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Abstract:

Infrastructure networks such as power grids, information networks of various kinds, water
distribution and traffic networks have all become complex beyond our ability to properly
plan and operate them to achieve the levels of performance and security needed. The
operation of such networks requires large distributed decision systems. The most
complex systems built by people are actually large networks of this kind. The need to
deal with new priorities, such as the impact of global warming, adds new complexity and
challenges, e.g. power grids with more diverse generation and the need for more energy
efficient transport systems.

In response to these challenges, we need progress in the study of networked decision
systems. Naturally, the distributed decision and control processes are also networked.
How do we construct algorithms for these processes which are sensitive to the system
structure and can be scaled up to large and massive systems such as a national grid
Further, these processes need to be robust to failures and attacks, i.e. include
reconfigurability in the face of such disturbances.

The talk is based on the premise that progress in such problems is beyond areas like
computer science, automatic control, communications and mathematical areas like
algorithms acting alone. However, these areas working together have the tools to make
major advances. A research program which addresses these challenges will be outlined
in a framework which includes planning and various levels of distributed control of large
networks. Particular emphasis will be given to the speaker’s research on exploiting the
graph structure of the network and (dynamic) learning from past experiences.

As a case study, the SmartGrid concept for power systems will be reviewed for the
motivation and opportunities it presents for application of the ideas discussed.
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