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Abstract: Belief propagation on graphs is emerging as a powerful paradigm to address, in a unified way,
many signal processing problems. Factor graphs, especially in their normal form, can be manipulated as
probability pipelines for inference and learning. Information fusion from heterogeneous sources can be
easily achieved when the graph architecture has been fixed and it is cycle-free. When the problem can be
reduced to a tree, belief propagation provides exact marginalization. Much research effort is devoted to
find the right architectures for given applications since the graph structure reflects our intrinsic knowledge
about a problem. Even if open issues remain about the accuracy of inferences when the graph has loops,
often the bare application of standard belief propagation may already provide satisfactory results (loopy
belief propagation). In this talk, we address some general issues about using beliefs propagated on graphs
and how this can be seen as a generalization of standard Turing machines' memory access. We discuss the
issue of propagation and learning in factor graphs with reference to both discrete and continuous densities
in various applications scenarios: 1. Learning a convolutional graph in a layered structure, 2. Learning a
nonlinear function from examples, 3. Fusing visual information from tracking cameras.
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