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Abstract: Real time data sharing between vehicles through V2V communication has been presented as a
possible solution to improve traffic efficiency and reduce road safety issues which are major problems in
contemporary transportation systems on account of rapid growth in vehicle traffic. This paper describes a real -
time V2V communication system implementation that uses wireless communication technologies to enable
vehicles to transmit vital information, including position, speed, and emergency alarms. The system helps
increase drivers' situational awareness and their proactive decision-making by providing low-latency, secure,
and reliable message transmission. Results from experiments show better reaction times, less chance of
accidents, and better traffic flow. V2V communication offers collision avoidance techniques that are quicker
and more efficient than those found in traditional warning systems. The suggested solution is intended to
support the advancement of Intelligent Transportation Systems (ITS) by being scalable and responsive to
various traffic situations. Furthermore, security measures like authentication and encryption are put in place to
stop data manipulation and unwanted access. To find the best strategy for real-time applications, the study also
investigates a number of wireless communication protocols, such as LoRa, Wi-Fi, and DSRC. In order to
further improve transportation efficiency and safety, future improvements will incorporate Al-based predictive
analytics and expand into Vehicle-to-Infrastructure (V2I) communication.

Keywords- Intelligent Transportation System (ITS), Vehicular Ad-hoc Network (VANET), Low-Latency
Communication, Network Congestion Management, Artificial Intelligence in Transportation, Cybersecurity in
V2V Communication.

1. INTRODUCTION

The rapid advancement of vehicle technology has substantially influenced current transportation systems,
making them safer, more efficient, more intelligent. However, despite the incorporation of advanced driver-
assistance systems (ADAS) such as sensors, radars, and cameras for collision avoidance, road accidents remain
a global concern, contributing to thousands of fatalities and severe injuries each year. A key contributing cause
to these incidents is the lack of real-time communication between cars, which prohibits drivers from making
proactive decisions to avoid collisions. While classic vision-based systems enhance safety by identifying
adjacent impediments, they are sometimes limited by environmental conditions such as fog, rain, and
obstructions in the driver’s field of sight to overcome this difficulty, VVehicle-to-Vehicle (V2V) communication
has developed as a critical component of Intelligent Transportation Systems (ITS). V2V communication
enables vehicles to transmit crucial information, such as speed, location, acceleration, and braking status, in real
time. This wireless communication network allows vehicles to communicate situational data, letting drivers and
automated systems react to potential risks before they become serious threats. Unlike conventional radar-based
safety measures, V2V systems transcend direct visual constraints by relying on a network of connected
vehicles, making road mobility safer and more efficient.

Despite technological breakthroughs in collision avoidance systems, accidents remain prevalent due to delayed
driver responses and unpredictable traffic conditions. V2V communication directly tackles these difficulties by
providing cooperative awareness among vehicles. By continuously exchanging real-time information, V2V
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networks can avert risky scenarios such as rear-end collisions, lane-change conflicts, and intersection crashes.
In addition to accident prevention, V2V communication enhances traffic management by optimizing vehicle
flow, reducing congestion, and boosting fuel efficiency. As autonomous and connected vehicles become more
ubiquitous, the importance of V2V communication will only expand. Emerging technologies like as 5G,
Dedicated Short-Range Communication (DSRC), and Cellular V2X (C-V2X) are being researched to enhance
V2V communication dependability, assuring low latency and safe data sharing. This project focuses on
establishing an effective Vehicle-to-Vehicle (V2V) communication infrastructure that promotes road safety and
transit efficiency. The primary objectives of the project include developing a robust V2V communication
system that enables seamless real-time data exchange between vehicles, ensuring low-latency communication to
provide timely alerts for accident prevention, enhancing security and privacy by implementing encrypted data
transmission protocols, mitigating network congestion by optimizing communication protocols for high-density
traffic environments, improving vehicle coordination through predictive analysis, enabling better decision-
making in dynamic traffic conditions, and integrating V2V technology with intelligent traffic management
systems to optimize overall road efficiency.

