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Abstract

The next generation of air transportation systems will have to use technology to be
able to cope with the ever increasing demand for flights. Several challenging optimization
problems arise in trying to maximize efficiency while maintaining safe operation in air
traffic management (ATM). Constraints and issues unique to air transportation arise in the
ATM domain, including weather hazards, turbulence, no-fly zones, and three-dimensional
routing. The challenge is substantially compounded when the constraints vary in time
and are not known with certainty, as is the case with weather hazards. Human oversight is
provided by air traffic controllers, who are responsible for safe operation within a portion
of airspace known as a sector.

In this talk we discuss algorithmic methods that can be used in modeling and solving
air traffic management problems, including routing of traffic flows, airspace configuration
into load-balanced sectors, and capacity estimation in the face of dynamic and uncertain
constraints and demands. We highlight several open problems.
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