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ABSTRACT:
Information is known here and needed there.  That's the fundamental premise of data compression.  If the information is too rich for the communication medium, some form of degradation will be introduced into the reconstruction.  Even a large (but finite) number of bits cannot perfectly store the content of a single real number.  The traditional notion of lossy data compression is centered around satisfying an average distortion constraint on the data.  However, in settings where the information is meant to guide the control of a system, we find that the results of rate-distortion theory are not always sufficient.

Control theory is much too rich of a field for this talk to do justice.  In fact, feedback is a crucial component in control systems, yet feedback will not be a part of this talk.  Even with basic open loop control questions we come across areas of uncertainty for digital communication.  For example, some communication settings are facilitated by randomness.  Consider a two-player zero-sum repeated game where the payoffs depend on a random state.  How should the state of this "Bayesian game" be communicated to one of the players of the game?  Standard lossy data compression, which relies on deterministic algorithms, does not serve well in this setting.  Game theory has identified the importance of randomization (mixed strategies).  This must be carefully dealt with to communicate efficiently, involving some randomization at both the encoder and the decoder.  The concept of dithering in data compression, to trick the senses out of noticing the artificial quality of compressed data, is an exercise of this same principle.

In this talk we will highlight the differences in data compression when randomization is important and when it is not.  In either case we present a variety of questions and a few answers.

BIO: 

After finishing a Bachelor's degree in electrical engineering at Brigham Young University, Professor Cuff spend 2004 to 2009 getting a Master's and Ph.D. from Stanford University.  Taste-testing the broad field of EE, his curiosity finally led him to research information theory with Thomas Cover, his dissertation advisor.  The elegance of the mathematics was too much to resist.

Prof. Cuff received several departmental honors as a graduate student at Stanford, including an award for his abilities as a teaching assistant.  In 2008, at the International Symposium on Information Theory, he received a student paper award for his work on communication requirements for generating correlated random variables.  That work has led him to various avenues of research.

Prof. Cuff joined the faculty at Princeton University in September of 2009.
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