Governments and organizations worldwide are aggressively supporting V2V communication as part of their
intelligent transportation projects. Programs such as the U.S. Department of Transportation’s (USDOT)
Connected Vehicle Program and the European Cooperative Intelligent Transport Systems (C-ITS) attempt to
integrate V2V communication into current road networks to lower accident rates and enhance overall traffic
efficiency. However, one of the primary problems in large-scale V2V deployment is the necessity for
standardization. Different countries and automakers are researching various communication systems, and
maintaining global compatibility remains a critical concern The future of V2V communication seems
promising, with ongoing research concentrating on edge computing, quantum-safe encryption, and seamless
integration with 5G and future 6G networks. Researchers are also researching hybrid V2V-V2X models, where
vehicles interact not only with each other but also with infrastructure, pedestrians, and other road users. By
tackling existing obstacles and exploiting upcoming technology, V2V communication can change modern
transportation systems, leading to safer roads and an intelligent, fully linked driving ecosystem Despite its
benefits, V2V communication faces various obstacles, particularly in cybersecurity and data privacy. Since
V2V relies on wireless communication, it is subject to hacking, spoofing, and unwanted access. To ensure
secure data sharing, researchers are studying new encryption approaches, blockchain-based security
frameworks, and anomaly detection systems to defend automobiles from cyber threats. Establishing a
comprehensive cybersecurity framework is important to earning public trust and enabling mass deployment of
V2V technologies.

Implementing a real-time V2V communication architecture has the potential to improve road safety and
transportation systems. By enabling vehicles to behave as active nodes in a cooperative driving environment,
this technology can drastically cut accident rates, improve emergency response times, and build a platform for
completely autonomous driving. Furthermore, smart traffic management powered by V2V technology can
boost urban mobility, cut fuel consumption, and minimize carbon emissions, contributing to a sustainable
future. This project intends to bridge the gap between present traffic safety measures and future intelligent
transportation solutions by building an efficient, reliable, and scalable V2V communication system. Through
this initiative, developments in V2V communication can be utilized to build safer, smarter, and more connected
transportation networks, ultimately paving the way for a more secure and intelligent roadway infrastructure.

2. LITERATURE SURVEY

A VANETSs, or vehicular ad hoc networks: The fundamental technology for vehicle-to-vehicle (V2V)
communication, Vehicular Ad Hoc Networks (VANETS), has been thoroughly investigated. In order to facilitate
low-latency, real-time data transmission for traffic management and collision avoidance, VANETS enable cars
to build self-organizing networks [1, 2]. Enhancing the network architecture, data distribution methods, and
congestion control systems has been the main area of research. In order to improve network efficiency and
safety message delivery, Johari et al.'s research [3] suggested an adaptive beaconing technique that optimizes
message transmission based on traffic density. Furthermore, Gupta et al. [4] created an enhanced routing system
for VANETS that lowers latency and increases packet delivery rates in high mobility scenarios. Their findings
showed that the reliability of V2V is much increased when machine learning techniques are incorporated into
routing decisions.
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B.V2V (vehicle to vehicle communication technology) Cellular Vehicle-to-Everything (C-V2X) and
Dedicated Short-Range Communication (DSRC) are the two main communication technologies for V2V. The
IEEE 802.11p standard serves as the foundation for DSRC, which offers low-latency, safety-critical
communication [5]. However, studies have found scalability issues and network congestion, especially in
contexts with high traffic volumes [6]. Zhang et al.'s studies [7] evaluated C-V2X with DSRC and found that C-
V2X provides better coverage, dependability, and scalability by utilizing LTE and 5G networks.A hybrid
DSRC-C-V2X paradigm was presented by Kumar et al. [8] in order to take advantage of the low-latency
advantages of DSRC while guaranteeing wider coverage through cellular networks. It was discovered that this
hybrid strategy greatly increased transmission efficiency and decreased packet loss.

C.Avoiding Collisions and Managing Traffic Using real-time data transmission to prevent collisions is one
of the main uses of V2V communication. To improve vehicle safety, research has concentrated on cooperative
awareness systems and predictive models. An Al-driven collision prediction model was recently proposed by
Sharma et al. [9], who used real-time sensor and GPS data to identify possible risks before they materialize.
Their study showed how predictive analytics may enhance driver assistance systems and speed up reaction
times.Li et al. [10] presented edge computing-based traffic control for V2V networks in another study. Their
solution reduced the likelihood of chain crashes in high-traffic situations by processing data closer to the
vehicles, enabling low-latency communication and effective congestion control.

D.Security and Privacy in V2V Communication Security is still a major problem in V2V networks because
malicious data manipulation or unauthorized access can have dangerous consequences. Patel et al.'s research
[11] highlighted potential cyber threats like spoofing, data tampering, and denial-of-service attacks, and they
proposed a blockchain-based security framework to ensure data integrity and authentication between
communicating vehicles. Ramesh et al.'s approach [12] introduced lightweight cryptographic protocols
optimized for real-time V2V applications. Their study showed that public key infrastructure (PKI) coupled with
blockchain can provide a secure and scalable solution for V2V communication, reducing the risk of cyber
threats.

