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Abstract: Although first-generation Wireless Sensor Networks (WSNs) were designed primarily
for best-effort information gathering, they are increasingly deployed for numerous performance-
critical application domains. The WSNs designed for performance-critical applications must
achieve stringent and assured requirements on both sensing and communication performance such
as high detection probabilities, near zero false alarm rates, and bounded delays and throughputs.
Failure to meet these requirements often leads to undesirable or even catastrophic consequences.
However, we cannot assume convenient, but unrealistic, sensing and communication properties if
we expect to meet such stringent and assured requirements. We must address existing sensing
diversity, as well as the lossy, irregular, and heterogeneous WSN communication reality in real
deployments. In this talk, I will present our efforts of providing sensing confidence in detail. I will
also shortly discuss our efforts of providing communication confidence in support of sensing
confidence.

Using a learning-based approach, we characterize and quantify sensing diversity, i.e., the sensing
capability differences among individual sensors or sensor clusters in a real deployment. The
learned sensing diversity is exploited to locate the needed sensing resources for meeting user-
requested sensing confidence requirements in both single-hop body sensor networks and multi-hop
distributed sensor systems. Compared with an existing model-driven approach that depends on
modality-specific sensing models for data fusion but needs to mitigate sensing diversity, our
approach is able to utilize sensing diversity by exploiting it to provide sensing confidence. In
support of confident sensing, communication confidence is required for timely and reliable
collection of the required sensing data. In this talk, 1 will also shortly discuss the research
challenges as well as our solutions in providing user-specified communication throughput and time
delay in body sensor networks.
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