_I_ Journal of Automotive Engineering & Technolo
Publications Volume 1, Issue 2, May-August, 2016

Revolutionizing Transportation through Vehicle-To-Everything

(V2X) Communication for Smart Mobility

Prof. Nikhil Varma,
Department of Electronics and Communication Engineering,
Zenith Institute of Technology, Mumbai, India

Email: nikhil.varma@zit.ac.in

Dr. Priya lyer,
Assistant Professor,
Department of Computer Science,
Bluewave University, Chennai, India

Email: priya.iyer@bluewaveuniv.edu.in

Abstract
Vehicle-to-Everything (V2X) communication represents a critical
technological advancement in the journey towards smart mobility. By
enabling real-time data exchange between vehicles, infrastructure,
pedestrians, and networks, V2X enhances road safety, reduces
congestion, and optimizes transportation efficiency. This paper examines
the key components of V2X, including Vehicle-to-Vehicle (V2V), Vehicle-
to-Infrastructure (V2I), Vehicle-to-Pedestrian (V2P), and Vehicle-to-
Network (V2N) communication. It explores enabling technologies such as
Dedicated Short-Range Communications (DSRC) and Cellular-V2X (C-
V2X), their integration with 5G, and the challenges of deployment.
Through analysis of use cases and future trends, the study highlights
V2X’s pivotal role in achieving fully autonomous, sustainable, and

interconnected transportation systems.
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INTRODUCTION

The transportation industry is undergoing a paradigm shift towards smarter, more
connected systems. Vehicle-to-Everything (V2X) communication is at the heart of this
transformation, enabling vehicles to communicate with each other, infrastructure,
pedestrians, and networks. By providing real-time situational awareness, V2X helps
reduce accidents, improve traffic management, and pave the way for autonomous

driving.

COMPONENTS OF V2X COMMUNICATION

V2X is an umbrella term that includes several communication types:

1. Vehicle-to-Vehicle (V2V): Direct exchange of information such as speed,
location, and trajectory to prevent collisions.

2. Vehicle-to-Infrastructure (V2I): Interaction with traffic signals, toll booths, and

road signs to optimize traffic flow.

3. Vehicle-to-Pedestrian (V2P): Alerts between vehicles and pedestrians to enhance
safety.
4, Vehicle-to-Network (V2N): Data exchange with cloud systems for navigation,

infotainment, and software updates.

Feature DSRC C-V2X (4G/5G) Remarks
Both suitable for
Latency <10 ms 10-20 ms o
safety applications
C-V2X offers longer
Range Upto1lkm Up to 5 km
range
DSRC works without
Network Dependency No Yes (for some modes)
cellular coverage
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ENABLING TECHNOLOGIES

Two major technologies drive V2X deployment:

e Dedicated Short-Range Communications (DSRC): Based on IEEE 802.11p, DSRC
offers low-latency, localized communication, ideal for safety-critical applications.

o Cellular-V2X (C-V2X): Operates on 4G and 5G networks, providing extended range

and higher bandwidth, supporting both direct and network-based communication.

BENEFITS OF V2X

The benefits of V2X are multifaceted:

e Improved Road Safety: Collision avoidance through real-time alerts.

e Traffic Efficiency: Reduced congestion via coordinated traffic management.

e Environmental Impact: Lower emissions by reducing idle times and optimizing
routes.

e Support for Autonomous Driving: Critical for Level 4 and Level 5 autonomy.

CHALLENGES IN IMPLEMENTATION
Key challenges include infrastructure costs, interoperability between different
manufacturers’ systems, spectrum allocation issues, cybersecurity threats, and public

acceptance.

FUTURE TRENDS
The integration of V2X with edge computing, artificial intelligence, and next-generation
5G/6G networks will enhance data processing capabilities. Future systems may feature

fully decentralized communication networks and seamless global interoperability.

CONCLUSION

V2X communication is a cornerstone technology for smart mobility, offering
transformative benefits for safety, efficiency, and sustainability. Addressing deployment
challenges and fostering collaboration between stakeholders will be essential for its

widespread adoption.
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