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Abstract

Network information theory, although still partial, generalizes
Shannon's classic information theory and offers strong potential gains
over conventional point-to-point communication techniques. However, most
results in network information theory have remained at the theoretical
level and lack of practical code designs for multiterminal networks has
limited the potential applications of the theory in practice. 
Aiming to change this situation, this talk examines two well-known dual
problems in network information theory, namely, quadratic Gaussian
Wyner-Ziv coding and dirty-paper coding. An algebraic binning framework
is put forth in terms of source-channel coding for both problems that
leads to syndrome-based binning for the former and message-based binning
for the latter. Practical designs based on TCQ and LDPC/IRA codes show
that we are approaching the theoretical limits for both problems.
Applications of Wyner-Ziv coding to video compression and receiver
cooperation and those of dirty-paper coding to image data-hiding and
coding for Gaussian broadcast channels will be highlighted.
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