes.
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Annomayusn

Cmpemumenvroe passumue Yupposvix MexHon02Ull 00YCI08UL0 3HAYUMENbHBIL POCM
00bEMa OaHHBIX, POPMUPYEMBIX 68 PAZTUYHBIX OMPACIAX IKOHOMUKU U COYUATbHOU cepbl. B amux
VCIOBUAX COBPEMEHHble UHMOPMAYUOHHBIE CUCEMbl  O0NNCHbL  0Decneuueams ONnepamusHyIo
06paboOmKy U aHAIU3 HeNPEPbIBHLIX NOMOKO8 OAHHBIX 015 NPUHAMUSL 0O0CHOBAHHBIX YNPABIEHUECKUX
peweruil. B cmamve paccmampugaromces meopemuieckue u NPaKkmudeckue adcnekmol paspabomku
AHATUMUYECKUX CUCTEM PealbHO20 8PeMEeHU HA OCHOBe MEXHOLO2UL UCKYCCMBEHHO20 UHMELIeKmA.
Hccnedyemces ponv aneopummos MAwuHHO20 00yYeHUs U Helupocemesvlx mooenell 8 obpabomie
OONBLUIUX OAHHBIX, BbIAGIEHUU CKPLIMBIX 3AKOHOMEPHOCMEU U (OpMUPOBAHUU NPOCHO3HBIX OYEHOK.
Ocoboe enumanue yoeieHO 60NPOCAM APXUMEKMYPbl CUCHEM, MACUMAOupyemocmu, CKOpocmu
0bpabomku ungopmayuu u HAOENCHOCMU DPYHKYUOHUPOBAHUS. YcmaHnoeneHo, Ymo uHmezpayus
MeMOo008 UCKYCCMBEHHO20 UHMELIeKma ¢ naamgopmamu 0opadbomru OAHHbIX 8 PedabHOM 8PeMeHU
CYWecmeeHHo nogvliiaem dPoekmueHocms aHAIUMUKU U obecneuusaem 0Oonee MOYHOE
NPOCHO3UPOBAHUE CTLONCHBIX NPOYECCOB.

Knrouesvie cnosa: uckyccmeeHnvlli UHMeNIeKm, AHATUMUKA 8 PEATbHOM 8peMeHU, Donbuiue
OaHHble, MauuHHOe 0OyueHue, HeUpPOHHbIe Cemu, NPOSHO3UPO8AHUe, CUCTEMbl 00PAOOMKY OAHHBIX
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Introduction

The modern digital environment produces enormous volumes of data every
second. Information is generated by industrial systems, financial transactions, mobile
devices, sensors, social networks, and many other digital platforms. The ability to
collect, process, and analyze these data streams has become a key factor in improving
the efficiency of modern organizations and technological systems.

Traditional data analysis methods are often unable to cope with the speed, scale,
and diversity of modern data streams. As a result, new approaches based on artificial
intelligence technologies have been developed. Artificial intelligence provides
powerful computational methods capable of analyzing complex datasets, detecting
hidden relationships, and generating predictive insights.

Real-time analytics refers to the ability of a system to process and analyze data
immediately after it is generated. This capability is extremely important in areas such
as transportation management, financial monitoring, industrial automation, healthcare
systems, and cybersecurity. In such domains, even a small delay in data processing may
lead to inefficient decisions or operational risks.

The integration of artificial intelligence into real-time analytical systems enables
automated decision-making and predictive modeling. Machine learning algorithms can
learn from historical data and adapt to new information continuously. As a result,
modern analytical platforms are capable of not only analyzing current data but also
forecasting future events.

Main Part

Real-time analytical systems typically consist of several interconnected
components including data sources, data streaming platforms, analytical modules,
machine learning models, and visualization interfaces. These components work
together to ensure continuous data collection, processing, and analysis.

As shown in Figure 1, a typical architecture of an artificial intelligence-based
real-time analytics system includes several key components. The system begins with
data sources such as sensors, databases, and online services. The collected data are
transmitted through streaming technologies and processed by analytical modules.
Machine learning algorithms are then applied to analyze the incoming data streams and
generate predictive insights, which can be visualized through dashboards or usedin
various applications.
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Figure 1. Architecture of an Artificial Intelligence-Based Real-Time Analytics
System

One of the most important principles in developing real-time analytical systems
is scalability. As data volumes grow continuously, the analytical infrastructure must be
capable of expanding without reducing performance. Scalable systems distribute
computational tasks across multiple processing nodes, ensuring efficient data
processing even under heavy workloads.

