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Motivation

* Markov random fields (MRFs) used to
model images, gene networks, more

Overview

Arithmetic Encoding (AC) of acyclic MRF
using Belief Propagation (BP)

* MRFs extensively studied, many tools
available

For cyclic MRF, AC encode a loop cutset
- subset of sites whose removal leaves
acyclic graph — then encode remainder
using acyclic MRF method

Little work done into compressing
MRFs

Encoding of loop cutset done with Local

* Recent (lossy) bilevel image coder Conditioning (LC), a variant of BP

based on MRFs
« New extension of LC to undirected

graphs
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* Markov Property
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Background: AC

« order sites into scan

« coding distributions  {&}
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« optimal coding

Pl & Puge gl - ot

ey J{ s 2

Ty Xl = 3 {eiiie] oo FTH) + Dirll) fimpye = X E=AU5}

Background: BP
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VAC Encoding an Acyclic MRF

+ connected scan — parent already encoded

« in tree, conditioning on parent optimal
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1. Realization of binary MRF
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« two-pass algorithm: upward BP, downward AC

3. Downward AC, conditioning

(AC Encoding a Cyclic MRE

« encode loop cutset =c

- scan cutset nodes

- use Local Conditioning [Diez] to compute {fi=£& £}

« encode (acyclic) remainder =& conditioned on
- & fixed, modify self-potentials  Sue) =Nmm), 1€ £
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Encoding a Loop Cutset

« Global Conditioning [Pearl]: condition on all possible values of Xz

-conditional messages and beliefs (large arrays)
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« use LC to reduce complexity

Arithmetic Encoding of Markov Random Fields
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Local Conditiong for undirected graphs:

« consider message from & to i
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« downstream nodes
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Conclusions/comments:
« Introduced problem of AC encoding MRF

« General method for AC encoding acyclic or cyclic MRF

« Extended LC to undirected graphs, give complexity formula
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