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Abstract

Wireless mobile sensor networks are important for a number of strategic applications
such as surveillance, fire detection, outlier detection. Energy is a critical resource in
wireless sensor networks and system lifetime needs to be prolonged through the use of
energy-efficient signal processing during system operation. In this talk an overview of
statistical prediction frameworks for tracking dynamic targets in range-based signal
processing is presented. The single mobile target algorithm has been evaluated by the
metrics of tracking precision and network energy consumption. The computation of the
posterior Cramer-Rao bound (PCRB) for range-based target tracking has been
considered. PCRB is a theoretical lower bound on the estimation error while assessing the
performance of any kind of estimation algorithm. Here the method is applied to a
nonlinear filtering problem of tracking node in wireless sensor networks. The evaluation
is performed using the constant velocity model and the path loss propagation model,
respectively, as dynamic model and measurement model. The bound is computed against
the root mean square error of two non linear filters: bootstrap and unscented particle
filter. A novel tradeoff between the accuracy of the estimation bound and the energy
consumption is also showed.
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