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Abstract

In this talk, the speaker will begin with a brief overview of distributed optimization theory, including convex
optimization problems for which distributed solution techniques exist and converge. Allocation of network
resources often can be formulated as optimization problems. The most famous TCP (Transport Control
Protocol) on Internet has been shown to operate as distributed algorithms, which optimize some utility
functions. As for wireless ad-hoc and sensor networks, it is well known that each link capacity in these
networks depends on the transmission power of other links. In addition, the quality of multimedia services
supported by these networks cannot be represented by a concave function of the amount of allocated
bandwidth. These factors unfortunately make the resource allocation problem for the wireless networks
become a non-convex optimization problem. New distributed solution techniques will be presented to solve
these problems and numerical examples will also be provided.

As the second part of this talk, the speaker considers the in-network data processing in wireless sensor
networks where data are aggregated (fused) along the way they are transferred toward the end user.
Determining the optimal degree of data aggregation at each node in order to minimize the total energy
consumption while meeting the quality of information requirement can be formulated as a non-linear
optimization problem. Using a theoretical condition, the problem is proved to have zero duality gap and can
be solved using a distributed algorithm. Numerical results will be presented to verify the proposed solution
technique. Future work on integrating data or signal processing techniques with the distributed solution
framework will be discussed.
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