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Abstract 

The worldwide growth of urban population, climate 

change and resource constraints are driving a 

rethinking of the way we design, construct and 

operate the civil infrastructure that supports our 

cities, both new and old. Concurrently, recent 

advances in sensing and communication are allowing 

us to peer into urban phenomena and infrastructure in 

a dramatically different way. However, cost-effective 

and scalable solutions for these so-called "smart 

cities" remain challenging. In this talk, I will describe 

recent efforts by my group and colleagues at 

Carnegie Mellon University to address these 

scalability challenges through novel applications of 

sensing and machine learning. In particular, I will 

focus on indirect sensing techniques that allow us to 

extract granular information about infrastructure 

conditions at a reduced instrumentation/labor cost and 

describe two research projects in this domain: one on 

electricity demand disaggregation, and one on 

structural health monitoring. 
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