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This research proposes an efficient data acquisition scheme which aims to
satisfy probabilistic confidence requirements of the collected data in an error-prone
wireless sensor network (WSN).

In WSN applications, sensor nodes generate huge amount of redundant data
which exhibit high spatial and temporal correlation. Most data may have little
benefit to the users’ interpretation. Furthermore, these sensor nodes consume the
limited on-board resources during data acquisition. Hence, an efficient data
acquisition scheme which collects data with low resource consumption is needed.
Most researches in the area have merely studied the quality of the collected data
and the long-term resource consumption. However, the quality of the collected
data has not been guaranteed explicitly. Therefore, the underlying aim of this
thesis is to address the problem of efficient data acquisition which selects the best
sensor nodes to acquire while maintaining a balance in the data quality against the

long-term average communication reward in error-prone wireless sensor networks.
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There are two main contributions in this thesis :

The first contribution is the formulation of the efficient data acquisition
problem in WSNs as a discrete-state partially observable Markov decision process
(POMDP), which aims to a find sequence of sensor selection that maximizes the
average long-term reward for the system. An existing tool used for solving
POMDPs called the witness algorithm is then employed to find a good sensor
selection plan such that the requirements of the data quality on the collected data are
still satisfied.

The second contribution is the extension from the discrete-state POMDP
formulation to the continuous-state POMDP formulation which allows a more
realistic approach to the data acquisition problem. A type of continuous-state POMDP
formulation namely the parametric partially observable Markov decision process
(PPOMDP) has been employed to formulate the efficient data acquisition problem
which supports probabilistic confidence requirements in an error-prone WSN. An
approximate algorithm called the fitted value iteration (FVI) is applied to find a good

sensor selection scheme.
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