Another important principle is low latency. Real-time analytics systems must
provide analytical results with minimal delay. Technologies such as distributed
computing frameworks and stream processing platforms are commonly used to achieve
this objective.

Machine learning algorithms play a central role in real-time analytics. These
algorithms allow systems to identify patterns within large datasets and generate
predictive results. Neural networks, decision trees, and regression models are among
the most commonly used techniques.

The workflow of real-time data analysis typically involves several stages
including data collection, data preprocessing, feature extraction, model analysis, and
prediction generation. This workflow is illustrated in Figure 2.
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Figure 2. Workflow of Real-Time Data Processing and Analysis Using Artificial
Intelligence

Data quality is another critical factor in analytical systems. Raw data streams
often contain errors, missing values, or inconsistencies. Therefore, preprocessing and
filtering mechanisms must be implemented to ensure the reliability of analytical results.

Key Benefits of Real-time AI Monitoring

The integration of Al for real-time monitoring transcends traditional surveillance
by providing actionable intelligence. The primary advantages include:

- Proactive vs. Reactive Management: Traditional systems only alert
operators after an incident has occurred. Real-time Al monitoring uses predictive
analytics to identify early signs of potential issues—such as a sudden change in traffic
density or a slight deviation in engine vibration—allowing for intervention before a
failure or accident happens.

- Enhanced Operational Efficiency: By continuously analyzing data
streams, Al can optimize resource allocation in real-time. In a transport context, this
means dynamically rerouting vehicles to avoid congestion, thereby reducing fuel
consumption and minimizing delivery delays.

- Reduction of Human Error: Monitoring high-velocity data is mentally
exhausting for human operators, leading to overlooked anomalies. Al algorithms
maintain a consistent level of precision, processing thousands of data points per second
without fatigue, which significantly improves the reliability of safety-critical systems.

- Predictive Maintenance and Cost Savings: Real-time monitoring allows
for "condition-based maintenance." Instead of replacing parts on a fixed schedule, Al
predicts the actual remaining useful life of a component. This prevents costly "over-
maintenance" and catastrophic "under-maintenance" (unexpected breakdowns).
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- Improved Public Safety and Security: In intelligent transport systems,
real-time Al can instantly detect unauthorized intrusions, suspicious behavior at
stations, or dangerous driving patterns, enabling law enforcement or emergency
services to respond within seconds.

A comparison of several widely used artificial intelligence algorithms applied in
real-time analytical systems is presented in Table 1.

Table 1.
Comparison of Artificial Intelligence Algorithms Used in Real-Time Data
Analysis
Algorithm Application Area Advantages Limitations
Decision Trees Clasmﬁc'atl.on and Easy 'to interpret May overfit
prediction and implement complex data
Neural Networks Pattern recogm‘uon High predictive Rf:qu1res large
and forecasting accuracy training datasets
. . Trend analysis and Simp le' and Limited for
Linear Regression . computationally .
forecasting . nonlinear patterns
efficient
Support Vector Classification and . Effgctlve m Computationally
. . high-dimensional .
Machines anomaly detection spaces expensive

Discussion

The integration of artificial intelligence technologies into analytical systems has
significantly improved the ability to process and interpret complex data streams.
Machine learning algorithms provide adaptive capabilities that allow systems to learn
from previous experiences and continuously improve analytical performance.

Real-time analytics is particularly important in intelligent transportation
systems. By analyzing traffic data, sensor information, and environmental conditions,
analytical platforms can predict congestion, optimize transport routes, and improve
operational efficiency.

In industrial environments, real-time analytical systems are used for predictive
maintenance. Machine learning models analyze equipment data to detect early signs of
malfunction, allowing organizations to prevent failures and reduce maintenance costs.

Conclusion
The study demonstrates that artificial intelligence technologies play a crucial

role in the development of real-time analytical systems. Machine learning algorithms
enable efficient processing of large data streams, detection of hidden patterns, and
generation of predictive insights.

The implementation of scalable architectures, high-speed data processing
platforms, and advanced analytical models significantly improves the effectiveness of
data analysis. As digital technologies continue to evolve, real-time analytics systems
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will become increasingly important in supporting intelligent decision-making across
various domains.
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