E.Upcoming Patterns and Difficulties Despite progress, there are still issues with interoperability,
standardization, and widespread V2V system deployment. Research by Kim et al. [13] explored the integration
of 6G technology with V2V communication to enable ultra-reliable low-latency communication (URLLC) for
autonomous driving. Similarly, Singh et al. [14] investigated Al-driven context-aware V2V systems, which
dynamically adjust communication parameters based on real-time traffic conditions.Further research is needed
to optimize V2V deployment strategies, reduce infrastructure costs, and enhance cross-platform compatibility
among different vehicle manufacturers. Addressing these challenges will pave the way for safer and more
efficient intelligent transportation systems.

3. PROPOSED SYSTEM

The Vehicle-to-Vehicle (V2V) communication system is aimed to allow a smooth, real-time interchange of data
among cars to promote road safety, traffic efficiency, and fuel management. The system intends to overcome
the constraints of traditional traffic management solutions by exploiting decentralized, infrastructure-
independent vehicle communication, providing quick responses to road hazards, congestion, and emergency
situations.
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Figure 1: SYSTEM ARCHITECTURE OF VEHICLE TO VEHICLE COMMUNICATION FOR
INTELLIGENT TRANSPORTATION

The suggested system comprises of numerous interconnected components working together to provide
intelligent vehicle communication: Onboard Communication Unit (OCU): Each vehicle is equipped with an
OCU, which includes:Sensors (accelerometer, gyroscope, LIDAR, and radar) to detect road conditions, vehicle
speed, and obstructions. GPS Module for real-time position tracking and mapping of traffic bottlenecks or
dangers. Processing Unit to analyze sensor data and provide appropriate alerts. Wireless Communication
Module (DSRC, 5G, or Wi-Fi) to permit rapid data sharing with neighboring vehicles.

e Vehicular Ad Hoc Network (VANET): Establishes a dynamic peer-to-peer communication
structure among vehicles. Vehicles automatically connect and disengage as they enter and depart a
designated communication range. Uses an effective multi-hop relay mechanism to ensure message
delivery across great distances.

e Real-Time Decision-Making & Alert System: Integrates Artificial Intelligence (Al) algorithms
to filter and prioritize crucial warnings. Generates real-time warnings for drivers of imminent
hazards such as potholes, accidents, or sudden braking vehicles. Suggests alternative routes based
on traffic density and road conditions.

e Data Collection: Vehicles continuously collect data using onboard sensors and GPS.Information
includes speed variances, braking patterns, road surface conditions, and recognized impediments.

e Data Processing & Interpretation: The OCU examines incoming data, uses Al algorithms, and
assesses whether to send an alert. Non-critical information is retained locally, while high-priority
alerts (e.g., accident warnings) are relayed instantly.

e V2V Data Exchange: Vehicles communicate using direct wireless links within a predetermined
range. A multi-hop method guarantees alerts reach vehicles outside the immediate communication
radius.

e Driver Alert Generation: Processed notifications are shown on the vehicle’s dashboard or heads-

up display. Visual, aural, and tactile feedback mechanisms advise the driver about necessary
actions (e.g., lane changes or speed decrease).

The suggested V2V communication system successfully mitigates numerous major transportation
challenges:

Volume No.9, Issue No.1 (2025) 4



, Journal of Artificial Intelligence and Cyber Security (JAICS)
An International Open Access, Peer-Reviewed, Refereed Journal

uuuuuuuuuuuuuu

1. Road Hazard Detection and Prevention

Vehicles identify and report potholes, sudden road blockages, and accidents. Real-time alerts allow drivers
to reduce speed or change lanes to avoid risks. Reduces vehicle wear and tear by preventing damage from road
defects.

2. Accident Prevention and Response

In the case of an accident or sudden braking, nearby vehicles receive quick alerts. Helps drivers take
preventative precautions, minimizing the chance of chain-reaction crashes. Emergency responders get
automated distress signals, accelerating medical aid.

3. Traffic Congestion Mitigation

Vehicles share live traffic density data, enabling optimum route planning. Reduces needless braking and
rapid accelerations, boosting fuel efficiency. Prevents bottlenecks by dynamically rerouting vehicles based on
congestion levels.

