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Abstract
The coupling of the physical world with information technology promises to help 
meet increasing demands for efficient, sustainable, and secure management of our 
built infrastructure and natural environment. A mathematical abstraction of the 
physical environment can be achieved in the form of distributed parameters 
systems, described by partial differential equations. 

This work investigates the problem of real-time estimation of distributed parameters 
systems in the context of monitoring traffic, river flows and earthquakes. The 
recent explosion of smartphones with Internet connectivity, GPS and magnetometers 
is rapidly increasing sensing capabilities for numerous infrastructure systems. The 
talk will present theoretical results, algorithms and implementations designed to 
integrate mobile measurements obtained from smartphones into distributed param-
eter models of infrastructure systems. The models considered include Hamilton-
Jacobi equations, first order conservation laws and systems of conservation laws. 
A new convex formulation of data assimilation and data reconciliation problems 
will be derived and demonstrated for some of these models. Other techniques 
developed will be briefly presented as well, relying on ensemble Kalman filtering.
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For more information about this colloquium please see:
http://www.eecs.berkeley.edu/Colloquium/Archives/10-11/Fall2010/bayen.shtml
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