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Application of Fuzzy Logic for Actor Node Selection in Wireless Sensor and Actor
Networks: Implementation and Performance Evaluation of Proposed Intelligent
Simulation Systems and a Testbed
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The Wireless Sensor and Actor Networks (WSANS) are composed of sensors and actors.




The sensors gather information about the physical events, while actors perform appropriate
actions based on the sensed data from sensors. In order to provide effective sensing and
acting, a coordination mechanism is necessary among sensors and actors. Also, there are
many issues for WSANSs such as energy saving, routing efficiency, sensor-actor coordination
and actor node selection to carry out a job. However to deal with these problems should be
considered many parameters, which make the problem NP-Hard. Thus, the heuristic and
intelligent algorithms are good solutions.

In this research work, we focus on actor node selection problem in WSANSs. We consider
and propose new parameters and implement different intelligent systems based on Fuzzy
Logic (FL) to select the actor nodes in order to perform the required tasks. 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. The
implemented systems improves the energy saving and congestion situation and they can be
used for mobile WSANSs. We also compared the complexity of different fuzzy-based systems
and found that when we use many parameters the complexity is increased, but the
performance also is increased. We implemented a testbed and performed experiments in real
environment. The experimental results show that the implemented testbed makes a good
decision for actor node selection.

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

The thesis has 8 Chapters. Chapter 1 presents the background, motivation and thesis
structure. Chapter 2 introduces general aspects of wireless networks and describes Wireless
Sensor Networks (WSNs), Mobile Ad-hoc Networks (MANETS) and Wireless Mesh
Networks (WMNSs) as related work. In Chapter 3, we introduce the architecture, challenges
and applications of WSANSs. In Chapter 4, we present FL, Fuzzy sets and Fuzzy
memberships functions. In Chapter 5, we present our proposed fuzzy-based simulation
systems for actor node selection in WSANSs. In Chapter 6 are shown the performance
evaluation results of proposed simulation systems. In Chapter 7, we show testbed
implementation and evaluation. In Chapter 8, we conclude this thesis and give the future
work.
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