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The Noisy Slepian-Wolf Problem
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Motivation and Prior Work

� motivation

� problem that iterative decoding has not yet solved
� standard code optimization unable to achieve universality
� MAP decoding of simple codes appears to be universal

� recent prior work

� optimized LT codes are not universal [YPN09]
� well chosen turbo codes good but not universal [AFMFR09]
� systematic LDPC codes perform poorly [MFAFR10]
� optimized NS-LDPC codes good but not universal [YPN10]

� contribution of this work

� spatially-coupled joint decoding is essentially universal
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Review: Spatial Coupling

� LDPC convolutional codes of Felstrom and Zigangirov
introduced in 1999

� in 2005, [LSZC05] showed that terminated regular LDPC
convolutional codes have BP thresholds close to capacity

� recently, [KRU10] observed this as a larger phenomenon
whereby the BP threshold of spatially-coupled LDPC codes
saturates to the MAP threshold of their uncoupled cousins

� This observation implies SC benefits many applications:
� ISIT: BEC Wiretap (Rathi et al.), MAC / ISI (Kudekar &

Kasai), CDMA (Takeuchi et al. / Schlegel & Truhachev),
Quantum (Hagiwara et al.)

� arXiv: MAC (Yedla et al.), ISI (Nguyen et al.)
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Review: The Extended BP GEXIT Curve
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The BP GEXIT Curve of the Joint Decoder

� for X = [X1 X2] and Y(�) = [Y1(�) Y2(�)], the MAP
GEXIT surface is defined by the gradient

gMAP(�) , r�H (X | Y(�))

�

the normalized area theorem is
given by the line integral

1∫
tMAP

gMAP (�(t))�� 0(t)dt = rH (U1;U2);

where �(t) is a parametrized curve
through channel space �1

�2

t̄

1

�(t)
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The Extended BP-GEXIT Curve of the Joint Decoder
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The Extended BP-GEXIT Curve of the Joint Decoder
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DE Performance of the Joint Decoder
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Closing Remarks

� conclusions

� saturation to the MAP threshold for the SW problem

� provides universality under iterative decoding

� future work

� extend threshold saturation proof to this problem

� investigate the phenomenon of threshold saturation for
other multi-terminal problems
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