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Delay Propagation in Air Traffic Networks

Flight delays result in significant costs to passengers, airlines, and society as a whole. This fact
motivates the development of models that can help characterize air traffic delays, and
optimization algorithms that can help reduce them.

In the first part of the talk, | will describe the development and validation of a new class of . .
networked system models of delay dynamics. | will describe machine learning algorithms for Upcomlng Seminars
identifying these network models from operational data. These models reflect both the spatial

properties (i.e., inter-airport interactions) and temporal patterns of delay propagation. They

provide features that can help assess various aspects of system resilience, and even predict the

future evolution of delays.

In the second part of the talk, | will present an integer programming approach to mitigate flight
delays by solving large-scale air traffic flow management problems in the presence of manned
and unmanned aircraft, and capacity uncertainties. Using nation-scale examples involving
planning trajectories for over 75,000 flights in a 24-hour period, | will demonstrate that the
approach is scalable and fast enough for real-time implementation.
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