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Abstract: The classical framework on distributed inference considers a set of nodes taking measurements and a
fusion center making the final decision on the underlying phenomenon. For modern wireless fusion networks,
the cost of transporting sensor measurements to the fusion center is a key design parameter. In particular, it is
of theoretical and practical significance to have appropriate scaling of the total communication cost with the
network size.

We present scaling laws for total communication cost in random fusion networks for distributed inference using
correlated measurements. We show that the classical fusion policy of forwarding all the raw data to the fusion
center is not scalable, and scalable fusion hinges on the paradigm of in-network processing which exploits the
statistical model of the measurements. For inference of Markov random fields with stabilizing Euclidean
graphs, we present optimal and suboptimal scalable fusion policies whose total communication cost grows only
linearly with the network size. We also show the effect of sensor location distribution on the total communica-
tion cost.
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