PR G- KA

HT7¥Y =)A= (Qafzezi Ermioni)

SENE DL TR

it (5

FhLE

() #6975

PG4 A

2023%3H20H
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In the new era of Internet of Things (IoT), different components of Intelligent
Transportation System (ITS) will be linked, thus enhancing safety and
effectiveness for road users. In addition, the evolution of conventional Vehicular
Ad hoc Networks (VANETS) into Internet of Vehicles (IoV) and Software-Defined
Vehicular Networks (SDVNs) will enable real-time data interaction among
many entities such as vehicles, infrastructure, pedestrians, cloud data centers
and cities. The features of these networks such as programmability and
flexibility improve the performance and management of VANETs. However,
there are some problems with network scalability, network connectivity,
information dissemination and management, security and so on. Also, by having
many entities, there are abundant available resources and the exploitation of
all resources should be done without compromising the applications
requirements.

In this thesis, considering these challenges, we propose an intelligent approach
based on Fuzzy Logic (FL) and Software Defined Networking (SDN). We
consider many parameters and implement intelligent systems that can be used
in different scenarios. However, problems containing many parameters are
known as NP-Hard problems. Therefore, FL is used as an adequate method for
making decision in real-time, which is very important in VANETSs. The proposed
approach considers a cloud-fog-edge layered architecture consisting of different
capabilities and makes use of an integrated fuzzy-based system implemented in
the SDN controllers. The proposed system decides the best layer for a vehicle to
handle a certain application, taking into consideration the application
requirements and the available connections with the surrounding vehicles. We
evaluate the system by extensive simulations. We design and implement a
testbed to evaluate its feasibility in a real-life scenario.

The simulation results show that the network overload is decreased and the
available resources of the network can be exploited. In addition, the
performance of the proposed system is related to the number of considered
parameters and complexity. On the other hand, the experimental results
demonstrate that the proposed approach is feasible, but a larger-sized testbed is
necessary to determine the exact accuracy. We also compared the simulation
results with experimental results. The comparison results show that the
simulation results and experimental results are close to each other.

The contributions of this thesis are as follows. 1) We give insights about
VANETS and the emerging technologies supporting IoV. 2) We implement and
show the performance evaluation of a resource management system based on
FL for VANETS. 3) We propose and implement many subsystems to evaluate the
resource capabilities of cloud-fog-edge layers separately. 4) Implementation of




the proposed resource management system in a testbed. 5) Comparison of
simulation results with experimental results.

The thesis structure is as follows. In Chapter 1 is presented the background,
motivation and structure of the thesis. In Chapter 2 are introduced different
types of wireless networks. Chapter 3 presents VANETS, the radio access
technologies, network architectures, data dissemination, security and privacy.
In Chapter 4 are described some of the emerging technologies and approaches
that enable implementation of Network Function Virtualization (NFV), network
slicing, cloud computing and SDN. In Chapter 5 is given a detailed explanation
of SDN, cloud-fod-edge computing, and their use in VANETSs. Chapter 6
introduces intelligent algorithms. Chapter 7 provides basic information of FL
theory, fuzzy sets and fuzzy systems. Chapter 8 presents the implemented
intelligent fuzzy-based systems and testbed. In Chapter 9, we discuss the
evaluation results of the proposed systems and the implemented testbed. In
Chapter 10, we conclude this thesis and give directions about future work.
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