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EXTENDED ABSTRACT

Introduction

Recently, the focus on vehicular ad hoc network research has grown significantly,
motivated by the automotive industry and government efforts to enhance the quality and
security of transport networks, contributing to public safety and comfort. To achieve this,
existing methods and protocols must be improved. Vehicular ad hoc networks face
challenges such as dynamic topologies, which traditional routing methods cannot address.
Challenges include scalability, high-speed node handling, resilience to adverse weather,
reliability, channel saturation avoidance, and environmental compatibility. A new set of
protocols and architectures capable of route estimation under variable speeds, locations,
and directions, as well as in physically challenging conditions, are needed. Existing methods
often lack adaptability and resilience, which are critical in smart vehicular networks aimed
at preventing accidents and saving lives. Rapid communication among emergency vehicles
is also crucial. Additionally, automotive companies are moving towards smart transport
networks, which offer the benefits of internet access, traffic management, and time and fuel
savings. Thus, a fast and efficient routing algorithm is essential. This paper introduces a new
hybrid algorithm that incorporates the strengths of existing algorithms such as DSR, AODV,
OLSR, and DSDV and shows better performance in various tests. This paper outlines the
problem, reviews previous research, describes the new method, and compares it with
others before concluding.

Methodology

The proposed algorithm was implemented and evaluated using the NS-3 network
simulator. The necessary code was added to the algorithm depicted in Figure 2, and traffic
generation was performed using the SUMO simulator. NS-3 was chosen as a suitable
platform for simulating Vehicular Ad-Hoc Networks (VANETSs) and allowed the integration
of data obtained from SUMO.

To begin the implementation, the data obtained from SUMO was imported into NS-3.
Subsequently, a comparison program was developed to evaluate the performance of the
proposed algorithm against other existing algorithms. This step involved writing code to
simulate the behaviour of comparable algorithms in the network.

The data obtained from the simulations was then analyzed and visualized using
JavaScript to generate informative graphs and charts. This analysis allowed for a
comprehensive evaluation of the performance of the proposed algorithm in comparison to
the existing peer algorithms.

The methodology adopted in this research involved the following steps:

1- Implementation of the proposed algorithm in the NS-3 network simulator.

2- Integration of data generated by the SUMO simulator into NS-3.

3- Development of a comparison program to evaluate the proposed algorithm against
other existing algorithms.

4- Analysis of simulation data to measure the performance of the proposed algorithm.
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5- Visualization of the results through the creation of graphs and charts using
JavaScript.

By following this methodology, we aimed to assess the effectiveness and efficiency of
the proposed algorithm in improving network coverage and reducing unnecessary delays
in VANETS.

In the next section, the results and findings obtained from the implementation and
evaluation of the proposed algorithm are presented.

Results and discussion

The proposed PA routing method was evaluated and compared with existing routing
protocols in terms of end-to-end delay, packet delivery ratio (PDR), and throughput. The
results showed that PA performed better in terms of end-to-end delay compared to most
protocols, except for OLSR which utilizes the MPR concept. PA demonstrated improved
PDR by considering node direction and link quality, leading to higher PDR compared to
other methods. The evaluation also considered node speed, and PA consistently
outperformed other methods in terms of PDR and end-to-end delay. Overall, PA proved to
be a viable option for vehicular networks with better PDR and overall performance,
although its average end-to-end delay was acceptable but not the best. Future research
can focus on optimizing the proposed method to minimize end-to-end delay while
maintaining its advantageous features.

Conclusion

In this paper, we presented a combined algorithm for enhancing vehicular ad hoc
network performance. The algorithm was derived through simulation and analysis of
previous approaches, incorporating their positive aspects into a new method. The proposed
algorithm outperformed previous methods in terms of packet delivery rate and overall
efficiency while maintaining an acceptable average end-to-end delay. It leveraged reactive
and location-based routing features, considering demand awareness and refining decision-
making based on destination distance calculations. By incorporating node speed, direction,
and link quality, it achieved more precise decision-making. Future work should aim to
further enhance routing using location-based and heuristic algorithms, while also focusing
on reducing energy consumption through novel approaches. In conclusion, the proposed PA
routing method demonstrated improved performance in vehicular networks, surpassing
previous algorithms in packet delivery rate and efficiency. Further optimization and energy
consumption reduction are areas for future research.
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