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Tanner's [155;64;20] codeHamming distanceinformational bitslength of encoded messageParity check matrix:

R.M. Tanner, D. Sridhara, T. Fuja, in Proc. ISCTA 2001(Ambleside, UK, July 15{20, 2001), p. 365.
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Frame-Error-Rate
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Instanton method
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Tanner graph of [155;64;20] code

2007-05-04 @ Algorithms, Inference, & Statistical Physics



One special subgraph of Tanner graph
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One special subgraph of Tanner graph
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Instanton for Tanner's [155;64;20] code
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400 iterations
E�ective distances:

Linear programming decoding:Iterative decoding:
Hamming distance: 16.4
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Instanton \robustness"
number of iterations until a successful decoding
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Instanton \robustness"
number of iterations until a successful decoding
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Smoothed (relaxed, damped) decoding

Iterative scheme (BP): η(n+1)
iα = hi + β 6=α
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∆! ∞ | standard BP

∆! 0 | slow dynamics

Stepanov, Chertkov, Allerton 2006 [cs.IT/0607112]
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Instantons e�ective distance
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Summary
� the performance of iterative decoding is determinedby most dangerous noise con�gurations (instantons)
� the �xed point of iterations in decoding is unstable,if the noise con�guration is damaging
� the iterative decoding cycles on instantons
� making the iterations smoother helps(shifts the instantons to larger distances)
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