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Abstract

Following the great success of turbo codes in 1993, turbo equalization was conceived as an
approach for achieving bandwidth efficient digital communications over inter-symbol interference
channels. However, for more than 15 years, the prohibitive complexity of turbo equalization has
prevented it from practical use, in particular, its use in time-variant inter-symbol interference
channels with a large number of channel taps, e.g., for high-speed wireless communications and
underwater acoustic communications.

Recently, a group of researchers from the information theory community have proposed a graph
based approach to signal processing, namely, Gaussian Message Passing in factor graph. Powered
by this graphical approach and through proper approximations, we have managed to reduce the
complexity of turbo equalization, including the Soft-Input and Soft-Output equalizer and the
channel estimator, to the level of O(logL) per symbol per iteration, where L is the number of
channel taps. In this talk, how this has been achieved will be presented and the ramification of this
progress will also be discussed.
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