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Energy-Efficient Data Collection in Distributed WSNs
Using Wireless Sensor Networks (WSNs) for data collection is a common interest for
many applications such as wild life monitoring or acoustic environments. For such
applications, our network architecture is a distributed WSN, where multiple nodes
can act as a distributed antenna receiver so that data is collected at a central node,
to apply diversity combining for an improved reception [1].
One of the main challenges, especially for large networks, is collecting the sensed
signals from multiple sensor nodes at a sink node. On one hand, it is possible that the
sensed signals from a single source node are too weak for further data processing.
On the other hand, collecting all data streams from multiple nodes (for the same
activity) will result in a network stress; packet losses and lower life time.
In the literature, several algorithms have been proposed that offer efficient data collection such as clustering [2] and tree-based [3]. These approaches mainly rely on
collecting the sensed signals on one or more nodes, combining them, and forwarding
only the combined information to a sink/gateway node. They, however, ignore the
fact that data may be processed along the path, resulting in different data rate.
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Expected Solution

The aim of this thesis is to jointly select the combining nodes and find a route between the source and sink
nodes, along which the signals are combined. In the thesis, candidate will be given a centralized solution
that can find an optimal data collection path. Then, the objective is to develop a distributed solution and
integrate power allocation for wireless transmissions, so that data is collected as fast as possible.
Possible milestones to reach include: Literature review of data collection protocols; implementation of a
distributed protocol and incorporation of power allocation; evaluation of system reliability and energy efficiency; and performance comparison with state of the art and centralized approach.

Required skills (or willing to learn)
Python/C++ and networking basics.

In-cooperation
This thesis is being offered (and will be conducted) in cooperation with the Computer Networks group (Prof.
Karl).
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