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Abstract. Urbanization has increased the complexity of traffic management 
systems, necessitating the development of intelligent traffic systems (ITS) capable 
of handling real-time data and responding to incidents effectively. Event-driven 
microservices provide a scalable and adaptive architecture for incident detection and 
response in ITS. This article explores the integration of event-driven microservices into 
ITS, analyzing existing research, methodologies, and technological advancements. By 
reviewing recent studies, we demonstrate how microservices enable real-time traffic 
monitoring, data processing, and efficient incident response. Finally, we identify 
key challenges and propose future research directions to enhance the robustness and 
scalability of these systems.
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Аннотация. Ұрбанизацияның артуы трафик басқару жүйелерінің 
күрделілігін арттырған болатын, осыған байланысты нақты уақытта деректерді 
өңдеуге және оқиғаларға тиімді жауап беруге қабілетті ақылды трафик жүйелерін 
(АТЖ) дамыту қажеттілігі туындайды. Оқиғаға бағдарланған микроқызметтер 
жүйесі АТЖ-да оқиғаларды анықтау мен жауап беру үшін масштабталатын 
және икемді архитектура ұсынады. Бұл мақалада оқиғаға бағдарланған 
микроқызметтерді АТЖ-ға интеграциялауды зерттейміз, сонымен қатар қазіргі 
зерттеулерді, әдістерді және технологиялық жетістіктерді талдаймыз. Соңғы 
зерттеулерге шолу жасау арқылы микроқызметтердің нақты уақытта трафикті 
бақылауға, деректерді өңдеуге және тиімді оқиғаға жауап беруге мүмкіндік 
беретінін көрсетеміз. Ақырында, бұл жүйелердің мықтылығы мен масштабталуын 
жақсарту үшін негізгі қиындықтарды анықтаймыз және болашақ зерттеу 
бағыттарын ұсынамыз.
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Аннотация. Урбанизация увеличила сложность систем управления 
дорожным движением, что обусловило необходимость разработки 
интеллектуальных транспортных систем (ИТС), способных обрабатывать данные 
в реальном времени и эффективно реагировать на инциденты. Событийно-
ориентированные микросервисы предоставляют масштабируемую и адаптивную 
архитектуру для обнаружения и реагирования на инциденты в ИТС. В данной статье 
исследуется интеграция событийно-ориентированных микросервисов в ИТС, 
анализируются существующие исследования, методологии и технологические 
достижения. На основе обзора недавних исследований демонстрируется, как 
микросервисы позволяют осуществлять мониторинг дорожного движения в 
реальном времени, обработку данных и эффективное реагирование на инциденты. 
В заключение выявляются ключевые проблемы и предлагаются направления 
будущих исследований для повышения надежности и масштабируемости этих 
систем.

Ключевые слова: микросервисы, обнаружение дорожных инцидентов, ин-
теллектуальные транспортные системы, мониторинг в реальном времени, управ-
ление дорожным движением, V2I связь, Kafka, обнаружение аномалий, машинное 
обучение, видеоаналитика.
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Introduction.
The increasing urban population and vehicle density in cities worldwide have 

led to significant challenges in managing road traffic. Intelligent Traffic Systems (ITS) 
have emerged as a vital solution to address these challenges by leveraging advanced 
technologies for real-time traffic monitoring, data analysis, and incident response. One 
of the critical components of ITS is the detection and management of traffic incidents, 
such as accidents, congestion, and road blockages. Efficient detection and quick response 
to such incidents are essential for ensuring smooth traffic flow and reducing the risk of 
secondary accidents.

