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ABSTRACT OF DISSERTATION 

Distributed Algorithms for Energy-Efficient Data Gathering and Barrier Coverage in Wireless Sensor Networks  

Wireless sensor networks (WSNs) provide rapid, untethered access to information, eliminating the barriers of distance, time, and location for many 
applications in national security, civilian search and rescue operations, surveillance, border monitoring, and many more. Sensor nodes are resource 
constraint in terms of power, bandwidth, memory, and computing capabilities. Sensor nodes are typically battery powered and depending on the 
application, it may be impractical or even impossible to recharge them. Thus, it is important to develop mechanisms for WSN which are energy 
efficient, in order to reduce the energy consumption in the network. Energy efficient algorithms result in an increased network lifetime. 

Data gathering is an important operation in WSNs, dealing with collecting sensed data or event reporting in a timely and efficient way. There are 
various scenarios that have to be carefully addressed. In this dissertation we propose energy efficient algorithms for data gathering. We propose a 
novel event-based clustering mechanism, and propose several efficient data gathering algorithms for mobile sink WSNs and for spatio-temporal 



events. 

Border surveillance is an important application of WSNs. Typical border surveillance applications aim to detect intruders attempting to enter or exit 
the border of a certain region. Deploying a set of sensor nodes on a region of interest where sensors form barriers for intruders is often referred to 
as the barrier coverage problem. In this dissertation we propose some novel mechanisms for increasing the percentage of events detected 
successfully. More specifically, we propose an adaptive sensor rotation mechanism, which allow sensors to decide their orientation angle adaptively, 
based on the location of the incoming events. In addition, we propose an UAV-aided mechanism, where a UAV is used to cover gaps dynamically, 
resulting in an increased quality of the surveillance. 
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