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Not your father’s coding theory

A generation ago, “coding theory” was usually understood to mean the theory of algebraic
block codes and their algebraic decoding algorithms, although other kinds of codes and
decoders, such as convolutional codes and the Viterbi algorithm, were often used in
practical digital communication systems.

In the past decade, a revolution has taken place. “Turbo codes” and other classes of
capacity-approaching codes now approach the Shannon limit very closely, with reasonable
decoding complexity. Theoretical and practical attention has shifted to these new classes of
codes.

This presentation will introduce the underlying theory of these new codes and their decoding
algorithms: namely, the theory of “codes on graphs.” The roots of this subject will be seen
to lie in convolutional codes and other classes of “probabilistic” codes and decoders that
were known long ago, but that have become widely appreciated only recently.