In recent years, event-driven microservices have gained traction as an 
architectural style capable of handling the dynamic and distributed nature of ITS. 
Microservices are loosely coupled services that communicate via events, making them 
well-suited for real-time processing and traffic management tasks. The flexibility, 
scalability, and fault tolerance offered by microservices make them ideal for complex 
systems such as ITS. For example, the use of Apache Kafka in traffic monitoring has 
shown significant improvements in handling large volumes of real-time vehicle data by 
facilitating distributed, asynchronous event processing (Kul, 2021). Machine learning 
models have also been successfully integrated with microservices to enhance real-time 
traffic monitoring, as demonstrated in recent studies on traffic anomaly detection (Ali, 
2021). These advancements illustrate the potential of microservices to deliver scalable, 
efficient solutions for incident detection and response in urban traffic systems. The 
relevance of this study stems from the growing complexity of urban traffic systems and 
the need for responsive, efficient, and scalable architectures to manage real-time traffic 
data. Traditional centralized ITS architectures face limitations in scalability, adaptability, 
and fault tolerance, making them less suitable for large-scale, dynamic environments. 
Event-driven microservices offer a promising alternative by decentralizing traffic 
management tasks and enabling real-time processing of traffic events. Recent research 
has demonstrated how event-driven architectures using Kafka Streams can handle real-
time vehicle detection based on attributes like vehicle type, color, and speed (Kul, 2021). 
Another study applied model stacking within a microservices framework to improve 
incident detection accuracy, further supporting the argument for decentralized systems 
(Iqbal, 2021).

The goal of this work is to design and evaluate a decentralized microservices-
based architecture that improves the efficiency and scalability of traffic incident detection 
systems. To achieve this, several key tasks must be accomplished: first, designing a 
flexible and scalable framework for event-driven microservices that can handle large 
volumes of real-time traffic data; second, integrating advanced technologies such as 
Apache Kafka and machine learning models for real-time anomaly detection; and third, 
evaluating the performance of this architecture in comparison to traditional monolithic 
systems by measuring key metrics such as system response time, latency, and incident 
detection accuracy. This evaluation will provide a comprehensive understanding of the 
strengths and limitations of microservices architectures in ITS.
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Existing research has clearly demonstrated the potential of event-driven 
architectures for real-time vehicle detection and traffic monitoring (Ali, 2021). 
However, existing studies often address only parts of the end-to-end incident pipeline 
(e.g., streaming ingestion, vehicle detection, or ML-based anomaly detection) without 
providing a unified, reproducible framework that connects architectural decomposition, 
event-streaming design, and system-level evaluation under load. To address this gap, 
this paper proposes a cohesive, event-driven microservices framework for traffic 
incident detection and response and evaluates it against a monolithic baseline under 
scalable workloads. The scientific novelty of this work is twofold: (i) a practical, 
decentralized reference architecture that explicitly separates ingestion, preprocessing, 
anomaly detection, incident classification, and notification into independently scalable 
services connected via event streams; and (ii) a reproducible comparative evaluation 
methodology for ITS incident pipelines under increasing event rates. 

The main contributions are:
1.Architecture: a decentralized event-driven microservices design for real-time 

incident detection in ITS using Apache Kafka as the streaming backbone.
2.Implementation: a containerized reference implementation (microservices + 

monolith baseline) enabling reproducible experiments.
3.Evaluation: an experimental comparison using response time, end-to-end 

latency, and incident detection accuracy under varying data loads, highlighting scalability 
and fault-tolerance implications.

Materials and Methods
The research methodology involved the comparative analysis of two system 

architectures: monolithic architecture and an event-driven microservices architecture, 
both developed to handle real-time traffic incident detection and response. Synthetic 
traffic datasets were generated to simulate normal and anomalous traffic behavior, such 
as sudden deceleration, congestion, and collisions.

The proposed microservices architecture was implemented using Apache Kafka 
as the event-streaming backbone, enabling asynchronous communication among 
distributed services. Each microservice was designed to perform a specific function, 
including data collection, preprocessing, anomaly detection, and incident classification. 
Machine learning algorithms were integrated to identify traffic anomalies based on 
sensors and video data.

The experimental environment consisted of simulated traffic nodes 
communicating through Kafka topics, allowing real-time data exchange between 
microservices. Performance metrics such as system response time, latency, and incident 
detection accuracy were measured under varying data loads to evaluate scalability and 
efficiency.

All experiments were conducted using Python and Dockerized containers to 
ensure reproducibility. Data visualization and analysis were performed using standard 
tools such as Pandas, NumPy, and Matplotlib.

