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ABSTRACT

Wireless sensor networks (WSNs) and the Internet of Things (IoT) are fransforming scientific and engineering practices by
enabling continuous monitoring of physical variables at unprecedented spatial densities and temporal resolutions. This
advancement has significantly impacted diverse fields, including environmental science, ecosystem monitoring, natural
hazard detection, precision agriculture, and smart city. Our focus is on large-scale, outdoor WSNs/loT deployments in
harsh environments such as mountainous regions, hilly watersheds, and forests. These settings pose substantial data
acquisition challenges due fo the severe resource constraints of sensor nodes, including limited battery life, bandwidth,
memory, and processing capabilities, as well as very dynamic communication conditions. In this presentation, | will
discuss our group's work on efficient data acquisition framework for WSNs. We have developed a novel compressed
sensing approach that enables high-fidelity data reconstruction at the sink node, even when only a very small subset of
data packets is collected. This method significantly reduces network transmissions, thereby extending the operational
lifetime of WSNs and loT systems. Our approach has been validated using a real-world environmental WSN testbed
deployed in Pennsylvania, USA. This deployment incorporates our energy-efficient and balanced routing protocol, along
with novel routing topology tomography techniques, to optimize network performance and reliability.
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