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Recently, smart cities and Internet of Things (1oT) applications, such as Vehicular Networks
and Opportunistic Networks have been deeply investigated. However, these kinds of wireless
networks have many issues such as network partitioning, network management, information
dissemination, security, privacy, and so on. Now, the driver assistance systems are used in
vehicles and they are saving thousands of lives around the world every day. With the
advancement of Vehicular Networking and Artificial Intelligence (Al), the driving support
systems will enhance the driving experience and make it safer and convenient.

This thesis focuses on both directions: Vehicular Networking and driver assistance systems,
because these technologies can simultaneously coexist and complement each other for the
road safety. To deal with network partitioning, management, communication, security and
driving safety issues in Vehicular Networks, we propose and implement intelligent Fuzzy
Logic (FL) based systems considering unique factors such as vehicle density, speed and
mobility, in addition to general aspects like security and trustworthiness. These factors are
different and do not correlate with one another, which makes the problem NP-Hard. For this
reason, we use FL. The proposed systems can enable efficient and effective modeling of such
inherently ambiguous notions as driver's conditions and driving situations.

We evaluate the implemented systems by simulations and experiments. The simulation
results show that the proposed systems have a good performance and support the drivers for
different driving situations. In order to compare the simulation results, we presented two
models for each system. The results indicate that the performance is related to the number of
considered parameters and complexity. In order to carry out experiments, we designed and
implemented a portable and non-intrusive testbed. By using the testbed, we evaluated the
proposed driver monitoring system and gathered critical data for the driving risk management
system. We also compared simulation results and experimental results. The comparison
results show that the simulation results and experimental results are close to each other.

This thesis contributes to the research field as following: 1) We provide deep insights for
vehicular networking and its applications; 2) Proposal, implementation and performance
evaluation of a cluster management system based on FL for vehicular networks; 3) Proposal,
implementation and performance evaluation of an intelligent fuzzy-based driving monitoring
system; 4) Proposal, implementation and performance evaluation of an intelligent fuzzy-based
system for driving risk management; 5) Comparison of different models for the proposed
intelligent systems; 6) Implementation of a testbed for the proposed intelligent driving-
support systems; 7) Comparison of simulation results and experimental results.

The thesis structure is as follows. In Chapter 1 is presented the background, motivation and
structure of the thesis. Chapter 2 introduces Wireless Networks. Chapter 3 presents
Vehicular Networks. In this chapter, the concepts, applications, radio access technologies,
network architectures, data dissemination, security and privacy are explained in detail.
Chapter 4 introduces Intelligent Algorithms. Chapter 5 provides basic information
underlying FL theory, fuzzy sets and fuzzy systems. Chapter 6 presents the implemented
intelligent fuzzy-based systems. In Chapter 7, we discuss the evaluation results of the
proposed systems and the implemented testbed. In Chapter 8, we conclude this thesis and
give the future work.
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