Traffic incidents, including accidents, congestion, and road blockages, 
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significantly impact the efficiency of urban transportation. Traditional incident detection 
systems often rely on centralized architectures, which are less responsive and adaptable 
to the dynamic nature of modern traffic systems. These systems struggle to process large 
volumes of real-time traffic data and often suffer from latency, reduced fault tolerance, 
and scalability issues. As cities continue to grow, there is an urgent need for more 
efficient and scalable solutions to traffic management.

Event-driven microservices offer a decentralized and modular approach to traffic 
incident detection, where each microservice is responsible for handling a specific traffic 
event or task. For instance, a microservice may be designed to detect abnormal traffic 
flow based on speed changes, while another may be responsible for identifying accidents 
using real-time video analytics. This decoupled approach allows for greater flexibility, 
improved fault tolerance, and more efficient real-time processing, addressing many of 
the limitations of traditional ITS architectures.

Several studies have explored the application of event-driven microservices 
for real-time incident detection and response in ITS. For example, a real-time vehicle 
detection system was implemented using Apache Kafka Streams, applying an event-
driven microservice architecture capable of efficiently processing large-scale streaming 
data (Kul, 2021). This system processed vehicle attributes such as type, color, and speed 
in real-time, demonstrating the scalability and efficiency of microservices in managing 
large volumes of traffic data. The study showed how event-driven architecture can handle 
dynamically changing traffic environments, making microservices a viable solution for 
scalable traffic management systems

Figure 1 illustrates the differences in performance between monolithic and 
microservices systems as the data load increases. As shown, the response times in a 
monolithic system increase significantly with higher data loads, while the microservices 
system maintains lower latency, highlighting its scalability.

Fig. 1. Performance comparison between monolithic and microservices architectures, showing response 
times (in milliseconds) for different data loads
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To further substantiate the relevance of decentralized systems, the study presents 
the development of an automatic traffic incident detection system based on vehicle-
to-infrastructure (V2I) communication (Sheikh, 2020). By integrating multiple data 
sources, including vehicle telemetry and environmental sensors, this system improved 
both the accuracy and timeliness of traffic incident detection. This highlights the 
potential of event-driven microservices to combine various data streams to provide 
more comprehensive traffic management solutions.

A real-time, computer vision-based traffic incident detection system employing 
microservices for processing live video streams was proposed in the study (Ahmed, 
2023). Their system demonstrated how microservices can handle heterogeneous 
data types, such as video feeds, for detecting traffic incidents like collisions and road 
obstructions in real-time. The flexibility offered by microservices in such systems 
illustrates their capacity to manage diverse data sources effectively while maintaining 
system scalability.

The advantages of microservices were further demonstrated through the 
development of a traffic incident detection and classification framework employing a 
model-stacking technique within a microservices-based architecture (Iqbal, 2021). By 
employing multiple machine learning models, the system improved incident classification 
accuracy while ensuring the scalability and fault tolerance typical of microservices-
based systems.

Event-Driven Microservices Architecture in ITS
Event-driven microservices rely on asynchronous communication between 

loosely coupled services. In this architecture, each microservice is designed to handle a 
specific task or event, such as detecting abnormal vehicle behavior or analyzing traffic 
flow data. When a traffic event occurs (e.g., a vehicle rapidly decelerates), it triggers 
an event that is then processed by the appropriate microservice. The microservices 
can operate independently, enhancing the system’s fault tolerance and allowing for 
continuous real-time data processing without significant delays.

Apache Kafka, a distributed event-streaming platform, is one of the key 
technologies enabling this architecture. Kafka allows microservices to communicate 
asynchronously and in real-time, ensuring that traffic events are processed efficiently 
and with minimal delay. Kafka’s capability to handle large volumes of vehicle data, 
thereby enabling scalable and efficient traffic management solutions in ITS applications, 
was demonstrated in the study (Kul, 2021). Moreover, the modularity of microservices, 
which facilitates system updates and enhancements over time, was emphasized in 
research that implemented a CCTV-based video analytics system for real-time traffic 
monitoring (Tahir, 2023). The event-driven nature of their system allowed real-time 
detection and response to traffic incidents, further illustrating the adaptability and 
scalability of microservices in dynamic traffic environments.

