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Abstract. The development of autonomous driving technology has been greatly
accelerated in recent years, impelled by such large companies as Tesla and by the IoT and
5G/6G networks. We review here the enormous potential of IoT and 5G/6G networks in
making AVs operate autonomously in general, securely, efficiently, and in a timely
manner. [oT is responsible for providing real-time environmental data from sensors,
cameras, and LiDAR devices, while 5G/6G networks support the needed communications
infrastructure to realize speed and high bandwidth with reliability in data exchange among
vehicles and infrastructure. In addition, Al, edge computing, and IoT will further improve
the decision-making and system responsiveness that are crucial components toward safe
and efficient AVs. There are still some issues that have to be overcome, such as issues with
data transmission lag times, network stability, and data security, primarily in high-speed
environments. When 5G/6G networks emerge with novel Al and edge computing, it will
accelerate the creation of the next generation of AD features. This paper explores such
systems and their future that, besides addressing challenges, advance the security,
scalability, and dependability of the autonomous driving system.
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1 Introduction

The autonomous driving technology is a thing that has been advancing faster than it did a few
years ago; Tesla and the likes are leading the way to make that technology accessible.
Autonomous systems are built on Internet of Things (IoT) technologies, as sensors, cameras,
and radar are used to see the world around them in real time, and onboard computing platforms
are responsible for analysis and decisions to realize autonomous driving [1]. As these vehicles
become ever more intelligent in their environment based on technology, the groundwork for
shaping the future of intelligent mobility is set. IoT plays a significant role in providing the
perception and decision-making capabilities for the self-driving. Yet, reliance on such
technologies alone will not fulfill the needs for effective and safe autonomous driving.
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The development of 5G and the future 6G networks, however, holds more opportunities for
autonomous driving. Due to the low latency and high bandwidth characteristics of 5G networks,
smart driving communication becomes significantly effective, where real-time data exchange
between vehicles (V2V) and between vehicles and infrastructure (V2I) will be possible and
enhance the real-time behavior and the reliability of autonomous driving systems [2]. Despite
that progress, still many challenges remain, especially with regard to the stability and coverage
of networks in complex environments. These problems will likely be addressed by the
widespread adoption of 6G and are expected to give us even more reliable communication for
intelligent transportation systems at some point in the future.

The paper explores the role of IoT technology in autonomous driving and researches how 5G
and 6G networks foster smart driving. This paper discusses present and future directions of 6G
networks, looking into their future integration with IoT and looking forward to the future of
global intelligent transportation systems in light of the current technological challenges,
including data transmission delays, network stability, and security and privacy.

2 Development Overview of Autonomous Driving

The two crucial technologies propelling the current advancement in the design of the AV system
in the self-driving car community are IoT technology, also known as IoT, and the 5G/6G
network technology. The IoTs developed help vehicles access real-time information and
communicate with other vehicles, hence the ability to understand their surrounding
environment, thereby allowing them to make decisions. The 5G/6G network provides the
required communication platform to exchange information between the IoT technology, which
is the basic requirement for the operation of the self-driving technology system.

2.1 IoT Applications in Autonomous Driving

The IoT technology is also responsible for the efficient processing of real-time gathering of
environmental information relevant to self-driving vehicles. Sensors, Cameras, and LiDAR help
self-driving vehicles have the ability to observe their environment in real time, with the help of
extremely diverse intelligent systems for them. The self-driving car has the ability to efficiently
plan the route without obstacles, with the help of the assistants provided by the Sensors,
Cameras, and LiDAR, all in real time. There are two main uses of IoT within self-driven
vehicles, V2V or Vehicle-to-Vehicle, also known by the name V2I or Vehicle-to-Infrastructure
communication.

The integrated devices of IoT can exchange real-time data between vehicles and traffic
infrastructure, improving traffic flow and decreasing accidents [3]. According to the architecture
diagram cited, the advent of 5G networks is one of the significant advancements that enhance
the efficiency of Vehicle-to-Everything (V2X) communications, which provide a robust
communication backbone for autonomous driving systems.

Edge computing is also crucial in the context of self-driving vehicles. Edge computing makes
possible fast processing speeds along with fast reaction time with only a slight delay in the
transmission of data if the processing meets the requirements of the edge computing paradigm.
Collaborative processing with cloud computing improves the system's efficiency in managing
big data, learning, or optimization required for self-driving vehicles [4].



Although IoT brings numerous benefits, there are ongoing challenges such as latency,
bandwidth limitations, and data security concerns. In high-speed driving scenarios, low-latency
real-time data transmission as well as data security assurance remain urgent technical
challenges. With the development of 5G and 6G, the deployment of IoT in smart cities has the
potential to further the development of intelligent transportation systems as well as strengthen
autonomous driving capabilities [5].

