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Pairwise Markov Random Fields
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})) —> setof N nodes {1,2,...,N}

E —>» setofedges (s, ¢) connecting nodes g ¢ € )

7/, —>» normalization constant (partition function)

* Product of arbitrary positive clique potential functions

« Guaranteed Markov with respect to corresponding graph



Gaussian MRFs
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Gaussian Potentials
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Linear Gaussian Observations

N
Ys = CSIS + Us P (y | I) — Hszlp (ys | ‘TS)

C = diag(C;,Cs, ..., Cy)
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Computation Trees
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Analysis of Gaussian BP

Claim 1:

(1) = u(1) + Cyyyr. (3.1)

where 7 is a vector that is zero everywhere but the last L components

(corresponding to the leaf nodes).
Claim 2:

5 (1) = 6*(1) + Cyyyr1 — Cuyly72, (3.2)

where 71 is a vector that is zero everywhere but the last L components
and r; are equal to 1 for all components corresponding to nonroot nodes
in the unwrapped tree that reference x1. All other components of r; are
Zero.

Claim 3: If the conditional correlation between the root node and the leaf
nodes decreases rapidly enough, then (1) belief propagation converges,
(2) the belief propagation means are exact, and (3) the belief propagation
variances are equal to the correct variances minus the summed condi-
tional correlations between X1 and all .i’j that are replicas of x7.



urface Reconstruction
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