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T2. Network Processing with Bayesian Graphical Models

Abstract:

Bayesian graphical models, such as factor graphs, are gaining increasing importance in the
systematic development of algorithms in communication receivers and communication networks.
Recent developments have revealed ties between graphical models, statistical physics, variational
methods, and convex optimization. Most of these developments originate from the machine learning
and statistics communities, and there is an urgent need for communications researchers to become
aware of these developments and apply state-of-the-art inference methods to important problems in
our own field. This tutorial strives to address this need. It provides an overview of the theory behind
graphical models and explores deeper connections between different algorithms. The theory will first
be applied to a centralized problem (data detection in a wireless receiver), and a then to a number of
distributed problems (tracking, network synchronization, beamforming).
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