2.2 Role of 5G/6G Networks in Autonomous Driving

In autonomous drive, 5G and 6G networks are mainly characterized by low latency, high
bandwidth, and large-scale connectivity, which satisfy the great needs of real-time
communication and the transmission of big data in the autonomous driving system. In this
scenario, vehicles can efficiently communicate with other vehicles and infrastructure by means
of 5G/6G networks important for the real-time decision-making of autonomous driving systems
[6]. Moreover, 5G has already introduced network slicing, which enables customized services
to be offered to V2X (Vehicle-to-Everything) traffic, maximizing the data exchange in
intelligent driving, whilst streamlining communication in order to achieve reliable
communication. 6G will also greatly improve transmission speeds, reducing latency, especially
in high-speed, high-density environments, ensuring smooth communication and collaboration
between vehicles.

Edge computing with SG/6G networks advances the communication between vehicles (V2V)
and between vehicles and infrastructure (V2I). Edge computing reduces delay on data
communication by placing computing resources closer to the vehicles at the network edge,
contributing to the instantaneous adjustment of the network with respect to environmental
change and improving decision accuracy and response time [7]. By placing edge computing
nodes near vehicles, autonomous driving systems are capable of processing large data volumes
from sensors in real-time, which facilitates the optimal path planning and obstacle avoidance
decisions, and also promotes the safety and efficiency of autonomous driving.

However, as 5G networks fulfill most scenarios, there are still high-speed mobile applications
that require network stability and low-latency communication, even in the case of 5G networks.
Autonomous vehicles running on highways require rapid and stable communication for
collaborative decision-making. As 6G wireless networks scale, they will enable ultra-low
latency, extremely high bandwidth, and seamless global coverage, while also supporting the
construction of global intelligent transportation systems and improving the performance and
safety of autonomous driving systems further [8]. 6G should be able to deliver high transmission
rates and provide worldwide coverage, providing vehicles with more reliable communication in
all types of environments.

Furthermore, the intelligent computing capabilities of the 6G network will create an
opportunity for the development of new technology, the application of artificial intelligence,
that will provide faster decision-making during operation in complex urban settings. Not only
will the communication process be faster, but the accuracy of intelligent decisions in the context
of intelligent driving will also improve. To conclude, the future technology of 6G will play an
important role in the integrated development of intelligent transport systems, self-driving
vehicles.



3 Challenges in IoT Communication Mechanisms for Autonomous
Driving

One of the essential issues of IoT technology is the transmission and processing of real-time
data for autonomous driving systems. It will be necessary to integrate various sensors, cameras,
and LiDAR equipment into autonomous driving systems for continuously monitoring and
dealing with real-time environmental data. However, low-latency communication with rapid
data processing needs to be developed in a high-speed and high-density environment. Particular
attention has to be given to any transmission delay that may affect the system's real-time
response and increase safety risks at high speeds. If the information collected from the sensor
data is delayed, it could delay the obstacle avoidance decision, which could compromise safety
and efficiency in emergency situations [9].

Obviously, it follows that the problems of network covering and signal interference need to
be overcome. In these complex urban scenarios, buildings and underground facilities will
attenuate the signal and disrupt its transmission, adding more problems to ensure the stability of
the communication system of autonomous driving. The stability of network connectivity is
affected by the moving of vehicles, especially in V2I communication at high speeds.
Communication without low latency and stability cannot smoothly exchange information
between vehicles and infrastructure in V2V. To this end, improvement in communication
coverages and signal stability is key.

On the serious side, it is a very critical concern to protect security and privacy. The IoT
devices are required to collect and transmit huge amounts of data, like location, driving routes,
and driving behavior sensitive information, by autonomous driving systems. Therefore, in order
to adopt the technology of autonomous driving, data can only be used when encrypted during
transmission, identity validated, and protected from data leaks or cyber-attacks [10]. With the
increase in the development of V2X, the volume of vehicles continuously increases, raising the
need to ensure proper user privacy to avoid data breach and its misuse. Strongest encryption and
multiple security algorithms must be applied in order to protect system integrity.

Future work is recommended to focus on optimizing the data transmission standards of IoT
devices to lower the transmission delay, stabilize the communication process, improve data
security, and enhance privacy protection. In addition, 5G and 6G networks are in evolution, and
the low latency, high bandwidth, and high reliability of this approach would solve certain
concerns, thus offering a much better communication for autonomous driving.

4 Future Development Directions of loT Communication Mechanisms in
Autonomous Driving

With the advent of 5G and 6G networks, communication support for autonomous driving
systems would get enhanced, thus making real-time data communication smoother and more
accurate. 6G networks boast ultra-high bandwidth, ultra-low latency, and increased reliability
which considerably improves V2V and V2I communications. This will make it possible for the
autonomous driving system to react quicker in a far more complex traffic condition and to make
quicker and more correct decisions. The communication gap between vehicles and infrastructure
will be greatly reduced with the introduction of 6G networks, allowing the vehicles to



communicate in real time with very minimal delay even in crowded areas where the force of
traffic is very heavy, which is essential for safe and efficient autonomous driving [11].

