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Background

A Graphical models
i represent statistical dependencies
between random variable nodes.
A Inference

i to compute marginals of single hidden nodes or subsets of
hidden nodes, given observed nodes.

A Message passing algorithms
i Belief propagation
A Many applications

Background

A BP fixed-points = Stationary points of Bethe free energy
A Kikuchi free energy is an extension of Bethe free energy.

A cccp (AL Yuille, 2001)

Belief propagation (BP) Not Guaranteed Moderate
i Bayesian networks, Error-correcting codes, COMA, image Concave convex Procedure(CCCP)  Guaranteed High
processing.
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CCCP

A Objective functional \/ +
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A Recursive equation
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Bethe and Kikuchi free energies
A Bethe free energy
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A Kikuchi free energy
FounTd) =Spuen B C, E(X), >

= B65(n) -AcSLN, e LB ,
alR alR dar
c,>0 c, o
convex

mmmm) CCCP iterative algorithm

linear

TOKYO INSTITUTE OF TECHNOLOGY

THK/’U ECH—




NCCCP for minimizing
Bethe and Kikuchi free energies

A feature
T includes CCCP for Bethe and Kikuchi.

[ is guaranteed to monotonically decrease Bethe
and Kikuchi free energies.

i can reduce huge computational cost.

NCCCP for Kikuchi (Key Idea)

A Trivial Pair Creation

fer) - fuel®)

A Proposal of NCCCP
Fie vex(N) = Fiiueni(r) + felr)
P cavel) == fle(T)

I more stable. . '
i Specially
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Decomposition with parameters

A Convex part

Fene(T W) = 8 Us, S, (1) - 8 U, (Ex ),
A Concave pa?ltR o

Fooll W= 8@ ®)S(1) 8 (e wn(EXD,
A Feasible set U
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NCCCP algorithm for Kikuchi
A Algorithm (NCCCP)
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Remark
Even if free vector U is changed within U at every outer loop,
NCCCP is guaranteed to monotonically decrease Kikuchi free energy.
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Example (Gaussians)

Numerical Results (Asynchronous)
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Numerical Results (Synchronous
(Sy ) Summary

ANCCCP algorithm for Kikuchi is presented.
T more general than conventional CCCP.
T general concave and convex decomposition.
T Reduce expensive computational cost.

T more stable not depending on synchronous or
asynchronous.
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