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This talk describes a new architecture for distributed flash flood and traffic monitoring in cities 

using combined Eulerian and Lagrangian sensing. Unlike current traffic sensor networks, the 

architecture maintains user privacy by using a distributed computing approach. In this system, 

probe vehicles broadcast speed data to local nodes, which estimate vehicles location. Fixed sensors 

also measure traffic parameters, and all traffic data is forwarded to local coordinator nodes. Using 

the classical LWR traffic flow model, we show that the traffic reconstruction problem results in a 

set of MILPs, which can be efficiently solved by all nodes using distributed computing, the 

coordinator node supervising all computations. We also show that fixed traffic sensors can also be 

used as flash-flood sensors, using a combination of ultrasonic/passive infrared measurements. We 

present an implementation of this system using a custom designed flood and traffic sensor, and 

discuss some preliminary results.  
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Christian Claudel is an Assistant Professor of Electrical Engineering and Mechanical Engineering 

at KAUST (and will join the Department of Civil, Architectural and Environmental Engineering at 

UT-Austin as an Assistant Professor in 2015). He received the PhD degree in EECS from UC-

Berkeley in 2010, and the MS degree in Plasma Physics from Ecole Normale Superieure de Lyon 

in 2004. He received the Leon Chua Award from UC-Berkeley in 2010 for his work on Mobile 

Millennium. His research interests include control and estimation of distributed parameter systems, 

wireless sensor networks and environmental sensing systems. 
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About the Series: The Sustainable and Resilient Infrastructure Systems Seminar Series is focused on Sustainable 

and Resilient Infrastructure Systems (SRIS), and features distinguished speakers from academia and industry sharing 
their vision on holistically planning, designing, constructing, and managing sustainable and resilient infrastructure 
systems and their interactions.  


