Towards an information theory for decentralized control
ABSTRACT

Control is an intellectual sibling to communication. Both are about removing uncertainty with limited resources --- communication by sharing something about the world and control by shaping the world itself. While information theory has for decades been providing insights into problems of communication, traditional approaches to control did not use information theoretic techniques or ideas. Recently, we have found some surprising connections between wireless information theory and some central (and long-open) problems in decentralized control. Just as most problems in multiterminal information theory are open, so are most problems in decentralized control. These problems resist all standard control-theoretic attacks based on linear systems theory and optimization because they seem to be hopelessly nonconvex in all but corner cases and nonlinear control strategies are needed to achieve optimal performance. It turns out that the machinery of linear deterministic models (and hence network coding!) that has been so helpful in understanding problems of relaying and interference in communication can be brought to shed light on the fundamental limits of performance in decentralized control. Approximately-optimal strategies can be found and the control-theoretic counterparts to ideas like generalized degrees-of-freedom and cut-set bounds can be discovered. This work suggests that there is an entire parallel realm of information theory that connects to control problems --- just waiting to be explored.
BIO:

Anant Sahai received the B.S. in 1994, from the University of  California, Berkeley, and the S.M. and Ph.D. from the Massachusetts Institute of Technology in 1996 and 2001, respectively. He is an associate professor in the Department of Electrical Engineering and Computer Sciences at the University of California, Berkeley, where he joined as an assistant professor in 2002. Prior to that, he spent a year as a research scientist at the wireless startup Enuvis in South San Francisco, developing software-radio signal-processing algorithms to enable very sensitive GPS receivers for indoor operation. From 2007 to 2009, he was the treasurer for the IEEE Information Theory Society. His current research interests are at the intersection of information theory and decentralized control, as well as in wireless communication, particularly green radios and dynamic spectrum sharing.
