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In Opportunistic Networks (OppNets) the contacts of Internet of Things (loT) devices
(nodes) are intermittent and links are highly variable. Upon receiving a message a device will
store in the buffer until another node comes in the transmission range and a forwarding
opportunity exists. The 10T network consists of connected physical objects and devices with
high mobility. By using the mobility of 10T devices, the OppNets provide a self-organizing
network as a communication opportunity. The IoT devices generate and exchange a huge
amount of data through heterogeneous networks and OppNets ease the concept of
heterogeneity with their independence on decentralized infrastructure. The IoT network
consists of different devices with different resource capabilities. When multiple 10T devices
are deployed densely, there is a possibility that a node may reside in the coverage area of
multiple devices. Thus, when a task requires an 10T device to complete it, it is very important
to find the best device for that specific request. The 10T devices should be selected based on
different parameters in order to achieve better network connectivity, stability and user
coverage.

In OppNets an end-to-end path between source and destination may not exist and network
partitions occur. Some of the most common issues for OppNets are energy consumption,
storage constraint, contact opportunity and finding an optimal and robust topology of the
network devices to support connectivity services to events. To deal with these issues many
parameters should be considered which make the problem NP-Hard. Thus, the heuristic and
intelligent algorithms are good solutions.

In this research work, we consider 10T device selection in OppNets and propose new
parameters and implement different intelligent systems based on Fuzzy Logic (FL). The
proposed systems can be used in different environments and applications. We carried out
many simulations and found that the performance of implemented systems is good. We
observed that the complexity of the systems increases with the increase of the number of
parameters. We also implemented a testbed and performed experiments in order to compare
the simulation and experimental results. The experimental results show that the implemented
testbed makes a good selection of 10T devices.

This thesis contributes in the research field as following: 1) Proposal of new parameters for
10T device selection in OppNets. 2) Proposal and implementation of intelligent systems based
on FL for appropriate selection of 10T devices in OppNet. 3) Performance evaluation of
implemented systems for different parameters and scenarios. 4) Comparison of implemented
intelligent simulated systems. 5) Implementation of a testbed for OppNet and its application
in a real scenario. 6) Give insights about future developments and application of OppNets and
10T as important technologies for wireless communications.

This thesis is constructed by 9 chapters. In Chapter 1 is presented the background,
motivation and thesis structure. Chapter 2 introduces the next generation wireless networks
and describes in more details Software-Defined Wide Area Network (SDWAN), 5G cellular
network technologies and cloud Mobile Ad-hoc Networks (MANETS). In Chapter 3, we
introduce the architecture, challenges and applications of 10T and OppNets. In Chapter 4,
we introduce Intelligent Algorithms. In Chapter, 5, we present Fuzzy Logic. In Chapter 6,
we introduce our proposed Fuzzy-based intelligent systems for 10T device selection in
OppNets. In Chapter 7 are shown the performance evaluation results of proposed simulation
systems. In Chapter 8, we present the testbed implementation and evaluation. In Chapter 9,
we conclude this thesis and give the future work.
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