Real-World Application of Event-Driven Microservices in ITS
Event-driven microservices have been implemented in various real-world 

ITS applications, ranging from vehicle detection to video analytics and social media 
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monitoring. Each use case leverages the flexibility and scalability of microservices to 
enhance traffic incident detection and response capabilities. Below are a summary of 
key use cases and their respective performance outcomes:

Table 1 – Real-World Applications for Event-Driven Microservices in ITS
Use case Data Types Microservices used Performance Outcome
Real-Time Vehicle 
Detection

Vehicle attributes (type, color, 
speed)

Vehicle detection, Data 
aggregation

Improved real-time response to 
traffic incidents (Kul, 2021)

V2I Incident 
Detection	

Vehicle-to-Infrastructure data V2I communication, Event 
processing

Enhanced accuracy and 
timeliness of incident detection 
(Sheikh, 2020)

Video Analytics 
for Traffic

Incidents CCTV video feeds Video processing, Real-
time event detection

Faster detection of accidents and 
road blockages (Tahir, 2023)

Machine Learning 
Stacking

Sensors, Video data Model stacking, Machine 
learning microservices

Increased detection accuracy and 
scalability (Iqbal, 2021)

Social Media 
Traffic Monitoring

Social media posts, User 
reports

Social media integration, 
Data filtering

Early detection of traffic 
incidents based on user reports 
(Ali, 2021)

Real-Time Video 
Analysis for 
Incident Detection

Video streams, Image data Computer vision, 
Classification 
microservices

Improved classification and 
response times for traffic 
incidents (Ahmed, 2023)

Efficient Traffic 
Management

Traffic flow data, Sensors	 Incident detection, 
Predictive analytics

Efficient incident detection in 
real-time traffic management 
(Torrent-Fontbona, 2022)

Automatic 
Incident Detection

Vehicle-to-Infrastructure 
(V2I) data

V2I communication, 
Incident monitoring

Improved incident detection 
using V2I systems (Zhang, 
2022)

Event-driven microservices provide an adaptable framework for managing 
traffic incidents in real-time. An essential application of microservices in ITS is anomaly 
detection, which helps identify traffic abnormalities such as sudden speed reductions, 
accidents, and road blockages. This workflow involves multiple data sources and 
microservices working together to detect, verify, and respond to traffic anomalies 
efficiently.

Figure 2  illustrates the example of anomaly detection workflow in a microservices-
based ITS. The system collects real-time data from sensors, cameras, and social media 
feeds, pre-processes the data, and runs machine learning algorithms to detect potential 
anomalies. Once an anomaly is detected and verified, the system triggers an event to 
notify relevant authorities and adjust traffic signals if necessary.

Data Generation and Simulation
Synthetic traffic data was generated to simulate diverse urban traffic conditions 

and incidents, such as congestion, accidents, and sudden speed fluctuations. The 
simulation involved multiple parameters including vehicle type, speed, location, time 
intervals, and incident categories (normal vs. anomalous events). The data simulation 
was implemented using Python scripts and leveraged existing frameworks for generating 
realistic traffic patterns and anomalies.
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Fig. 2. Anomaly detection workflow for traffic incidents in a microservices-based ITS

Table 2 presents sample rows from the generator output. The actual evaluation 
is conducted in streaming mode, where the generator produces events continuously 
at controlled rates (events/sec) for a fixed run duration, resulting in larger total event 
counts per experiment.

