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Abstract. Intelligent Transport Systems Architecture (ITSA) is a main architecture for
intelligent transport systems, where the system architecture provides the most complete picture of what
an ITS implementation will look like from a design perspective. It may also provide users with the
easiest and most common knowledge about ITS and its prospect in traffic management development.
This research explores the adaptation of ITSA principles for rural areas by aligning with established ITS
frameworks while introducing rural-specific modifications.
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AHHOTAIUs. APXUTEKTYpa HHTEIUIEKTYaJIbHBIX TPAHCIIOPTHBIX CHCTEM JJaeT HanOoJee TTOJTHOE
MMpeaCTaBJICHUE O TOM, KaK 6y)IeT BBITTIAACTD peain3aliusd CUCTEMBI C TOUKH 3PECHUSA ITPOCKTUPOBAHU . B
JAHHOM HCCIeZIoBaHNH paccMarpuBaercsi apxutekrypa UTC ¢ yuerom crienuuku TpaHCIOPTHOTO
00CITy>)KUBaHUSI CEITLCKUX PAiiOHOB.

KiroueBble ci10Ba. MHTEIIEKTyaIbHBIE TPAHCTIOPTHBIE CHCTEMBI, TPAHCIIOPTHAS JOCTYITHOCTb,
ApXUTEKTypa MHTEIUICKTYAJIBHBIX TPAHCIOPTHBIX cucteM, cepBuckl UTC, opraHu3amust J0poKHOTO
JIBHYKCHUS

Ensuring transport accessibility in rural areas is one of the key socio-economic
challenges nowadays. Despite the active development of Intelligent Transport Systems (ITS),
most architectural solutions are focused on urban conditions and don’t take into account the
rural areas specifics, such as low population density, limited infrastructure and economic
feasibility. In this regard, there is a need to develop a specialized local ITS architecture adapted
to the unique needs and constraints of rural areas [1-8].

Such services as Traffic Metering, Regional Traffic Management and ITS
Communications were identified and elaborated in detail. Let's look at their purpose and
architectural implementation, demonstrating how each of them contributes to the goal of
increasing transport system mobility and efficiency.

© X. Yu, Bulatova O. U., Feofilova A. A., 2025

55


mailto:yu.xiaotong@mail.ru
mailto:mip.rnd@yandex.ru
mailto:feofilowa@mail.ru
mailto:yu.xiaotong@mail.ru
mailto:mip.rnd@yandex.ru
mailto:feofilowa@mail.ru

1. ITS service Traffic Metering

This service should provide accurate traffic metering. It ought to utilize advanced
sensors and algorithms to precisely measure traffic flow rates, vehicle densities and speeds
across different road segments. By traffic conditions monitoring in real - time, the service can
detect congestion hotspots promptly and adjust traffic signals, ramp metering rates, or provide
dynamic route guidance to manage the traffic flow effectively. It should also generate detailed
traffic reports and analytics, helping transportation authorities and planners understand traffic
patterns over time, optimize infrastructure functioning and make informed decisions to enhance
overall traffic efficiency and reduce travel delays within the ITS framework.
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Figure 1- Physical architecture for ITS service Traffic Metering
Pucynok 1 - ®usnueckas apxuTeKkTypa 114 yuera cinykedHoro tpaduka ITS

2. ITS service Regional Traffic Management

This service is necessary to ensure comprehensive traffic management in the region,
including rural areas. Its functions include integrating data from a wide range of sources,
including road sensors, cameras, and GPS-enabled vehicles, to gain a holistic view of the road
conditions in the region. By analyzing real-time traffic data, the service allows you to predict
congestion, accidents, and other disruptions, which allows you to use proactive management
strategies such as dynamically setting the time for traffic lights at multiple intersections,
coordinating public transport schedules in addition to traffic flow, and sending drivers targeted
warnings and suggestions. by changing the route. In addition, this service facilitates
communication and cooperation between various traffic management authorities, providing a
unified approach to solving regional traffic problems and optimizing the transportation process
for all road users.
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3. ITS service ITS Communications

The function of this service is to ensure uninterrupted data exchange between various
components of the transport infrastructure, allowing vehicles, road sensors, traffic control
centers and mobile devices to interact effectively. High-speed, low-latency communication
channels are essential for real-time information exchange. In addition, this service must support
multiple communication protocols for working with various devices and systems, and include
reliable security measures to protect confidential data during transmission, ensuring the
integrity and confidentiality of ITS operations.
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In conclusion, it should be stated that the development of the architecture of a local
project of an intelligent transport system for rural areas is a complex, strategically important
task. The presented description of ITS services is characterized by completeness and depth,
revealing the variety of their functional content and significance. Services such as bus location
tracking, dynamic management of their operation, and prioritization of travel through traffic
lights contribute to improving the efficiency and reliability of public transport. Coordination of
different types of transportation and guarantees of non-stop routes improve the overall
passenger experience of the trip and increase the attractiveness of public transport.

The functions of monitoring and managing Vehicle Internet (IoV) systems, data
distribution, location and time determination, and ITS communications form the technical basis
for the smooth functioning of the entire ecosystem, ensuring data security, accurate positioning,
and effective communication. Traffic accounting and regional traffic management play a key
role in optimizing traffic flows at the local and regional levels, while micro-forecasting the
traffic situation provides valuable information for active traffic management and increased
safety.

Thus, the proposed architecture of the local ITS project has significant potential for
transforming the transport situation in rural areas. The introduction of advanced technologies
and innovative service models makes it possible to increase the mobility of the population,
improve access to basic services and stimulate the economic development of rural areas.
However, the successful implementation of the project requires close cooperation between all
stakeholders, including local governments, transport agencies, technology providers and the
public. Promising areas of research and development should focus on adapting the proposed
architectural solutions to the specific needs of various rural communities, addressing issues of
economic efficiency and ensuring long-term sustainability. The implementation of these
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measures will contribute to the creation of a more intelligent, efficient and inclusive transport
system for rural areas.
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