More importantly, the combination of Al and edge computing with network-based IoT will
give higher accuracy and speed of operation to the autonomous vehicles. For example, the
performance is much more effective with edge computing since it is closer to where the vehicles
are. Performance is processed at very low latency, which is a necessary requirement for real-
time applications in high-speed environments. This approach allows auto-adjustment to the
ever-changing environment, such as sudden obstacles and traffic conditions, raising the
accuracy and speed while continuing to use autonomous decisions in operating them. Artificial
intelligence and edge computing will complement each other in the process of enabling the
vehicles to make smarter and smarter decisions with dynamic learning and adaptation over time
because massive amounts of real-time data will be generated from the IoT devices. Therefore,
the autonomous vehicles will be more complex and sophisticated in dealing with the crucial
situations on the road, which will be beneficial for the driver’s safety and performance.

The future of ITS will also depend on the smooth interface and integration between the IoT
system and the smart city system. The IoT sensor system will be extended on a massive scale,
facilitating the integration of connected vehicles with the traffic signal system, road signs, and
other city systems. The technology that uses real-time data sharing between vehicles and the
city system optimizes traffic flow to prevent congestion or road accidents in real time.Smart
cities will apply this knowledge to predictive maintenance, city planning, and reduction of
carbon footprints. By changing, for example, the way traffic signals are lit in an adaptive fashion
depending on volumes while waiting times decrease, all cars riding the road save
fuel. Autonomous driving systems will grow in part in this ecosystem becoming a core of smart
cities that ensure safer and more efficient roadways, and are capable of being a part for more
sustainable cities.

Nevertheless, just as the volume of data exchanged between IoT devices within autonomous
driving systems increases, the issue of data security and privacy protection is likely to become
more critical. Autonomous vehicles will generate and rely on an enormous amount of data,
including sensitive information such as vehicle location, driving patterns, and personal
information of passengers. Therefore, the protection of transmission data is critical in order to
prevent unauthorized access and malicious attacks. One remedy available here is blockchain.
Blockchain in an autonomous driving system will provide decentralized, immutable records of
all the transactions and communications, which will make it difficult for hackers to tamper with
critical data. Besides, the use of decentralized storage systems will contribute to the preservation
of privacy because all sensitive personal data is stored in a secure way and accessible only for
authorized parties [12].

Although blockchain technology will work to reduce some of the concerns regarding
security, the integration of blockchain technology with IoT will usher in a comprehensive and
clear-cut autonomous driving environment due to its solidity and efficiency in the context of
autonomous vehicles. The advent of IoT technology in the autonomous car system will also
enable data transfer between self-driven vehicles, the environment, or other loT gadgets for the
better efficiency of the entire system itself.

Finally, the role of IoT in autonomous vehicles is closely related to the future of 5G, 6G,
Artificial Intelligence, edge computing, and blockchain technology. The future of the
development of 6G technology is going to bring highly advanced, fast, secure autonomous
vehicles, which are the result of the upcoming technology revolution. The integration of these



technologies will highly contribute to the rapid development of smart cities with the help of
autonomous vehicles, which will be highly efficient in the connected city. But to really tap the
benefits of this field takes more R&D to address challenges regarding data security, privacy
protection, and scalability of the systems. IoT and the evolution of technology are key to
transportation, and this technology is evolving.

5 Conclusion

The role of [oT communication methods and 5G/6G networks in autonomous driving in relation
to autonomous driving system real-time communication and the interoperation and security
aspects has been investigated in this paper. The IoT also underpins autonomous driving systems
through providing real-time data collection and processing, allowing vehicles to perceive their
environment and make immediate decisions. 5G/6G networks, on the other hand, rely on
network-level low latency, high bandwidth and fast delivery capacity to provide a seamless
communication interface among vehicles and infrastructure, and support real-time
communication, decision making and interactions in an autonomous driving strategy. Due to the
increasing maturity of 5G/6G technologies, future communication networks will further help
the broad implementation of autonomous driving systems, improving vehicle responsiveness
and system safety in complex environments.

Unfortunately, there are still obstacles of IoT and 5G/6G networks in autonomous driving
that must be overcome, in particular in relation to latency in data transfer, stability of the
network, security and privacy of the data. In high-speed, high-density environments, low-
latency, high-reliability communication remains a critical challenge of the development of
autonomous driving technology. As technology continues to evolve, the deployment of 6G
networks is expected to offer more efficient, low-latency communication that better enables the
global progress of intelligent transportation systems. Furthermore, IoT-enabled autonomous
driving systems will be more intelligent and secure due to their deep integration with artificial
intelligence and edge computing. For future research work, we should work on enhancing the
reliability of the networks, improving the intelligent decision making, enhancing the security of
the data and protection of privacy, so that the development and application of autonomous
driving can be even further improved.
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