Table 2 – Example of synthetic traffic data
Event ID Timestamp Speed 

(km/h)
Latitude Longitude Event Type Severity

0234 2 0 2 4 - 0 2 - 0 1 
08:30:25

Car 55 51.128357 71.430564 Normal Low

0235 2 0 2 4 - 0 2 - 0 1 
08:30:27

Truck 10 51.130121 71.432214 Congestion Medium

0236 2 0 2 4 - 0 2 - 0 1 
08:30:28

Bus 0 51.131450 71.435019 Accident High

0237 2 0 2 4 - 0 2 - 0 1 
08:30:30

72 51.129789 71.431890 Normal Low

0238 2 0 2 4 - 0 2 - 0 1 
08:30:31

Car 45 51.128908 71.433005 Sudden Deceleration Medium

0239 2 0 2 4 - 0 2 - 0 1 
08:30:33

Bus 20 51.130890 71.434501 Congestion Medium

The synthetic dataset includes several key attributes. Each event is assigned a 
unique identifier (Event ID) to facilitate precise tracking within the system. Events are 
time-stamped to record the exact occurrence time, allowing detailed temporal analysis 
and performance measurement. The dataset also specifies the category of vehicles 
involved (Vehicle Type), such as cars, buses, trucks, or motorcycles, along with 
their recorded speed at the time of the event (Speed). Precise geographic coordinates 
(Latitude and Longitude) indicate the location of each traffic event, enabling spatial 
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analysis. Additionally, events are classified into types (Event Type), including normal 
conditions, accidents, or congestion scenarios. Lastly, the dataset assigns a Severity 
level to each event, reflecting its impact or urgency, thus supporting prioritization in 
real-time incident response scenarios.

Performance Metrics.
The comparative performance evaluation between the two architectures was 

conducted based on three key metrics:
1. System Response Time: Defined as the elapsed time between an event 

occurrence (e.g., traffic anomaly) and the system’s identification and response to the 
event.

                           (1)
2. Latency: Measured as the delay between data generation (sensor or camera) 

and its processing by the system. 

	               (2)
3. Incident Detection Accuracy: Calculated as the ratio of correctly identified 

anomalies (true positives) to the total number of incidents (actual positives) present in 
the synthetic dataset.

                             (3)
These metrics provided a comprehensive basis for assessing both systems under 

varying data loads, simulating real-world urban traffic scenarios.
Results and Discussion.
The performance evaluation conducted using synthetic traffic data revealed 

significant distinctions between the monolithic and microservices architectures, 
particularly regarding scalability, real-time response capability, and incident detection 
accuracy.

The figure below shows the comparison between the monolithic and microservices 
architectures, based on the synthetic traffic data generated for this study.

Fig. 3. Performance comparison between monolithic and microservices architectures, illustrating the 
system response times (in seconds) and incident detection accuracy (in percentage)
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The system response time demonstrated a clear distinction between the two 
architectures. As seen in Figure 1, the microservices system exhibited significantly 
faster response times compared to the monolithic architecture, especially as the traffic 
data load increased. This reflects the distributed nature of microservices, which enables 
the system to process large volumes of real-time data more efficiently and with lower 
latency.

Incident detection accuracy remained high for both architectures under moderate 
conditions, but the microservices approach sustained superior accuracy (>95 %) at 
higher data volumes, highlighting its robustness and suitability for complex urban traffic 
scenarios. This advantage is crucial for timely incident detection and response.

The source code for both the microservices-based and monolithic architectures, 
along with the performance comparison tools, is available on GitHub at Flowsense 
Github Repository (Seiitbek, 2024).

Incident Detection Mechanisms
Various incident detection mechanisms have been implemented using event-

driven microservices. Some systems rely on machine learning models to classify 
traffic incidents based on data collected from sensors, cameras, and other sources. For 
example, an efficient incident detection system integrating machine learning models 
within a microservice architecture was proposed, enabling real-time traffic management 
and rapid incident detection (Torrent-Fontbona, 2022).

Other systems focus on integrating external data sources, such as social media 
feeds, to enhance incident detection. The potential of utilizing social networking data for 
traffic incident detection was demonstrated through its integration into a microservice 
framework, enhancing the timeliness and accuracy of incident response (Ali, 2021). 
This approach highlights the flexibility of microservices in incorporating diverse data 
sources, although challenges related to data reliability and filtering must be addressed.

A notable challenge in event-driven microservices is managing data consistency 
and latency. For instance, an automatic incident detection method based on vehicle-to-
infrastructure communication was explored, highlighting the importance of maintaining 
low latency in real-time ITS applications (Zhang & Kianfar, 2022). Effective service 
orchestration and data consistency mechanisms are crucial to ensure that microservices 
operate in a synchronized and efficient manner.

