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Abstract: The tendencies in further technological development and across all branches of industry are 
well-known worldwide, with a focus on the advancement of robotics and artificial intelligence. Over 
the years, there has been significant progress in the development of robotics, coupled with increased 
human awareness of its potential applications. Consequently, we find ourselves in a period where the 
commercialization and widespread utilization of artificially intelligent machines in human environments 
have become a reality. Among the significant applications of robotics in human lives is the utilization of 
robotic vehicles, commonly referred to as autonomous vehicles, in traffic management.

The implementation of new technologies aims to address various challenges in transportation, includ-
ing congestion reduction, cost optimization, safety enhancement, and mitigation of environmental im-
pact. This endeavor involves the integration of telecommunications, electronics, and informatics with 
traffic engineering principles for effective planning, design, and management of traffic systems. Such 
integration leads to improved efficiency and safety within the traffic system, while also yielding positive 
environmental outcomes.
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INTRODUCTION

The concept of autonomous vehicles encompasses all 
vehicles that operate without the need for a driver, com-
monly referred to as automated vehicles, robotic vehicles, 
or self-driving vehicles. In real-time driving, all functions 
of these vehicles are managed by the Vehicle Automation 
System. The passenger’s role is solely to select a destina-
tion without intervening in the driving process. Autono-
mous vehicles rely on a database containing real-time 
maps and roads, which require continuous updates. Uti-
lizing this data, autonomous vehicles process information 
to determine the optimal route and permissible speed.

During self-management and interpretation of in-
formation while steering, autonomous vehicles utilize 
various sensors such as video cameras, radar sensors, 
and laser rangefinders, in conjunction with the database 
maps, to detect other vehicles in traffic. Continuous data 
collection from the vehicle’s immediate environment in-
cludes monitoring its position relative to lane markings, 
while other sensor systems determine distances and 
travel speeds between detected vehicles on the road.

Advanced automated vehicles possess the capa-
bility to update maps based on sensor input, including 

radar, lidar, GPS, and machine vision, allowing them 
to navigate through environments not defined in maps. 
Autonomous vehicles offer several advantages and per-
spectives, including:

•	 Significantly reducing traffic accidents com-
pared to human drivers due to the continuous 
exchange of data, minimizing human error.

•	 Increasing the capacity of road routes by main-
taining controlled distances between vehicles.

•	 Managing traffic flow effectively, thereby reduc-
ing overall driving time.

•	 Enabling greater utilization of speeds beyond 
prescribed limits.

•	 Decreasing the demand for parking space.
•	 Streamlining traditional road and traffic signals 

by obtaining information electronically. (1)

PRACTICAL APPLICATION OF 
AUTONOMOUS VEHICLES IN ROAD TRAFFIC
The advent of this new technology is anticipated to sig-
nificantly alter people’s fundamental perspective on 
road accidents. V2V (vehicle-to-vehicle) technology 
represents a revolutionary advancement, albeit accom-
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panied by concerns regarding potential conflicts in the 
wireless spectrum necessary for communication. Should 
vehicles share this spectrum and encounter signal jam-
ming, the circuits designed to provide warnings may fail 
to receive alerts, potentially leading to collisions. More-
over, the public may raise privacy concerns, as such tech-
nology could enable tracking of drivers and their driving 
behaviors.

Over the past decade, the rapid development of 
road transport has necessitated the utilization of infor-
mation systems, paving the way for the emergence of 
driverless vehicles, also known as autonomous vehicles.

The integration of traffic infrastructure aims to en-
hance safety by facilitating V2V and vehicle-to-road sta-
tion communications via short-range communication 
(DSRC) technology.

