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                    Abstract

Wireless sensor networks (WSNs) are starting to mature into the next generation where they can be used for adaptive filtering and signal processing, breaking away from the current generation of microcontroller applications. The tasks involved, however, are computationally intensive and strain the energy resources of any single computational sensor node. Moreover, most sensor nodes do not have the computational resources to complete many of these tasks repeatedly. Hence, exploring distributed processing on WSNs becomes a necessity to enable such computational load to be processed in real-time. In this work, a new distributed QR decomposition algorithm, on WSNs, is developed and implemented. QR decomposition has prominent applications in adaptive filtering which is essential for many WSN applications, such as target tracking and beamforming. The contributions of this work can be summarized as follows: (i) developing a new scalable tile-based distributed QR decomposition algorithm, (ii) distributing the least-squares problem based on the proposed distribution of the QR decomposition, (iii) developing resource-aware task allocation and mapping and (iv) developing a simple decentralized transmission scheduling scheme to guarantee efficient operation. This work demonstrates that distributed processing on WSNs paves the way for larger computations beyond the capabilities of a single node. This is accomplished while decreasing the energy per node and increasing the speed of the computation versus the implementation on a single node. The experiments, on a test bed of Telosb sensor nodes, prove that the proposed distributed algorithm enables higher computational capabilities while reducing the energy per node by up to 91.93% and speeding up the computation by up to 79.29% compared with running the QR decomposition on a single node, thus laying the foundation for energy-feasible real-time in-network processing.
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