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Abstract—The primary objective of this talk is to provide the participants with the
knowledge on the analytical framework of identifying and evaluating a rate-threshold
region and outage probability performance, respectively, in distributed hypothesis testing
(DHT) against independence. In fact, DHT has recently been at the core of Network
Information Theory, however, it is also related to Turbo Equalization, Distributed
Lossless/Lossy Wireless Communications, Semantic Communications, and Semantic
DHT, which are briefly introduced in this talk.

In the main part of this talk, we consider a single sensor—single decision center (DC)
setup with side information, where a lossy source encoder (SE) transmits the quantized
version of its observation to the DC with a specified communication rate via a fading
wireless channel. At the same time, the DC has full access to side information via a static
link having no rate constraint. The quantization process employs binary linear block
codes, focusing on binary symmetric source (BSS) representing the observation, while
the DC applies the Neyman-Pearson criterion for decision-making. Outage probability is
then evaluated using the lossy source channel separation theorem. Numerical results
compare the outage probabilities under the Nakagami fading model for different fading
severity and correlation parameter values in the DHT problem.

Index Terms—Distributed hypothesis testing (DHT), error exponent, outage probability,
rate-threshold, wireless sensor networks (WSNs)
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