Additionally, through the implementation of com-
munication systems such as V2V and V2I (vehicle-to-
infrastructure), vehicles can preemptively address sud-
den scenarios, such as the need for deceleration due to 
vehicles ahead slowing down. This system allows a ve-
hicle entering a speed-limited zone to transmit informa-
tion to the following vehicle, alerting it to the impending 
slowdown and enabling the onboard computer to adjust 
speed accordingly. Such communication proves crucial, 
particularly in areas like rural highways with high traf-
fic volumes, including near schools, where vehicles often 
travel at faster speeds compared to urban areas. Further-
more, proper placement of vertical signage, such as signs 
indicating speed limits, is essential to facilitate timely 
vehicle deceleration and speed adjustment within des-
ignated areas. These signs provide the vehicle’s control 

computer with crucial information regarding speed limit 
changes.

PROPOSAL OF SUBSYSTEM FOR 
AUTONOMOUS VEHICLES IN ROAD TRAFFIC
Existing speed limiting solutions primarily focus on 
warning systems. However, a novel approach involves 
integrating a dashboard display onto the road surface in 
areas with restricted vehicle movement, as illustrated in 
Figure 1: a software block diagram based on the vehicle 
speed regulation system.

Communication among sensors, the control com-
puter, and the actuators—the action initiators—is facili-
tated through software. The camera, positioned on the 
front of the vehicle or within the middle rearview mirror, 
serves as a primary component. This camera utilizes sign 
recognition capabilities to provide essential information 
to the software. Subsequently, the software processes 
this information and transmits it to the control unit, 
which activates the appropriate actuators based on the 
received data.(2)

This new technology is expected to significantly 
reduce traffic accidents and alleviate congestion. An 
innovative suggestion involves implementing priority 
lanes equipped with electric vehicle charging technol-
ogy beneath the road surface. These specialized “green” 
pavement lanes, fitted with induction coils, allow elec-
tric cars to recharge while in motion. Utilizing such lanes 
would continuously replenish the vehicle’s battery via 
induction, eliminating the need for frequent stops to re-
charge—an issue commonly faced by electric vehicles.

Figure 1: software block diagram based on the vehicle speed regulation system
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Over the past decade, the development of road 
transport has witnessed significant advancements in 
capacity, technical features, safety measures, comfort, 
environmental standards, and transport economy. Im-
provements in autonomous vehicles contribute to traffic 
safety by enabling error-free driving through meticulous 
calculation of all relevant factors. Innovative technolo-
gies, such as roads illuminated in darkness, dynamic 
paint, interactive lighting, and priority inclusion lanes, 
aim to enhance road visibility while conveying crucial 
information directly onto the road surface.

Key elements of this system include GNSS and com-
munication satellites, ground stations for data reception 
and processing, a ground system for road traffic moni-
toring, and information systems deployed within road 
transport units and central control units. The central con-
trol unit plays a pivotal role in receiving, processing, and 
disseminating information to all stakeholders within a 
unified road traffic system.

Figure 1: Integrated road traffic information system model 

CONCLUSION
The fundamental task of traffic management is to uti-
lize the capacitive capabilities of the traffic network in 
the most rational and efficient manner, aiming to pro-
vide quality service to the current traffic demand. This 
task becomes increasingly significant considering that 

the traffic network in the developed world has largely 
reached its “final” form (configuration and capacities).

This paper has presented the technology of utiliz-
ing autonomous vehicles. Alongside safety as an impera-
tive, regularity and expediency are important. All these 
mentioned components are tied to economic efficiency 
and cost reduction, thus addressing the ecological aspect 
of gas reduction, environmental pollution, and ecology.

The new development of technologies will necessi-
tate the standardization and automation of all functions-
elements for safe, regular, and efficient traffic flow by 
continuously implementing supervisory components of 
the system and reducing risk factors through the use of 
autonomous vehicles.

Devices have been developed as elements to en-
hance safety in road traffic—autonomous vehicles. Their 
use is clearly defined by strictly prescribed technological 
applications. The need for using these devices is grow-
ing daily, as is their technological advancement in accor-
dance with required new and planned safety factors that 
will enable increased capacity in road traffic.

The efficiency of traffic management is a strategic 
component of the overall system that will continue to 
evolve and keep pace with progress in the use of robotic 
vehicles or autonomous vehicles in traffic as one of the 
most important, of autonomous vehicles.
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