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ABSTRACT

Vehicular ad hoc networks (VANETS) are crucial technologies for wireless sharing of
information and promoting innovative applications for road safety, traffic management,
and entertainment. However, the proliferation of these applications comes with a
massive amount of data that can overwhelm the capacity of resources, exacerbate
congestion, and cause delays, particularly in densely populated areas like urban
highways. Various methods and techniques are used to address overloading issues in
vehicular networks, including cooperative and non-cooperative approaches.
Cooperative methods involve adding nodes as temporary roadside units (RSU) and edge
servers, but they face challenges in sharing processing power with other vehicles. Non-
cooperative methods include caching, data scheduling, and edge node overload control
mechanisms. Edge computing, which provides low-latency services and additional
computational power, can help address this issue by equipping VANET with Vehicular
Edge Computing (VEC) servers with greater computation, storage, and net- working
capabilities. However, VEC deployment in urban areas and extreme traffic congestion
presents challenges, as overwhelming data limits computational, storage, and memory
capacities. The RSU Resource Capacity Handling (RRCH) mechanism is proposed as
an integrated solution combining these three mechanisms and is tested and evaluated in
a simulated urban highway’s standing vehicular traffic congestion scenario. The study
evaluates the performance of RRCH in comparison to other approaches namely DQN-
ATMOO, DIVINE, BAFOS, AVCIL, and MobTORU in a stationary traffic gridlock
scenario, revealing comparative analysis of potential resource capacity depletion,
longer delays, decreased throughput, and poorer PDR. Nonetheless, RRCH mechanism
reservation of 25% of resource capacity for computation efficiency, resulting in a
reduction of delay of up to 36% lower, and higher of 15% in throughput and packet
delivery ratio, with an additional 11 to 16% increase in fair service provisioning. The
study highlights the importance of efficient storage management in optimizing the
operational efficiency with significant improvements in performance compared to other
relevant approaches.
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CHAPTER 1
INTRODUCTION

1.1 Research Background

With the immense advancement in wireless technology, along with the
emergence of autonomous vehicles and smart cities, Vehicular Ad hoc Networks
(VANETS) are intensively researched and vastly evolving. It is widely recognized
as the next-generation vehicular network which raises the expectation to deliver a
broad range of applications and services with optimal network performance and
efficiency (Ahangar et al., 2021). Nevertheless, despite the benefits of these
technological advancements in enabling various automotive functions and meeting
diverse service demands with expected efficiency and productivity, they also present
new challenges due to factors such as communication restrictions, limitations in
resource capacity, and issues related to road layout. Failure to address these
circumstances would result in detrimental effects on the overall performance of
VANET operation.

The communication modes in VANET, as implemented in technical design,
are susceptible to numerous vulnerabilities. Vehicles as nodes that are naturally
dynamic in their mobility are defined by their ability to communicate with other
nodes or infrastructure via short-ranged wireless-based communication. This
technical requirement itself presents various challenges due to dynamic topology, fast
inter- changeable mobility, velocity and density, limitations of capacity, as well as
intricate road layout. These factors collectively contribute to the prevalent issues in
VANET, particularly in the realm of data communication (Ahangar et al., 2021;
Guerna et al., 2022; Mabhi et al., 2022).

The efficacy of Vehicle-to-Roadside Unit (V2R) communication is heavily
dependent on the establishment of a connection with the roadside infrastructure or
Roadside Unit (RSU) for network access and utilization of other resources. However,
this reliance might result in difficulties when RSUs are not available or not deployed in
specific areas, resulting in limited coverage and connectivity issues. The

communication of V2R is restricted by communication range with the RSU, that
1