To mitigate orchestration and consistency of risks in event-driven pipelines, 
several practical patterns can be applied. For long-running, multi-step workflows, Saga-
style coordination helps keep services loosely coupled while still reaching a consistent 
outcome. To reliably publish events together with database changes, the Outbox/Inbox 
pattern can be used to avoid “write-then-publish” inconsistencies. Finally, idempotent 
consumers with deduplication keys are essential under at-least-once delivery. Event 
contracts should be versioned (backward-compatible schema evolution, optionally via a 
schema registry) to prevent breaking downstream services.

Analytical Comparison of Solutions.
In evaluating various event-driven microservice architectures for Intelligent 
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Traffic Systems (ITS), key performance metrics such as scalability, fault tolerance, 
and real-time processing capabilities are critical. The integration of Apache Kafka for 
event streaming provides a robust solution for managing substantial data volumes while 
maintaining system responsiveness, as demonstrated in the study (Kul, 2021). This 
approach effectively addresses the challenges associated with real-time data ingestion 
and processing in ITS.

Incorporating machine learning models into microservices has been shown 
to enhance the accuracy of incident detection, as demonstrated in previous studies 
(Torrent-Fontbona, 2022; Iqbal, 2021). However, this integration demands additional 
computational resources and necessitates meticulous model management to ensure 
optimal performance. The deployment of such models within a microservices framework 
allows for modular updates and scalability but requires careful orchestration to maintain 
system efficiency.

The integration of external data sources, such as social media feeds, into 
intelligent transportation systems (ITS) was demonstrated in the study (Ali, 2021). 
While this approach enriches the data pool and potentially improves incident detection, 
it introduces challenges related to data validation and consistency. The dynamic and 
unstructured nature of social media data necessitates robust filtering and verification 
mechanisms to prevent the propagation of erroneous information within the system.

Conclusion.
The application of event-driven microservices in ITS represents a significant 

advancement in traffic management, particularly for incident detection and response. 
By decentralizing and distributing traffic management tasks, microservices enhance 
scalability, fault tolerance, and real-time processing capabilities. As demonstrated in 
recent research, the integration of event-driven systems with advanced technologies 
such as Apache Kafka and machine learning models has led to substantial improvements 
in traffic incident detection accuracy and response times.

In preparing this research, generative AI tools were used in a supportive role, 
for refining text and improving clarity. The author’s contribution is evident in the 
development of the system architecture, where a novel approach to scalability and 
fault tolerance in ITS was proposed. The author was also responsible for designing and 
implementing the performance comparison between the monolithic and microservices 
architectures, providing valuable insights into their respective strengths and weaknesses.

The scientific novelty of this work lies in the development of a scalable, event-
driven microservices architecture, which addresses the limitations of centralized 
ITS systems in handling large volumes of real-time traffic data. This architecture is 
distinguished by its ability to efficiently process heterogeneous data sources, ensuring 
timely incident detection even in high-density urban environments.

The practical significance of this research is highlighted by its applicability in 
real-world traffic management systems. The proposed microservices framework can be 
deployed in smart cities to enhance the accuracy and speed of traffic incident responses, 
reducing congestion and enabling better resource allocation for emergency services.
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Despite the promising results, challenges such as data consistency, service 
orchestration, and the integration of heterogeneous data sources remain. Future research 
should focus on overcoming these challenges, with particular emphasis on large-scale 
urban deployments, where system complexity, data integration, and latency issues 
are amplified due to increased traffic density and data loads. Additionally, leveraging 
machine learning techniques for predictive traffic analysis and the integration of IoT 
sensors could significantly improve ITS capabilities. Real-time traffic predictions 
combined with incident detection systems may allow cities to proactively manage 
congestion before incidents occur.

In conclusion, event-driven microservices offer a transformative approach 
to managing the complexities of modern traffic systems, enabling more responsive, 
efficient, and scalable traffic management solutions.

