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Executive Summary: Imputing Missing Data Via Sparse Reconstruction
Techniques.

In this line of work, we consider problems with potentially large amounts of missing
data. In planning problems, a central reason for missing data comes from the simple
fact that sensors measuring, for example, capacity reduction along certain routes,
are limited and may not be deployed in all areas of interest. Examples of capacity
reduction we care about include minor flooding or other adverse weather-induced
conditions, such as ice or snow. Our point of departure in this line of work is the
hypothesis that interconnectivity of the transportation system can allow us to use
point measurements of other quantities more readily measured, to infer local
measurements where there are no sensors. Our work has only validated this
conceptual framework on synthetic data, and we hope to validate extensively on
real data in a second phase of the project. Thus far, we have developed highly
scalable algorithms that succeed in imputing missing data from measurements that
satisfy a particular incoherence property. The inspiration to the connection to
transportation is that the interconnection of the transportation system (a capacity
reduction in one location has impacts that can be measured in other locations) is a
physical analog to the incoherence property that fMRI measurements exhibit. These
have been used in sparse signal reconstruction in completely different application
domains.

The validation to real data is an important goal, but beyond the scope of this first
phase of the project. We expect that we will use our initial results as a proof of
feasibility of the concept, in order to pursue appropriate scale funding for further
exploration of this direction.

Note: A full report is forthcoming.
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