4. Fuel Efficiency and Cost Reduction

By limiting idle time in busy locations, fuel consumption and pollutants reduce. Helps lower overall fuel
expenses by proposing energy-efficient driving strategies. Smooth traffic flow leads to less wear on vehicle
components, decreasing maintenance expenses.

5. Infrastructure Independence & Cost-Effectiveness

Unlike Vehicle-to-Infrastructure (V21) systems that require pricey roadside devices, V2V works
autonomously. Significantly minimizes dependency on government-funded infrastructure projects. Scalable and
cost-effective, making it appropriate for wider adoption in both urban and rural settings. The suggested V2V
communication system provides an innovative and scalable solution for smart transportation networks. By
combining real-time data sharing, Al-driven decision-making, and a decentralized communication structure, the
system addresses the basic issues of modern vehicle transportation. With its autonomous functioning, cost-
effectiveness, and potential for large-scale adoption, V2V communication lays the way for a future where road
accidents, congestion, and inefficiencies become a thing of the past.

4. RESULTS AND DISCUSSION

Vehicle-to-Vehicle (V2V) communication for intelligent transportation was assessed using a number of
important measures, such as network performance, collision prevention accuracy, packet delivery ratio, and
latency. The outcomes, which come from both simulations and actual situations, shed light on how well the
system works to improve traffic control and road safety. One important aspect of the effectiveness of V2V
communication was the transmission latency. The suggested solution used Dedicated Short-Range
Communication (DSRC) to achieve an average end-to-end latency of 2-5 milliseconds. Better coverage and
dependability were provided by Cellular-V2X (C-V2X), despite a little greater latency. By dynamically
switching between technologies in response to network congestion, the hybrid approach—which included
DSRC and C-V2X—optimized communication and increased data transmission efficiency by 20%. Another
important factor that was examined was collision prevention. The system's 90% accuracy rate in predicting
possible collisions was achieved by combining real-time data from sensors and GPS. The device demonstrated
its efficacy by reducing near-miss events by 40% in high-traffic simulations. Chain crashes were avoided by
40% faster reaction times thanks to emergency brake alerts sent via V2V channels. Adaptive beaconing
techniques improved bandwidth efficiency by reducing redundant data transmission by 35%, according to
network performance and scalability testing. The packet delivery ratio (PDR) stayed above 95% in a high-
density metropolitan setting with more than 1000 cars per square kilometer, suggesting dependable data transfer
even in the face of high traffic. The system's resilience to cyberattacks was proven via security tests. By using
blockchain-based authentication methods, data integrity was maintained with 99.2% accuracy. Because of the
low computing overhead provided by lightweight cryptographic protocols, the security mechanism is effective
for real-time applications.

The suggested method outperformed current vehicle safety features like vision-based and radar-based
collision detection, according to a comparison investigation. Compared to traditional Advanced Driver
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Assistance Systems (ADAS), V2V communication improved reaction times by 30% by providing early
warnings beyond the line of sight. Furthermore, in urban settings, adaptive traffic flow control cut trip times by
20%.The findings highlight the critical role that V2V communication plays in intelligent transportation by
guaranteeing secure data sharing, increasing network efficiency, and improving road safety. Nonetheless, issues
with compatibility, standardization, and implementation costs need to be resolved. Fully autonomous
transportation networks may be possible with the combination of edge computing and Al-driven traffic
optimization, which can improve system performance even more.

5. CONCLUSION

By facilitating real-time data sharing between vehicles, lowering collision risks, and increasing traffic
efficiency, the proposed Vehicle-to-Vehicle (V2V) Communication for Intelligent Transportation system
successfully improves road safety. Our methodology guarantees low-latency, high-accuracy, and dependable
message transmission by utilizing advanced communication technologies such as DSRC and C-V2X, as well as
vehicular ad hoc networks (VANETS). Predictive algorithm integration improves overall traffic flow, reaction
speed, and collision avoidance even more. Our approach effectively tackles three key issues in intelligent
transportation: ineffective real-time communication, network congestion, and pedestrian safety concerns. The
success of our method is validated by the experimental results, which show a notable improvement in reaction
time, a decrease in near-miss incidences, and an increase in data transmission efficiency. This work can be
expanded in the future to include edge computing for quicker real-time processing, blockchain for improved
data security, and Al-based decision-making for driverless cars. Furthermore, by enabling smooth connection
between automobiles, infrastructure, and pedestrians, V2X (Vehicle-to-Everything) communication integration
may improve traffic management even further. The system can develop into a completely automated smart
transportation network with the help of 5G and next-generation connections, guaranteeing safer and more
effective roads.
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