REFERENCES
Ali, F., Ali, A., Imran, M., Naqvi, R.A., Siddiqi, M.H., Kwak, K.-S. (2021). Traffic accident detection and 

condition analysis based on social networking data // Accident Analysis and Prevention. Vol. 157. // Article 105973. 
https://doi.org/10.1016/j.aap.2021.105-973 [in Eng.]

Basheer Ahmed, M.I., Zaghdoud, R., Ahmed, M.S., Sendi, R., Alsharif, S., Alabdulkarim, J., Albin Saad, 
B.A., Alsabt, R., Rahman, A., Krishnasamy, G. (2023). Real-time computer vision-based approach to detection and
classification of traffic incidents // Big Data and Cognitive Computing. Vol. 7(1). Pp. 1–22. https://doi.org/10.3390/
bdcc7010022 [in Eng.]

Iqbal, Z., Khan,  M.I., Hussain,  S.H. (2021). An efficient traffic incident detection and classification 
framework by leveraging the efficacy of model stacking. Complexity // Article 5543698. Pp. 1–17. https://doi.
org/10.1155/2021/5543698 [in Eng.]

Kul, S., Tashiev, I., Sentas, A., Sayar, A. (2021). Event-based microservices with Apache Kafka streams // 
A real-time vehicle detection system based on type, color, and speed attributes // IEEE Access. Vol. 9. 83137–83148. 
https://doi.org/10.1109/ACCESS.2021.3085736 [in Eng.]

Sheikh, M.S., Liang, J., Wang, W. (2020). An improved automatic traffic incident detection technique using 
vehicle to infrastructure communication // Journal of Advanced Transportation // Article 9139074. Pp. 1–14. https://
doi.org/10.1155/2020/9139074 [in Eng.]

Seiitbek, R. (2024). FlowSense: Source code for event-driven microservices in ITS // Available at: https://
github.com/maulerrr/flowsense [in Eng.]

Tahir, M., Qiao, Y., Kanwal, N., Lee, B., Asghar, M.N. (2023). Real-time event-driven road traffic 
monitoring system using CCTV video analytics // IEEE Access. Vol. 11. 139097–139111. https://doi.org/10.1109/
ACCESS.2023.3340144 [in Eng.]

Torrent-Fontbona, F., Dominguez, M., Fernandez, J., Casas, J. (2022). Towards efficient incident detection 
in real-time traffic management // 4th Symposium on Management of Future Motorway and Urban Traffic Systems. 
Vol. 9. Pp. 149–156. https://doi.org/10.25368/2023.109 [in Eng.]

Zhang, K., Kianfar, J. (2022). An automatic incident detection method for a vehicle-to-infrastructure 
communication environment //Sensors. Vol. 22(23). Pp. 1–17. https://doi.org/10.3390/s22239197 [in Eng.]



INTERNATIONAL JOURNAL OF INFORMATION AND 
COMMUNICATION TECHNOLOGIES

ХАЛЫҚАРАЛЫҚ АҚПАРАТТЫҚ ЖӘНЕ КОММУНИКАЦИЯЛЫҚ 
ТЕХНОЛОГИЯЛАР ЖУРНАЛЫ

МЕЖДУНАРОДНЫЙ ЖУРНАЛ ИНФОРМАЦИОННЫХ И 
КОММУНИКАЦИОННЫХ ТЕХНОЛОГИЙ

Собственник: 
АО «Международный университет информационных 

технологий» (Казахстан, Алматы)

Главный редактор:
Колесникова Катерина Викторовна

Ответственный редактор:
Мрзабаева Раушан Жалиевна

Компьютерная верстка:
Калабай Замзагуль Ертугановна

Сайт журнала: https://journal.iitu.edu.kz
ISSN 2708–2032 (print)

ISSN 2708–2040 (online)

Подписано в печать 30.03.2026.
050040 г. Алматы, ул. Манаса 34/1, каб. 709, тел: +7 (727) 244-51-09).

Издание АО "Международного университета информационных технологий"


	басы
	Безымянный-2222222222222
	2026-1-IT
	соны



